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CONTAI NER BOX W TH RFI D TAG CROSS- REFERENCE TO
RELATED APPLI CATI ON This application is based on and
clainms the benefit of priorities 5 fromearlier
Japanese Patent Application No. 2005-311305 filed on
Oct ober 26, 2005 the description of which is

i ncorporated herein by reference. BACKGROUND OF THE

I NVENTION 10 [Technical Field] The present invention
relates to a contai ner box for acconnodating goods in

a main body and m &médig@XtF&Eﬁ‘@_'( @articular,

to a container using an o requency
identification) tag. [Related Art] 15 In adm ni stering

vari ous conmpicioat, ARRRRERICRPHE ATERS AEL YCATION ©

is an increast Use tags in eac
r equT hisd apiplicatioat irbaseds oor @nd rclaime rhivey bemnefigodf |pr|or|t|es

ey, SRH1EL 460 gL BB app oML 2011305 med on

Odtoberi 2§/ R20@5i the gbestsiphiyn bef cahidreds omtcolnpoezmﬂdy herein by
re%g F\EF{ED tag 20 onto each of contai ner boxes used for
F § hg comrerci al goods or products, by allow ng
conmuni cati on between the RFID tag and an external

through radi o HavKERIONELESTRE AVVERTEM lency, nd
by @Técmiogl Fleddi nterrogator to read the information

Rl GBS B 58 P ot

goods & ea pinadéni bodpr addcfer aardyinggtbes), and $n upartieular, to a

cobbdinel % B8y, FERF1 B L REROE S, Bnt FR RN 2

i nc[RetatediAxdild or nmetal cargo, the reading dist ance

for gléhgdﬁ*l: hBtEﬁgng ?@\é%@é ‘&Bb?ﬁler}fiaarli goﬂg & jﬂ%‘d%cés recently,

y rea ecause r 1 0O wav
theuz soﬁwunnca¢a$ngbeEMEéﬁ RiD rEpp iageaghl PEdwhich heequired

info?H rl%k%? ?d;?ntahﬁ'\&?‘u gg gr%BF?ﬁ %OF@é&HbI@V\ﬁlrltable manner.

absor
Fommxamgleof inh€orweniemes stares or factories, administration of

incoming/outgoing goods may be carried out by applying an RFID tag
onto each of container boxes used for carrying commercial goods or
products, by allowing communication between the RFID tag and an
external interrogator (also referred to as a “reader/writer”) through radio
waves at a predetermined frequency, and by allowing the interrogator to
read the information written into the memory in the RFID tag. In this
case, when the contents accommodated in a container box are plastic
products or dry goods, it is unlikely that adverse effects are imparted to
a reading distance for the RFID tag. However, when the contents include
liquid or metal cargo, the reading distance for the RFID tag is very often
varied to disable steady reading.

This is because radio waves used for communication between the
RFID tag applied to the container box and the external interrogator are
absorbed by water or reflected by metal in the contents of the container
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box, making a radio waves condition different fromthe
one where nothing is present around the RFID tag, and
thus the reading distance for the RFID tag is
significantly varied. As one approach for resolving
such a problem an RFID tag has 5 been devel oped, in
which a netal plate is applied in advance to a rear of
the RFID tag so as to be less affected even when the
RFID tag is directly applied to nmetal or liquid

Do gl a0 U SRR, SIrer oA D el i ors vere
nothiing his arerenbarayndsihegRAT lant@gomtlzuﬁéhezre@@@lqusance for
theaR %n% §18n WLP%& conmmuni cation frequency is

app e via a dielectric to ensure a
cerAsaucmed|mm¢@@hbémmea0blimga$um arproblemsaan eRERRBntag has

beé?rggil A ea R g& ch!& rﬁataﬁ :cgpg%f@geq i aesahicket a rear of

es an |o vvave romthe neta
thepREila tagwsn amt:cb@ lesscatfacted eveacwhen the RFIP tag IS directly

ap[."ﬂﬂ% 8 %ef{lh cﬁﬂlﬁqﬁig ' eﬁg\‘:’e a EGeE 5ﬁibq§nci'a nese  Patent

er e W eac or counter act ron,

Apphﬂ:atpxmvLd@-ﬁ[m'dyNGecé@E)#olﬁ%@E& discleges a@m@v@mgement in
wh?&l‘F% F'ﬂ5| ?aéa@m QOFn Qgéezgrﬂé (%&5%H9§'6‘|9a UHF zone

Iled ecause
(9395Mh||zdmgxmmmblpmqumypswp@@@ tea meta%rnlate via a

dléié&%‘i’cb‘tb EMsgﬁé“ja b@é%‘?{a‘ﬁe dlédérﬁlg:“g’e?ﬁé‘i’\eﬁo ﬁrZQf an antenna

conpari ng w use
elemmbantl éhai'eemlsziate).een made to devel op an RFID tag

r[’yﬂhng 5‘ e?ﬂéﬁ% %ﬁéﬂﬁ@ﬁ%"[’a&l R eé’r‘i’éfyradlo waves

sub suc
refteatednfrom the Iﬂﬁﬁa|op|aﬁ§p ewhsnohlawm@ rrﬁs'rlc@leﬂf @r é‘HEE?CE of the

anﬁ#ﬁﬁlé ‘bft{i‘Fel flﬂfib ttQ t Hel\fexgbldd/%b’ téﬁdehﬁgulfcf 'n‘?ﬁe@‘\‘k‘ljre M}eh each

orrpar e commonl ¥ used RF
othetgfor quit@racaonsaeld YW sFaD preyide sterdy raeeption senSItlwtv

Sul 0 | r
S AR SREID B 1, At gocse opoeing aple

to pecantiadier bexvikagaysetifdas F%ﬂ%’i%ée@'c@@ﬁ%ﬁ efuhjdsuﬂ or more
to a;?l’%)&ﬁdea'éd é“@ﬁci@hto?ﬂe%ﬁ?ﬁl[l@i RIrRY | skl qentsalrﬂ@reb@:&penswe
I's adapte rovi ?stale com‘%écatl h |
comm weikh F@rnmaglv sedoBFIR oi@Gsnd AP reRRRroach has also
beéAt Giadedab 0deddiop WRERFIBtElg @mploying &aedor® substrate or a
glass epoxy substrate. However, such an RFID tag still has a thickness
of 1 mm or more, providing no difference due to the fact that flexibility is
insufficient, and that cost is high compared with commonly used RFID
tags. Therefore, such an RFID tag is again not suitable for use being
applied to a container box.

SUMMARY OF THE INVENTION
The present invention has been made in view of the circumstances
provided above, and has an object of providing a container box which is
adapted to provide stable communication between an RFID tag in
position and an external interrogator even when metal or liquid cargo is

-2 -



10

15

20

25

30

-2 accommodated in the body. In order to realize the
above object, as one aspect of the present invention,
there is provided a contai ner box for carrying goods,
conprising: a body accommodati ng the goods therein and
conprising a 5 plate nenber formng part of the body,
the plate nenber having a tag nounting portion
thereon and an RFID (radi o frequency identification)
tag being applied to the tag nounting portion for

acEOBLHS 8L 4 Qﬂcs;ﬂ@t?] waves; and a netal sheet,

arranged 1 nsi Iate merrber ina direction alo
whi &R @rger irealiee dbeaplbove Lhiect: 8§ aRe a%teértvefdthe “present

m%ﬂ'ﬁtroﬂo Phéaki Esgxbhﬁnﬂég' 3%}"’28%%&@?0%&& Nedyy , csrﬁmgf goods,

cont al ner acconmmo cont ai ni ng metal
COBPNiSiIfG: da Lody \ResPaOdeEHg 5hﬁygoedartbe\reme§nair gomprising a
a h | t
plate; s ibet SBRITE2pSrtbF oy the Hlate eMib& having a tag
meentisgt portiandiherests @nst iash RSTID Keadigdfeausney ddentification)

ta%r@hgﬁéﬂ\fl\edt Eﬁgnhh%ﬁgwgntlﬂ—ﬁ% Wfbrcﬁéamtﬁﬁ%t% on radio

wawaﬁ,e@srdqgarmetab|$heqt,oarrang£ctolm$rﬂﬁ cHig gplate member in a
dn%rc%fcﬁ{ %*Pcl;ﬁ(% \{yﬁﬁ:ht EI”&'WSV@Qrér{eoﬂ'a'n% rgfé’qa%rﬁf‘ r@Beived, for

tsid ace o e pl at e nenber
leﬂlﬁﬂGrﬁkﬂ ;adlph\@aweay conpri ses a box-shaped trunk

por%c‘&ﬂrdﬂ?'@‘(',nge\?eﬁ' ﬁﬁttr@eEbﬂﬁarﬁ@?' Bdy ' §EcEP¥Rbdates goods

coverin st _openin ag . nounting portion
consammmebarl ar siqwéd @rs an@heler ef Rastigllymsadior wayes are able to

coﬁpﬁﬁﬁ‘ﬁéaﬁé) \ﬂrrt‘ﬁ' eOfRF‘ﬁ? Eé%nkfvrﬂ’%ﬁﬁ oéh""ﬁffﬁ.réﬁk% Lbf Sivith less

cover 1s p aced cover first qfenl ng
influgRke pyhighois dllh% to the aflagtione@n raabﬁelfntl% fo the radio

wa s phgﬁ-ﬁ rsﬁm?err iRy the WRlods, Pl afRel TomikRIMIESLOA can be

the si he trunk portion which is opposed

pestarsnpsl With the BFI0h0ag 10rsatRbIE TaNNeRgneEaRsinggreliability of

theYdmatuhicatienmed. It is preferred that the netal
plate is ual or |larger in areal zetgq or ,than t

t ag PFBIRIEONY SBEt ited. Meuntings p&rg'&npr'\%f FRgd: 4 qrheoutsrde
sufRicy oﬁ'tﬁéfplaﬁe sl belr, ei ther an

Still preferably, the body comprises a box-shaped trunk portion
having a first opening and a first cover covering the first opening, the tag
mounting portion is formed on a side of the first cover made to be
opposed to a side of the trunk portion when the first cover is placed to
cover the first opening of the trunk portion, the first cover serving as part
of the plate member, and the metal plate is arranged on the side of the
trunk portion which is opposed to the side of the first cover on which the
tag mounting portion is formed.

It is preferred that the metal plate is equal or larger in areal size to
or than the tag mounting portion.

It is also preferred that the metal plate is made of either an
aluminum foil having either an adhesive or a sticker, or a
resin-film-laminated aluminum foil having either an adhesive or a sticker.
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alum num foil having either an adhesive or a sticker,
or a resin-filmlamnated al um num foil having either
an adhesive or a sticker. -3 It is also preferred
that the tag nounting portion is fornmed on part of
the plate nenber, the part of the plate nenber having
a thickness that allows a distance between the RF

tag and the netal plate to an anount equal to or nore
than 1/32, still preferably 1/16, of a wavelength 5

of f'{:% SR4 Br ﬁ‘pé’f%‘t‘lee% tlgﬂavﬁgﬁqsgﬁﬁot’ﬂtﬂ\b Forfidh RRAMANES on part

I n the acconpanyi ng % i'llustrates a
of sbespletei mempgsathe qarsf of thenplataemesoker 1ABLoa thickness

tha;’t”n,gggb@ taagl%t% n@ﬁpbéﬁﬂeéﬂeﬂf‘é %Flaﬁsgré’hcﬁ‘gtﬁé) n*"ielf.alIr EFate to an

ent i nven
anmueunt equat taorgvore cthaﬁfl/a32}o$ltl||| mefser@\b.hy By 18, of a wavelength
ofEﬁé%a ea__:‘l “in Fig. 1A, Fig. 2Aillustrates a

perspec |ve appearance of the container box 15
illustrated in Fig. 1A now applied with an RFIDtag;

0y %s Cor by onBRIER ESCRIPPIGRIGE AHEDIMAANGSN SHown

by a reference | ock
di afm ahesmoimpanying doawlnm configuration of the

i Bid 29 00l 4 NFehptRC iR ahee” 8 " Eohidifer box
be&ma‘ ByuREBID dagok applied ahﬂeetoacaﬁqmrdtrtg tag Syst embodiment of
thé;bq.kgghp%\}m&’ﬂ Dtag; Fig. 4 is a graph for

arnrng an influence of a netal body, or a netal
sheEtg bR ia a qudting cidss sectionuel enpoEien sheywy byt agreference
g #:eaﬁ Fgé P RFID tag used in the first enbodi nent; 25
fustrates a perspective appearance of a
onFEg han Hhsstratesopeparsrestive ayn%arapsﬁu el theeFentpiner box

RN HQFF%?AW%?&FS‘&O%{W REID thg; present

I nventi on arti a Cross SeCtI on of a
por Fidn2BHsw nw"clal (CEOSS éﬁ@é‘on aBa partipy shoyn by a reference

“a2” in Fig. 2A;

Fig. 3 is a block diagram showing an electrical configuration of the
RFID tag applied to the container box according to the first embodiment,
and showing a whole configuration of a container administering system
including the RFID tag;

Fig. 4 is a graph for explaining an influence of a metal body, or a
metal sheet, on a reading distance, which is arranged at a rear of the
RFID tag used in the first embodiment;

Fig. 5A illustrates a perspective appearance of a container box
before an RFID tag is applied thereto, according to a second embodiment
of the present invention;

Fig. 5B is a partial cross section of a portion shown by a reference
“a3” in Fig. BA;

Fig. 6A illustrates a perspective appearance of the container box
iflustrated in Fig. 5A now applied with an RFID tag; '

Fig. 6B is a partial cross section of a portion shown by a reference

-4 -



10

15

20

25

30

30 Fig. 6Aillustrates a perspective appearance of the
container box illustrated in Fig. 5A now applied with
an RFID tag; Fig. 6B is a partial cross section of a
portion shown by a reference -4 "a4" in Fig. 6A; Fig.
7A illustrates a perspective appearance of a folding
contai ner box before being assenbl ed, according to a
third enbodi rent of the present invention; 5 Fig. 7B
is a cross section of a portion shown by a reference
"4 Fii Lg. 7A; Fig. 8Aillustrates a perspective
appearance’of the folding container box illustrated .
in Flgy. 7AAlnstratescaiperspertiye appearanes @fsa Jeldingncontainer
f t S r 28" thi ' : e
bo%i ng@% Helqﬁgt rggme%bra?ggg??@g tgpgegﬁlgﬁcéﬁ?)ﬂfzmgm% of th
présénfi imyendiargi ner box whose trunk portion has been

di saaseqpl; d L f “a5” in
SLoBRETB 8D s SERTRCE! Sboftich SRR by tererence
Fig.n¥Aption; Fig. 9B is a cross section of a portion

sho b e rar, | ' = . .
TP E U BER oo Rhedle ERoEeRan A orhd foldho container
boxaitiuastraéed ibdxgi [MAIBDMaasseMbl&ly. 9A now fol ded; Fig.

1OB i C | f i y n ”n

rer 51588 ISR RrORE SeEfjohafiaRy tat] SPOMAT oy a Feference "a6” in
FigpeBApecti ve appearance of a fol ding contai ner box

t hats, hag b I di i £ i ;

o TR BUEAPSERY, e RIS BDRebg R & M container
baxewthiose olink portidnrhashbesnbgisassemdedand agcorymodated in a

SR TR P S By SR enon:
of &ig.oBBdisr@icresx section of a portion shown by a reference “a7” in
Fig. 9A;

Fig. 10A illustrates a perspective appearance of a folding container
box illustrated in Fig. 9A now folded;

Fig. 10B is a cross section of a portion shown by a reference “a8” in
Fig. 10A;

Fig. 11A illustrates a perspective appearance of a folding container
box that has been assembled, according to a modification of the present
invention; and

Fig. 11B is a cross section of a portion shown by a reference “a%” in
Fig. 11A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter is described some embodiments of a container box
related to the present invention with reference to the accompanying
drawings.

(First Embodiment)

With reference to Figs. 1A to 4, a first embodiment of the present
invention will now be described first.
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related to the present invention with reference to the
acconpanyi ng drawi ngs. 30 (First Enbodinent) Wth
reference to Figs. 1A to 4, a first enbodi nent of the
present invention will now be described first. -5 As
shown in Fig. 1A, a container box 1 of the present
enbodi nrent has a main body having a shape of a
rectangul ar box with an opening APl at a top thereof.
The main body is made up of plate nenbers, or four

Si dRsPUGH | élmolﬂclﬁ c&ﬂ%lﬁep%b&‘)[”cﬁﬁ & prkQ¥Rt embodiment

plate) 1lle. nbers constituting the
hagsa m@mwodm&ayla@ @I&h@qgf am@aawiar Boy; Wétfbian opening

APE' SF alﬁagsth'e%sgr afl'wé‘ MERY By Y4 fHade! 68 Wﬁfﬂtbnﬂ'lembers, or

portion ‘on an outer surface
fOl!rh@iéef plateg. 118 iﬁoﬂdd,aaﬂdosﬁs bostemoplate ddewesdplate) 1le.

An‘é&ﬁ& tifg pra%g rﬂ‘éﬁ*ﬂbé@cgﬁﬁhﬁmg th&SafR By sc%nsﬁreomate 11b

hi ckness © mount | ng on’tl on 3i5s
IOCHtEdothISgand@d of oFige 1Aeissintegsaily mwdadswltér & ﬁég mountmg

poﬂlg ?'a"’ltf c%#lﬂer{?%rtlﬁtﬂot%’:‘ﬁ‘ a0 't@? su?@c@r‘ﬂw&%ofa”l:?t £8 shows

sur ace noun tg por 1 ONn IS SO arra
a cross aectwnmsm!aztaﬁhwﬂ@ EptaedneHatied Portiphhar %scan be

seéHo‘gFl?ﬁ'nn Fig9: t‘léB Ridesthedt the WAl Ch’nbﬁntt portion 3 is

I nv ive I's applied |nS|de tal ner
cohfigutedotaasa dhiee ssmeta@rasctha@knqss @frﬂ‘a% i'dﬁ plate 11b. As

shbW?‘F‘ ?gzjsf a5k 4Md tZ?t%ﬁ Q)%tﬁ}‘ %%l‘?fa]c%bbf ehe (tHE ﬁ'@ﬂmtlng portion 3

portion Ide plate
is ﬁet@raeﬂedtthatuam REdP, tags aiarhb@rﬂm@l#ﬁ(ﬂ 6h€r¢i’&\/| ng an

adhegiiar, 95 é‘}ho%il'\ﬁlﬁqflﬁ 18.% bt sfHééf*Jf IEWEEEH Péjthe inventive

al um num f oi’l esive or
metad badyris apdied ITLSIdeéih@afFO%ﬁaﬂé?" b@xnig sgeas te hﬁepOSttloned at

a ?éié‘raﬁohoaﬁr nﬁ% 'é‘ugﬁﬁet&aﬂhé@déaﬁlaﬁﬁuf%{g‘%fpﬂié itBR fhounting

own I n when t he Dtag 2 is

D%Qﬂl%&ht’@mhé egjdedrlate Adhortion 3, such a

POs iTheORdtal @hakh of 4 'ﬁné@é‘ drogh GluaviAum foil having an adheswe
transm ssion/receptjon direction is est?(HLl shed th

ori&stighen PEP geﬁgn-,gﬂg] lampinatesh gbyBiny A hawing an adhesive

orsd"'gﬁt:keﬁ \XMthht§ *ﬁﬁltéﬁ@li@ e, %el@%tiegmﬁnbhgé@t@b\ae@@ual to or
hown | n dj st apce

I 1)
laigaroiar theares ROURSMG POREBN 3. | ASiShPHEL My ias. 2A and 28,
when the RFID tag 2 is applied to the tag mounting portion 3, such a

positional relation in the radio-wave transmission/reception direction is
established that the RFID tag 2 is positioned opposed to the metal sheet
4 with the tag mounting portion 3 therebetween. As shown in Fig. 2B, a
distance “d1” between the RFID tag 2 and the metal sheet 4 is defined by
a thickness of the tag mounting portion 3, i.e. a thickness of the side
plate 11b.

Fig. 3 shows an electrical configuration of the RFID tag 2 to be
applied onto the container box 1. As shown in the figure, the RFID tag 2
constitutes a container administering system (RFID system) together
with an externally located interrogator 100 and a data processor 101,
such as a computer, which is connected to the interrogator 100 in a
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a thickness of the tag nounting portion 3, i.e. a

thi ckness of the side plate 11b. Fig. 3 shows an

el ectrical configuration of the RFID tag 2 to be
applied onto the contai ner box 1. As shown in the
figure, the RFID tag 2 30 constitutes a container

adm ni stering system (RFID systen) together with an
externally | ocated interrogator 100 and a data
processor 101, such as a conputer, which is connected

co@qphﬂ?cddﬁgé%ég%%}or 100 in a -6 communi cabl e rranner

scribing an internal configuration of th
RFI Beferg describing rareinteyaabcondiguration ef Ithe RFID tag 2, the

mtg?‘mecgée Sg}9§P§nl§ﬁnéﬁ§/ergﬂﬁfé?ﬁeaooTHécFr&t‘é‘??og"é‘tora'ﬂbénnﬁ:ludes an

erformng ra
antemma,n Bckadelverittansnither ﬁum perfayneing: radipr coraray RiGakipn with

thd rfﬁfﬁ%ﬂg Ogg?g {%lﬁ%t%gﬁﬁﬂﬁg ﬁ{ééqua ?Hcﬁﬁg‘ﬁ Odhe antenna, a

control ortio
controdler odfarorcartdellingc| apenstions Kﬁcdlnﬁévlﬂﬂﬁénmmp@ﬁ in the

mt%ffoacf% ogg@%?ﬁﬁﬁﬁﬂ%ﬁbﬂhee qfec‘élﬁ\{/glpzer‘a‘iﬁtrhﬁﬁ’er""' bRdt '&% mterface

ter rece I"nstruétions d
capable Dlﬁe:od'anwrp)ncntlagsw)mtm@hetdﬁf@@hoceﬁﬁqrnﬂ@ﬂf acﬁfte't Iﬁ@CEIV'ng

d
s BuERB0E U] SPTTRR Rt proFESigein atolcH e fftertoce, the
cobrolieirngp mingands muegmavedawwmtder dpgmadylate carrier waves
of ol APEAFIRubes, iy, Y, by B3It bighals, (base banc
sigrRil) ragrespandingto the datanaad n trarrﬁentntree nhgﬂulated waves
in 4E8TG 6 8 ool RIS 5T uEROM tenna. O
themﬁtandmnd%eu poed@ceétlptnr ahsadiot waves t«ﬂén’éautt@deffom the RFID
ta eag‘ attﬁFﬁt YES the I GHRRMAY Hthe ”t%r{t?@'lll& weEsmnands  the

orlglnal digitdl S|8nas and to transm t

recegiveddransaities Watdepedsdateomedulatedo wavaseorresponding to
thé rlla%ﬂ{)"’\gSveﬁ‘stoaréé‘&’%Ut ﬁfdr%'lrn%‘l'cﬂﬂlt'ﬂ sﬁ*@ﬁél‘sedaﬁtﬂtg transmit

det al descri ption on the |nterrogator

theatacdo the dasarpriacessgr 1 theowghghein frfqﬁq udé% a known

coﬁﬂp@n‘?&ﬁﬂﬂ%%p@hé@‘l’@re dietsied dascripiRiPenl Bieinterrogator 100
, a control circuit 8, a menory 9, a

is gpdtted.i on circuit 10, and a | oad nodul ation circuit
11. o SROR® IrPFigl23, the RFID tag 2 includes an antenna 5, a power

circuit 6, a demodulator circuit 7, a control circuit 8, a memory 9, a
modulation circuit 10, and a load modulation circuit 11. A capacitor 12
is connected parallel to the antenna 5 of the RFID tag 2. The load
modulation circuit 11 is made up of a series circuit which consists of a
resistor and a switch, and is connected parallel to the antenna 5.

Upon reception of carrier signals (i.e. the waves which have been
modulated by base band signals and made up of carrier waves)
transmitted from the interrogator 100 via the antenna 5, the RFID tag 2
rectifies the carrier signals in the power circuit 6 to produce operational
power, and supplies the operational power to the control circuit 8
constituted of a microcomputer, and to other components. Transmit data
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is connected parallel to the antenna 5 of the RFID tag
2. The load 25 nodul ation circuit 11 is nade up of a
series circuit which consists of a resistor and a
switch, and is connected parallel to the antenna 5.
Upon reception of carrier signals (i.e. the waves

whi ch have been nodul ated by base band signals and
made up of carrier waves) transmitted fromthe
interrogator 100 via the antenna 5, the RFID tag 2 30

frorn‘?cl.IHé d%r?&%af&ribﬁr?ﬁb&‘?a{ep%é gﬂeré’c‘}’ilﬁeWan'eECi'éi defhodulated

uce operationa sup |1 es
andpéeacodeaaby ptbﬂedemduiat@'oﬁtrcmt éi mﬂo pugputted to the control

cirEQRStg !t ut &4, fc@nfpo?rgﬁ%ﬁwtgr Wit t BraPishsittin data to the

conponent ransm-t ata he Interro
inteom gatesr 1 0Goseatis nuk siita steved indheemsnpay & oramtput to the

m?@fl%gﬁq} R cLite 16emWHEﬂt ahwﬁtécﬁﬁwnzan&rﬁg ﬂf‘é@@,\'ﬁ &Féi:l Fom the

rol~" circuit ol
intereogatiart 100, data transmittednwdithy shateomnuand riéawélt'@n into the

ored in the nenory 9 for output to the 5
m‘%@?@'i on circuit 10. Wien a wite command is

t r abénentthe datmrearé outrfrem shatroemaowy, Sday &he control circuit 8

is ﬁé@%{{fb&g& %vw‘%w g?%ﬂ@?ggglrtﬁt flcf;n?ﬁ%em&ddlgﬁog circuit 10

effielcts ERBK cibmanycphas@ shift kayipg) mudutattcrretmm garrd;ﬁr signals
th%%h%%t b&%n SD[rBBHEEﬁLﬂE\%UgH ﬁ%gHPEymV|cﬁoge§ﬁﬁfé EaﬁP§K5|gnals,

nar sub-carrie
usmggﬁhIESennadedadeta)e‘eadpoubllft@m the omgtinere fiennd outputs the

Bd§k}’ fbag ancf Efgrnfafré fqg%héllsaa' @odxﬂgtuaﬁ H?-eu&”ﬁﬁ?fiegg Jhe load

a rea t t
mca@ulatmremr@ugtnaus the $Wdlcho§dtttﬁb'tﬁﬂ @n/@ﬁp ;céqr@mg 1o the BPSK
‘t’%‘r‘%@ gggggég‘o‘rﬁ@ ?%58 uhfog’%%tl%@ c—{ %Brlgér signals are

thghgﬁt&DJ@Ct@d ﬁ@rﬂ&ﬁn(ammmsbtﬁ deeyimge ragfiuul@mon, so that the
Aﬁk(e 31:? ?Ia’%[egqutgk}@B $‘ébJ@%L@@vé&éﬁ%&(é&'ﬂdé#@ﬁtﬁgﬁ\her signals,

I oh waves

arg FEtUEN o wBeE tEBIONRLED AT TN G EAB ATSETRA B o o
ret SA\'VH1 eratibReof Qhérb%ﬂreﬁ%dlhﬁéﬁ&ﬁ‘s H@.%cﬁ'ﬂk@ﬂﬂéfemng to

eratlon present enbodi nent i desc r.i bed
F‘Q eﬂe@ﬁvﬁg toF'9204 Ftif'ga 94'385 NePVing-ipw A jrgading F;ﬂ:ance varies

wiRIPWIHY rhewashée@hmgisdléda@eaeavauhee&eawh@n thaeerDaltag 2 as
sheet 4 is located at the rear, of the RFID.t as

illustrated in Fig. 2. 1In the graph, the ‘]%mrlzontai?l ax;s indicates a
distance [mm] between the RFID tag 2 and the metal sheet 4, and the
vertical axis indicates a reading distance [cm] of the RFID tag 2. It
should be noted that, in Fig. 4, the portion represented by the oblique
lines indicates a range in which a reading distance has varied in the
absence of the metal sheet 4 (measured values are plotted by filled-in
circles).

In the example of Fig. 4, communication between the RFID tag 2
and the interrogator 100 utilizes radio waves at a frequency of 853 MHz
(wavelength A: about 320 mm), for example, which belong to UHF (ultra

high frequency) zone. Radio waves transmitted from the interrogator
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illustrated in Fig. 2. In the graph, the horizontal
axis indicates a distance [mm] between the RFID tag 2
and the netal sheet 4, and the vertical axis

i ndicates a reading distance [cn] of the RFID tag 2.

It 25 should be noted that, in Fig. 4, the portion
represented by the oblique Ilines indicates a range in
whi ch a readi ng distance has varied in the absence of
the netal sheet 4 (neasured val ues are plotted by

106' !al—e?q'e't’l@ctédl a@lc?%hut'dlhtt Bg frﬁ.a'ﬁﬁ’éﬁaioghé:étgél \ﬁhlg]ch is applied to

conmmuni cat1 on between so and

the REID dgat @rsams boi facethe Jeas qg\tbe REIQ tagedueing thus are
e o VB B, 1 AR AR o,

metadior liguisk cargadsi mre@lmedrmt |Q¢ﬂ'€€ﬂtfgatr'-td10 wgvegoused for

coﬁ‘frﬁun?{ét?@'ﬁ egr@nﬂ ﬁ-ﬂgt S?tgactgg tﬂyeas 3 acei%ﬁ'hdaﬂ@' SBsorption

causedrbey Rhecmm:@ras, andthatusomrmnmathnawtm dheeBEIDtlm 2 can

C n container box 1. In other words, if
be &% Tyg’%'ﬁ quri

"cargo is contained in the contents,
radis shows isddgf & oxoeadinglyshosh distanse dejween the RFID

tags %oe‘ilhgyn'}&gl s elefci'c%'hs%@dt SrQEIFB CFHARC from the
g fieel AT

he contents onmmuni ca
metat ehedied s!:pa@rrqptpenterfﬁednce\sarmmhusm deyelop, adverse effects

onfﬁéﬁﬁgpgﬁfa;fheet%ﬁrgé@r%?&% betppeprd e tRe! %ngg%lstm is set

causes the radi 6 waves r
at fanenthirty-secomet ar reaeet on desiatdytene sixieentbreremeke, of the

wat\)?%l'én@ﬁ'é ‘ieéﬁ ke r%%@rv? @gfﬁ%ﬁsfcgggt\ﬁlmﬁjlﬁﬂkfa%fdrp” For example,

chara rls i CS. ere ore, the stance is _se
in g@senef the rRFLR dagnsy semuisingothel sadicamayvesnat a frequency of

953 MASNLE H"; erffifed UbdVte, tH@VWa‘%ﬁﬂé ‘%f &hSrJ@ﬁ’d 0320 mm.

waves used for communicat'ion. For exa

of
Thuse iREs Desigbls s elrsianray thirknessi &se\ﬁa\ﬁélr, af Fag ZB) of a plate
méﬁ%ﬁ@&bf%@fut% e M‘Emaﬁoﬂ’?”éf TQ_Hédc&%\{ﬁertH%ﬁ( 1 so that the

wavel en I's around hus , desira
RFIR Eﬁgﬁgﬁné the ékﬂ'@é§|1%%te4 e digtapegd frem gach 9€fzﬁrebv one

sn&éé’ﬂ@h Q}?ni’chét Wavdengghnai, n iedn ok tdipigionbaidieriabg&r than
hat the RFID tag 2 and the nmetal sheet 4 are

M%Iﬁs‘t%@ﬂ/é&??%ﬂ‘@hch other by one sixteenth of the
vav gt et h as, shbwhhin FigeWalf the eisthateesetiaddh the RFID tag 2

and the metal sheet 4 is set at one fourth of the wavelength A of the
radio waves used for communication, which is equal to 1/4=320/4=80
mm, the transmitted radio waves and the radio waves reflected from the
metal sheet 4, when having reached the antenna surface of the RFID tag
2, are in a state of being maximally intensified with each other by the
phase relation between both of the radio waves. As a result, much more
stabilized reception sensitivity can be achieved.

As described above, according to the present embodiment, the
metal sheet 4 is applied to the inner surface of the container box 1 in
such a way as to be positioned at the rear of the tag mounting portion 3.
The influence of reflection and/or absorption of the radio waves can be
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20 2./16=320/16=20 mm Further, as shown in Fig. 4, if
the di stance between the RFID tag 2 and the netal
sheet 4 is set at one fourth of the wavel ength X of
the radio waves used for conmunication, which is
equal to a,/4=320/4=80 mm the transmtted radio
waves and the radi o waves reflected fromthe 25 netal
sheet 4, when having reached the antenna surface of
the RFID tag 2, are in a state of being maximally

Ieébs'é'h%'&ebf" oﬁh ttg‘v @%‘&I Otlhéﬁcé’,ytﬁé‘%atahéﬁﬁhéemam Ctag 2 applied

t ween radio waves. As a result R
to rtbeetagstrmmﬁnz@d:qrék%pt’i.@ﬂ benstabily irepdceit S&en when metal or
ma% chﬁe is %%cﬂﬁﬁ%?&%?rgggﬁ%@ecé?ﬁﬁé?ﬁgk 5“%& ?eg@?éllﬁir@z&ﬂb stable,
relua]lmlercwmun@a@fort he cont ai ner box 1 in such a way as
-0
por Oéi?c@hbn{ly sﬁli Csrééiﬁ fcﬁlgt’aﬁ&g b‘EEWé*e'n”%e RFID tag 2

(0] ection and/ or
andbthe poekal siieathd amrdwm@sa calatian todheowauelengih 4 of the

‘ra&‘ll "fixsatvg%vﬂo%%dus "Yof: c&rflﬁ‘u?r%étleﬁ tcﬂes;%élﬁchﬁﬁ, Bg setting the

I'ng por can
dIStéaI@eoiﬁ OBeeﬁXﬁm r INo6e gC’prtihﬁ.lM@Vﬁﬁggth & a Communlcatlon

raﬁgéq”ﬁ'?‘%ﬂ@t E?éhf cﬁﬂrﬁé"n'?ﬁﬁh k?ﬁ éqseﬂesm ting in a

conmuni caft n addition
Sui Mﬂﬂepth tsirmy &hei smataieslm%@t/\é’ensm@ctemﬁ ﬁagaﬁ.lmmum foil

ha@ﬂﬁj%ltan? %&ﬁ'\‘%lvét@eh éna&gmd# 89%dsth il Ié‘ﬁilﬁﬁ%é@ Al inum foil

o waves to be used
hayomgnan caaihemve @ apslicker: when Fyanging thet metal sheet 4, the

mg’éa?tﬁﬂé?@c ﬂtcé)rﬁ“bes'réé&r t%eﬂgemlﬁé&wtﬁ‘@ N@éﬁsﬂ%bf‘ separately

, comruni cati on ID tag 2 can
anmcumg ag rasthrsdve o0 askiekeethergtdee the netal sheet 4
is made of an alum num foil having an adhesive or a

sticker, or a resin-filmlam nated al um num foi |
havi(hgcandRmbadi@est) a sticker, when arranging t he

”Et @J|ge§h ?]Ig(i:lj t B{“ﬁléuﬂ%@é §h§é&?ﬂd0éﬁnbﬁdrrﬁéﬁt | §f the present
IméBhEaRes e dpllawdte Gl iaNg 5, TR pagssuEated With portions
diffEResk FRdYh) tﬁégﬁrst5eﬁﬁll§‘o@|rhéht15t I8t thed seeomad embodiment, the

enpod] nent of the present
identical or similar components to those in the first embodiment are
given the same references for the sake of a simplified explanation.

As shown in Fig. 5A, a container box 1A of the present embodiment
has a main body having a shape of a rectangular box made up, as in the
first embodiment, of plate members (four side plates 11a to 11d and the
bottom plate (lower plate) 11e). Among the plate members constituting
the main body, the side plate 11b is integrally provided, as shown in Fig.
5B, with a tag mounting portion 13 at a center portion thereof. As
shown in Figs. 6A and 6B, the tag mounting portion 13 is configured so
that the RFID tag 2 can be applied thereto. The metal sheet 4, which is
the inventive metal body, is applied inside the container box 1A so as to
be positioned at a rear of the tag mounting portion 13 through the side

plate 11b.
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i nvention. The follow ng description is mainly
associated with portions different fromthe first
enbodi nent. In the second enbodi nent, the 20 identica
or simlar conponents to those in the first enbodi nment
are given the sanme references for the sake of a
sinplified explanation. As shown in Fig. 5A a
cont ai ner box 1A of the present enbodinent has a main
body having a shape of a rectangular box made up, as

' n ﬁ\EesrlcﬁWﬁS"n ?IH’OQB”‘?Htthé)fco@‘té‘l r”BH?eiﬁ (af PEKAESS “d2” of

| at es and lat’e (1 ower

thw&a'@ mamperxfidg rlpte |d4léz)eccmﬂmtm:6h§ttagjm¢f¢ntmgeportlon
13“‘@' r?uhakb‘édbérﬁbﬁ%éhdgbé)ﬂﬁkﬁné%@ g7 O B9 *ehaiRIRY E@?ﬂon of the

nounti n port| 0
P|8¢E r@ecrahevé(daadh)on Itnhthlécnegapé, lrsﬁbwrplage mebagacengtituting

th%%a&ﬂ?gﬁ?@ gtd aﬂ%ri dﬂ:@,htﬁe ‘i‘.ﬂ&fl{f:ﬁégsegf %ﬁly ttﬁétport:ion

can e app ereto
straucturgc i@si tc_heamag Haounkig ipestiest 1B m@dybeucéet@gmm@d “Pased on

thé W‘A\Fje%hpﬂw 296‘(‘ A ehdRPWalRs &P fél‘l’golﬁﬁnﬂ?ﬁ‘%ét'l Bt feen the

mount i n% portion e Si
RFpDdiag 2End the m\‘sergngakor 0P; gs ieshe firsthe e

DXl edcliBeakaBEYe I2ccading o PURE CsERIRP ebidlment, the
e cfiding (o Pt B 2

COI’]StItutIn I Ng ortlon
dlstsnnadmtmeyethe RO haeg t%t@lhﬁe@gphﬁd ‘and thﬁemetal sheet 4 can

Wegafbgpshjﬁﬂh@ tbgﬁglﬁke er“@%ﬁ?ﬁt&w&fﬁﬁ h%ouﬂtlng portion

13mpravistatl tof thiee main abﬂdv pbxthen comi@inar CIRWéséAof Such an
arr%ﬂrg%érhﬁﬁigéﬂéwyrorsfrb%ebm qﬂ ﬁé%gg& th@gtl‘iﬁékﬂbbﬂgof th% portion

be determ ne he wavel en
oth:er bham ﬁberta?cg m%naggu@@alqrbrl%mrﬁhﬂu Fdatﬁ! (Sneml}%@nstltutmg

th% '?ﬁaanﬁhggdﬂﬁgtl"?e E‘Bﬁtél @rl U\Og@ﬁ@r‘ebl,pgﬂe d8cridaskenss welght of

irst escr ove, ‘according to th
the gepkainardaur ﬂfénﬂ"a\t Re suRpPrgssednce between the RFID
tag 2 to be applied and the netal sheet 4 can be
optim zed b djusting the thickness "d2" of the tag
noukthing Eo %Pidd)rﬁ‘e 3 provided to the main body of the

COIHigsNerak B HAstfateha aRirdeerfitfifReYit af ke riedent invention.
rntthgn%‘i%'vmag RESTIHAG, SOPUASACES! OF TIHEI4N SPwARARILS to those
in Ctﬁésﬁrétuéhﬂﬂ:&ﬁ'lérﬁtew@lglvbﬂdtshe)fsaﬂ‘ﬂ@ reFetende abaxetplanation
thereefor I otnrw]ﬁ}ctééwr'?ﬁus, %hevd\ees%rlptlon below is principally directed to
components different from the first embodiment.

As shown in Fig. 7A, a main body of a folding container 14, which
corresponds to the container box according to the present invention,
comprises an upper cover (first cover) 15, a trunk portion 16 made up of
four side plates 16a, 16b, 16c and 16d which are assembled in a manner
that they can be disassembled, and a lower cover (second cover) 17
having the same shape as the upper cover 15. The upper cover 15 and
the lower cover 17 are each made up of a rectangular top plate and four
side plates arranged at four sides of the top plate. An outer size of the
lower cover 17 (length x width) is made slightly smaller than that of the
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t he contai ner box 1A may be suppressed. (Third

Enbodinent) Figs. 7 and 8 illustrate a third

enbodi ment of the present invention. 20 In the

foll ow ng description, the identical or simlar

conponents to those in the first enbodi ment are given

the sane references and explanation therefor is

omtted. Thus, the description belowis principally

directed to conponents different fromthe first

n [ ; I 4D

uppBF e CLS, AThE Ik Bortich 1ffis BroRided it 8h, dhper opening
(fieskropemiog )AR1 ascoedi a@atl@wafeo;pe@l@@n(semepsﬁmg) AP2,

co C 5

poﬁﬁoﬁgﬁ H%Hﬂﬂ?ﬁ l‘iste?séém;b?%% 8[’( giﬂ goﬁ‘sfiék’!ﬁkallg shown,
byarempbal ingi oa1uameuuaes§mp|p@mt| ﬁllbarﬁanfﬂal’r examplenegaghin having

S e G r
grﬁg\\//?% St%t?hgfﬂillé %‘é@o eh&%‘ﬁéf Ctﬂ‘ée%|cf:ez erQﬂé’sS félf_f th ]_lEd or by
forraireg nm‘claesl d;’opl:d]@ctmﬂﬁr f@b%ﬁmpl‘-‘ar@t eath &F&lﬁeoﬁ@aéh of the
pI ates arranged

s'da% bfag&gngg%gé foé)&) fﬁ Eﬁnaqﬁltf\%% oK r si ze of the

| owds sheen itV Fig.edd; a >tag/| onting rp;;u‘élogu 2@nis provided on an

ou@éﬁrﬁyﬁ%¢$%gnﬁﬂgt5|@é pﬁlgf‘e Joé&tétfﬁﬁgfngﬁdé%;orflg?)% gure, i.e. at a
predetmm|pm§jt|mbrasthﬂerlghag:faa| camtieropertiony qf: &g@ ndA, with
th8pﬁ iH arﬁ%tz beTH§ ép‘i Ig%ﬁil ReY hhoBuE@r 'sﬁr?’a'ii"eg'g?'ﬁfé tag mounting

al t oug speti
poationi 2Am dupyetel S}bleleltal&, whieh mrgﬁmoncésa&ﬁ uhl@vmvgnts/e metal

bo%fé?%’%%i%%rd {4 tagi éﬁ&uﬁ%ﬁee&]‘jﬁ\é’%dé‘?léﬂe‘j%@ @6r?s%|tutmg the

orwnn not ches or ect1 ons,
trmlarnﬂrélomﬂsbsm ra%h@dw)ﬂo@ii@ﬁl at a ﬁéedgt&rmlﬁﬁait B@Sli@i"r l.e. at

an&pfa@? Flgﬁtmgiotrh'oﬂgw\f\éﬁ 'Fe§|"5‘é§ 8 Pleentsr ?g?gi'ﬂn' Bf ’F‘l@ 7A. This

ortion I S pr0VI n_an
metﬂlfsd’lﬁ?toﬁtlﬁénédaeﬁpmﬁ samg: malgrialias thaleobthe Heetal 'sheet 4

mfthaum%t ém%od%efht 'a‘PidthQ%tr?b[!’célleglz@ol%ir?biaftheﬁ tth of the tag

I ght center portion of h the
me\@tlﬂgbﬁQﬁ@%@& ‘ied to an outer surface of the tag

mounid BJowROI FR! &R; the 'fSFcﬁhgsc&ﬁ‘ﬁtblri& 1)4/'1*505‘5sembled with the

corresponds to_t e |nvent|ve met

lowgr a¢pYeindr Heind T anNdedeo¥ela EP\A'@é q%%n'&%m lﬂef the trunk
pdrii®n 1EUNHNPAHE OB Pé@ @é\/e%‘slso deer apatippedtopening AP1. This

stg’éeeg?et)\?lrdrgsnae pos?t?cl)nélopela’lclon in WhICh the RFID tag 2 applied to the
upper cover 15 and the metal sheet 18 applied to the trunk portion 16
are opposed to each other with the interposition therebetween of
members constituting the upper cover 15 and the trunk portion 16. It
should be noted that, in Fig. 8A, illustration of the tag mounting portion
20 is omitted.

As in the first embodiment, dimensions of the upper cover 15 and
the trunk portion 16 are determined so that a distance “d3” of 20 mm or
more is ensured between the RFID tag 2 and the metal sheet 18 when
the container 14 has been assembled as shown in Fig. 8B, i.e. the

dimensions are determined including a gap 30 between the upper cover
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15 an upper right portion with respect to a center
portion of Fig. 7A. This netal sheet 18 is made of
the same material as that of the netal sheet 4 in the
first enbodi ment, and has an outer size larger than
that of the tag nounting portion 20. As shown in Fig.
8A, the folding container 14 is assenbled with the 20
| oner cover 17 being arranged over a | ower openi ng AP2
of the trunk portion 16, and the upper cover 15, over

15"J‘Qancﬂ%ft|%?<”¢>8&|&?'16 This state provides a

I ona ation, I'n which the RF|D tag
to ﬂsedeacprpbedoah/@fe,lacem@Im%etom%why"ﬁe@mbfﬁag%ﬁﬁ:et&‘e metal
shE%{:Lf?hfsr ‘é:[]}@i%r Ebofhelq? 9@@‘3& ttl‘ieeél‘élfée ‘E}l@t@ 16b, which

rposttion ereevveen n::c‘)
coostrtdts Uﬂ'lengrurﬂe pepion 46y &0 IBaanhﬂ{b theuﬁﬂl ifgr £ppFainer 14

ha%?b?%é ?QEQHBPecf tn‘?éltatl hsﬂeet' i‘Bﬁb%oﬁﬁon‘e‘d‘AEEtthét tedt of the

porti
RRAIDr tag Sniyd mtap edeﬁqnstlmslp@tertwafpb%f tbeeefors, éfnmetal or

|iqh3§..é%@®§b£°r§§dgﬁn§gjﬁnga Pr?ttﬁ'émf&%@néocdﬁt%ﬁné‘r Glaﬁt 886# of the

IS ensure t ween he
RRAIRy tag ahdarhbenstadlly sieaet ouB ashih thﬁeflt%nemmrrmthafurthen

asgﬁ‘ﬁghé‘%%[ﬂbér%% mep v laBthﬁm@cﬁwﬁ 8n Egcga% be mcreased by

nsions are determ ned | ncludi ng
suitadly medtingothee distemces"ddid bekweenuthe IDi 53¢ 126anﬂsthe metal
sh%%%ciéb éﬂo?éede?%ﬁﬂfrfgd’%ﬁé’ntﬂi‘\% ?ﬁl‘dﬁﬁ%miﬁ@rﬂ% has been
net a [ ner sur f ace of
assembliede ipl @sseaqm,mmtbrtha:mayﬁl@aw pnef thegrdio waves used

that, when the folding container 14 5
foﬁebhjls@g"nrﬁg%%éﬁbl ed, the netal sheet 18 is positioned

at the rear of the RFIDtag 2 which is applied to the
quZ?oE?H‘?EnJrgodLm@ﬁ fore, if nmetal or liquid cargo

ccommpdated in tHe foldi ngqcont ai ngr 14, dat

f
t he Figs [9 t agd2 10arillustratandy foweh & Qg'mﬁnfh@?fﬁ'}estpresent
inGERABKITETh: tHa FéIéWing %stﬂptlbﬁ fehestd epriradliamhsimBar portions

comruni catj on range can be |ncreased by 10 suita

tosthesegnt e dthird rembogimast; AERrONVRD D53 éeg‘%&“ces and
e%ﬂl&nﬁﬁbﬁ' tidieesr 16 Whiieded.s dﬂ'h%fsm fthé vhestription below s

ding container 14 h een

P"H%%‘B@“th@ﬁe%qu theo Y/ellgléﬁgtqp '°'T§f sﬁ@rpﬁ& STy cthe  third
erbediment.

In the folding container box 14 of the present embodiment shown
in Fig. 9A, a metal sheet 19, which corresponds to the inventive metal
body, is applied to an inner surface of the side plate, which is located this
side of the figure, among four side plates of the lower cover 17, so as to
be positioned at a predetermined position, i.e. on the right of a center
portion of the inner surface. This metal sheet 19 is also made of the
same material as the one for the metal sheets 4 and 18 of the third
embodiment, and has an outer size which is made larger than that of the
tag mounting portion 20.

When folding the folding container 14, the trunk portion 16 is first
disassembled (i.e., folded) into four side plates 16a to 16d as shown in
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for conmunication. 15 (Fourth Enbodi nent) Figs. 9 and
10 illustrate a fourth enbodi nent of the present
invention. In the follow ng description, the identica
and simlar portions to those in the third enbodi nent
are given the sane references and explanation
therefor is omtted. Thus, the description belowis 20
principally directed to only the portions different
fromthe third enbodinment. In the folding container

Fi O@A%rﬁjget 19%%?%;9@?]’9@5‘@8& &% aid thied a8fvmmnodated

met al rresponds to the invent
inside dhe lywer preépb?l@inﬂopﬁ anenen g fQiE‘@rofTé‘ﬁe'OWGr cover

17S dﬂw% a&o‘:\‘rer):%’ﬁ' Wth' %h%%ﬁi{)@ld do%f )?!E &4 dfodn tul‘?q:lgs 10A and

ates o | ower cover
1059 a'é’IEt 6olcb@g mtﬁilmi’ed%ztlnathﬁ é@@temﬁ] bﬁéagp@dedow this way,

cstagf1fs BIppEa FeIRSEUNERI ORI Lig 2l o e

upper eover s artethmenetal shretnbPapplirete thleamqrscever 17 are
opfgmgeah'té deaegﬁgghgﬁn&mha%ehaﬁ%%bo%@ﬁ fhabitvder Sof plate

at of tag nounting portion
meznbemmntsbntutlng theeuppeaiceyet drft andethel lowengoyerdi -

porNscm e kRi rfj'é odi %TFH |éhs%f’tH‘é3h% d} ddVé? 15 and
Tiooditrietit, din BEL

f our S|deplaes own in - .
thatoweB.covies sk’ graedgﬁeanu@eq!@o tbausrde@&tamc@n“d P of 20 mm or

mc?r‘éC;?ENE egﬁ‘é’d brﬁahgéntﬁ%' RS %9@;62 JaY-ndbﬁth@g rﬁéﬁaloaﬁeet 18,

ower cover 1771 s hen cover ed W t
inadludinghphe gapy 3P hetweer kbRrUPRETFEQYer 15@%& el@wemﬁ@ver 17,

wrﬁ?ﬂ Bio7H &F’g{eﬂ'c%%rsllim avie'bE8R éés%trﬁbréfd 0 é‘ﬂwéroég%%dvﬁh in Fig.

S way, 5 esta es a positional relation in which
10Bhe RFID tag 2 applied to the upper cover 15 and the

et gk $&Qeibdd a%BI%' %‘EchdM@ﬁtd @M@Woﬁ?ﬂﬁén’lﬂo@ih@ent the metal

op osed to each othér Wt e | nterposi

shegkd& bagcbacnrappliad to%w%mercs%ﬁqeu@g ﬁ@etfﬁweap%\fer 17 so
thétOV@he@ﬁ@¢g}drlgnlscgyrﬁc?|@§w%xli4 Wsfdldelihehthiretdal sheet 19 is
ORIt bosamon ot ae AT AL WiEhl 3ReMad-toitbe upper
covef’ 153f PReFBToPE, WHEE mékm@@bﬁﬁiﬁﬁﬁéﬁwmwah%@mﬁ@ tag 2
wnt2h tﬂe }cn%mg contgpneeert box 14 in the folded state, a communication
range can be increased since the radio waves are reflected from the
metal sheet 19,

The present invention is not intended to be limited to only the
embodiments described above and illustrated in the drawings, but the
following modifications or extensions may be made.

In each of the embodiments described above, the distance between
the RFID tag 2 and the metal body should not be limited to one sixteenth
of the wavelength A of the radio waves used for communication between
the RFID tag 2 and the interrogator 100, but may be set at one
thirty-second or more (in the example of Fig. 4, 2/32=320/32=10 mm or
more), which is still sufficient for enabling good communication.
Alternatively, less than one sixteenth of the wavelength A will also enable
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i ncluding the gap 30 between the upper cover 15 and

the | ower cover 17, when both of the covers have been

assenbl ed together as shown in Fig. 10B. 15 As

descri bed above, according to the fourth enbodi nent,

the netal sheet 19 has been applied to the inner

surface of the lower cover 17 so that, when the

fol ding container box 14 is folded, the nmetal sheet 19

is positioned at the rear of the RFID tag 2 which is
sté‘@ | ESirBuR AP SR ¢ I‘Q%frlsb'i} witier f str@ctudee v e @ metal

nication wwth the RFID tag 2 20 wth the fol ding

bquhﬁhpﬂﬁwdﬁgx 14 in the fol ded state, a conmmunication

ran n e o
L ecéaﬂgat%*n sﬁﬁaage %@gﬁg!é?l bbgmsohwfg}éeégﬁl?qaeen made up

ofitheemetsd shestot, 18 erdkd afoanaliminuen foll Bateriahethese may
beefmaaéﬁaat Bf dpﬂéﬁé#u’k%d n@@@{ebéﬂﬂasl | | e Frdt@dlelyn thiee metal body

dr aw ngs, 25 follow ng nodifications

mamtee]a pieshrayet bﬁﬂa\éwh%%éﬁ’ﬁclﬁg ifh e Hoah tDe wavelength A
CF#’E%%%Q%% (ﬁ/d“s Pgﬁ%ﬁl enA ét'F@cﬁﬁ"eDob%néd in this

e neta

t
W@y mé\emqmtrlbutert@ mml@%éhﬁ \%Etg tt¢r¥etr$%ﬂ"%ta(mm§§/ used
for /ﬂPé‘Fﬂé'%o\Fe?g gﬁebﬂa‘%ﬁﬁ‘ﬁl ddeei 6t Qh*eagn@taflnlgo&?emay be iron,

i nt errogat e set at one
copipiert g osbenmetal iboaly |t¥~et ﬁ@tékéﬁﬁﬁétgom%réd'q waves used for

Oﬁgr enagflﬁﬁzﬁ&vﬁ%ﬁtheWIﬁ tatf¥ 6Rdi thestritkhr tBerlGUlt

comruni cation. Alternative
t hanf-\[b@fé\ail\éﬁlté.eﬁﬂho'é\fe*’t szenal éhengetak bpdy r%mé@ot “necessarily

bc—:*e lcf thalftaSdisady t%@‘fﬂ@“n‘ié‘ﬁhﬂﬂ | o &SP apLIE PRapidrly e larger

cture where no ne rovi ded
thAPt%‘i least\an puter ﬁﬁ@u@ﬁth%g'ﬂé{ 29 Bodi es have each

been e third @f’nli&i\ﬁnﬂ‘éﬁﬂ' tisdenkeal, sHéetOllslﬂanbe@n applied to

alum numfoil nateri

ths| ianer $Lkr§aﬁ%t°<§lth@oﬂ%@sma,&ﬁ]e@ti’va%?\’)’@l")‘?rf et faalﬁhﬁ?&yw may
e%\ﬁrég&ﬁtéhB%@o?@?étemFﬁemlmstealﬂftfsts trthoated in the
megiﬁﬁﬂﬂ%ts W K0 195104 AT et BStFase ity Higfance "ds”
is A@ﬂwrehttﬁ@tvwem QH@RF{P t@glmnﬂgmafeaﬁnéﬂﬁe shekallgody.
rmye[ % ¥Eh emebonglan'?éﬁta the met ?rshte &t f&thas ng}‘n applied to
the inner surface of the lower cover 17, however, the metal sheet 19 may

- be applied to the outer surface of the lower cover 17 as indicated in the

modification shown in Figs. 11A and 11B.

Further, in the third and forth embodiments, the tag mounting
portion may be structured such that, like the second embodiment, the
thickness of the tag mounting portion is thicker than the remaining of the
side area of the side plate.

The metal body is not limited to the type which is arranged by
being applied to the container box, but the metal body may be placed in
a guide, for example, provided in the plate member constituting the main
body of the container box. Alternatively, the metal body may be
embedded in advance inside the plate member constituting the main
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15

1o copper or other netal if only the netal reflects
the radi o waves used for conmunication between the
RFID tag 2 and the interrogator 100. Alternatively, an
outer size of the netal body may not necessarily be

| arger than a size of the tag nounting portion, but
may only be larger than at |east an outer size of the
RFID tag 2. 15 In the third enbodi ment, the netal

sheet 18 has been applied to the inner surface of the

boagdcﬁmdé@\{:gnﬁ yever, the netal sheet 18 may be

outer surface of the side plate 16b as
i ndTbat samien is reppliaahlei tatthen REABWERE n I't?sR"_ZIH?A'@Edmay be

t
aribfied I 52482 orhie h R seBlempss RiRgying the main
botiyeoft the tdonéatneti lnem pruhenaxetbse egnbedde_d inagdyeree Inside the
f U 7,
P'%% mﬁ\e‘ﬁqbe ohEﬁFuﬁH@ﬁl&%t ﬁ'flagﬁebcﬁfy nggép gﬁﬁé’rebﬂil‘
out Additiomaldy tﬁe U‘Bdld wmesCused for @wnnnldn@@ttm pbgtween the

RquiaI%Et rﬁ&r gﬁ‘ gﬁ'ﬂorlngog e p@)i“ﬁnﬁ‘ﬁgg %B\:hdzéér fJPeUHF zone,

bup&hoset wdnmcmﬁya\begsa rwavelleekgtbuﬁzlﬂitahlﬁ fon nrnaswdteal appllcatlons

odi ment, the thickness of the tag nounting
m%gﬁ% 'gﬁarg t hi cker than the renai ning of the [

si de
ar ea Bér tthe salde qiﬂ gompleteness,ait sholyld benmentigneddthat the

vaP@H%al n'?rb%o t'afmcfé‘r Lr@?&ﬁfig’fiﬁmsbeéfgla%’e ace?% Ueart hﬁre not

definifiivel dists of WE&WMSL n Tmeeppet‘teWHb @Weaates that
it %Iolﬁééréﬂgtg g@egomtg‘ 'EB’EHI? Q?F%ugfcéﬁ’&r§8ﬁ6ﬁ rg[;eﬁtgclggﬂﬁ' to supplement
orauedifyethensi By measpres @nméror@otm iPrian ag Nhﬂ‘-q% departing

r box. The sane is
fma{]ar]#l g?&eé 'ﬁ %eﬁﬁledgﬁgeldgg The RFID tag may be
arranged in a guide provided in the plate nmenber
constituting the main body of the container box, or
it may be enbedded in advance inside the 5 plate
menber constituting the nmain body of the container
box. Additionally, the radi o waves used for
conmuni cation between the RFID tag 2 and the
interrogator 100 are not limted to those for UHF
zone,
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but those which having a wavel ength suitable for

i ndi vi dual applications may be used. io For the sake

of conpleteness, it should be nmentioned that the

various enbodi nents and nodifications explained so far

are not definitive lists of possible enbodi nents. The

expert wll appreciates that it is possible to

conbi ne the various construction details or to

suppl ement or nodify them by nmeasures known fromthe

% hout departing 15 fromthe basic

WW#/E'{]& vljie1 \gr{SnU ple. -16 What is clained is; 1. A

contlai Herobtainesbaxaferycad YD §90dse FMBIAETI a body

acc t sa?Fi'eFéi ahd! E6mpridiAgca plate

rr% ﬁgr?nag%ﬁqgg??%ﬁa w@l?%c?’d t he pﬁgte menb m% Agca p

memharg farming parbowft the pody: oth& hlélﬁéﬁnn%ﬁi@bﬁﬁ hlaivmg a tag
mé%ﬁﬂbg EB?ﬂHﬁ”Wer‘e%‘ﬁ”a‘ nid %ﬁ 'Ffﬁ%?é’di‘%e'ﬁ%my ¢dehBfication)

nounti hg portion co nication on radio
tagmaasg amnilead metthe tsigedtQU Rl RG At oNEArdeo maU pication on radio
én#n a direction along which the radio waves are
ran ted and received, for blockin 10 the radio X
vvavasmetaITslleeebnaarrangedodnsw@ccthai plateo membarLin a direction

aI%ﬁg\ﬁhﬂ:ht RR t%iom?gég B%eo?lratﬁér?rﬂlttéd f@{dT%ceﬂléH‘ for blocking

E5UTaEE 0
theocadid meavasox according to claim1l, wherein the body
conpri ses a box-shaped trunk portion having a first
opening and a first cover covering the first open
t he 2. ag Theuneantgimer thon accardingdtenclaigy de ovh eﬁ%m the tag

meﬁﬁbgﬁBm%n ﬁg&ﬁgdb@n %PPBﬁfs‘idé%éﬁf?ééij Qhelpi8td Midknber.

por first cover 1Is ed to cover
the first opening of the trunk portion, the first

cov 'ﬁ?%%bﬂgaﬁm%rp@& EoFd]ﬁgp&anl%lﬂieIbeher@W the

met al’ e 1S arrange he trunk .
IOOrtth@n baiyclcaneprisppode foxosharedi Bainde RORLIQN rhaving a first

o< RE S Wit ddiker! &R thBTinde dpetiingl s formed.

the tag mounting portion is formed on a side of the first cover
made to be opposed to a side of the trunk portion when the first cover is
placed to cover the first opening of the trunk portion, the first cover
serving as part of the plate member, and

the metal plate is arranged on the side of the trunk portion which is
opposed to the side of the first cover on which the tag mounting portion
is formed.

4, The container box according to claim 3, wherein

the trunk portion has four side plates combined in an unfolded and
folded manner and has the first opening and a second opening opposed
to the first opening in the unfolded state and

the cover further comprises a second cover covering the second
opening.
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25 4. The contai ner box according to claim3, wherein
the trunk portion has four side plates conbined in an
unf ol ded and folded manner and has the first opening
and a second opening opposed to the first opening in
the unfol ded state and 30 the cover further conprises
a second cover covering the second opening. -17 5.
The contai ner box according to claim4, wherein, in a
case where the trunk portion is folded into the four

si dg plp ?:on‘f@mcetf‘ %ﬁaEaﬁfHIﬂﬁ%”H‘é%t@deéﬁéﬁ?n the

first an second covers are t hen covere
eachnd hase whererihaltranktpontipmis felged tmoeth%ﬁﬁursslgke plates

WHIEHeé resﬂﬂéﬁ%‘%cﬁlhlﬂ%d%‘ﬂég eWL é%??h@fflrkf‘%n%le%@%%rs which

neér or outer ei ng opposed to the ta
argothen cgveoedi withf eaﬁl&optdswr.t ke mietak ptafgeis apra on either

?ﬁ‘ﬁ@f’ ns%rrfé’@é( o‘?‘cﬁﬂr tardcR Bflthe""géf:ShB éé\?er”&‘lﬁ:' inner or

01S arger 1 n areal size or
outlae sw@ammamggommsedarﬁo the e r@@#ﬂ&mgerp%tmn for med on the
f“@?% ?hng to claiml, wherein the netal plate is nmade

0 ither an alum num foil having either an adhesive

or a sticker, or aresin-filmlamnated al um num foil

having '?hér?:%rntgﬂ'u&quf'a\é@o?&ln? tolgla?mjﬁk%hel%m-mé metal plate

contdi ner 'box accordin fein
is emuraliorglavget imareal Skzerﬂmjooﬁhparmeotag mOwNtipg portion.
menber, the part of the plate nenber having a
t hi ckness that allows a distance between the RFI
t ag AandThaeaontaiierphex @CF@F@llﬁlgaEﬁ)Ghmbéué{}'h@@'@rth#o"r"@tal plate

|strngpaléfséltgferaan Wﬂ)’r‘ﬁ' r?tﬁ‘ﬁht fble'n ﬂ']?% eﬁﬂjé? J\Rihestve 'Bi’f&a sticker,

ner box acc toc erein the part
orof resin- ﬁlrarI@nn@@med alla@n@ttrﬁu @hé@éﬂ%a@!mﬂma&’heswe or a
stflighance between the RFI tag 25 and the netal plate
0 an amount equal to or nore than 1/16 of a
wavel engt h of the radi o waves. 10. The contai ner box

accog di nphE0cBhediRkP. bvkeaethrding Rar clfin 1, wherein the tag
mounting portion is formed on part of the plate member, the part of the
plate member having a thickness that allows a distance between the RFI
tag and the metal plate to an amount equal to or more than 1/32 of a
wavelength of the radio waves.

9. The container box according to claim 8, wherein the part of the
plate member has a thickness that allows a distance between the RFI tag
and the metal plate to an amount equal to or more than 1/16 of a
wavelength of the radio waves.

10. The container box according to claim 9, wherein the part of
the plate member, which provides the tag mounting portion, is thicker in
thickness than a remaining part of the metal plate.

11. The container box according to claim 2, wherein the metal
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t he pl ate nenber, which provides the tag nounting

portion, is thicker in 30 thickness than a remaining

part of the nmetal plate. 11. The contai ner box

according to claim?2, wherein the netal -18 plate is

equal or larger in areal size to or than the tag

mounting portion. 12. The contai ner box according to

claim2, wherein the netal plate is nade of either an

alum num foil having either an adhesive or a 5

[ [ I I hti ion.

PIE S RETua i Brggr 1 e I8k R e G miginting portio

cont ai ner box accordlng to claim?2, wherein the tag

rrgél ”grrﬁé;rédr&? %&”%%CS@H?'V tof Frﬂezphﬁhérem the metal

par er having a
plathi isk meade tqﬁamtraerr @mawmmm@ kb@t\«h@@rﬁltlh%r R agdhgsive or a

stl%gztcnﬁa RE- flﬁ’ﬁ'uafa‘?p tﬁe HiHy rﬁqf‘dﬁll hEOir%; .eﬂ’%eg dhadhesive

of "a wavel e I 0 waves
or eostickerer box accordl ng to claim 13, wherein the part
of 15 the plate nenber has a thickness that all ovvs a
di stance between the RFI tag and the netal plate to
an aBounTheqeahtainesr bosr @ccaeding te efaim Zawehergipnthe tag

mc?’l.ll%ﬁtlﬁg Sp'i@r\%og} l?ﬁSﬁHSHSO?%chﬂﬁé 'b?été"?ﬁeﬁ’ﬂﬁé?‘ ‘ﬁh@ﬁbéﬁ of the

pl ate s equal
pldter pEmber dradngsa 2bickmass thatnalows i glistanse; hgtween the RFI

ta®Yrid We H‘i‘eqal T:IT € WA %ﬁr?glgi’g %‘;& ?%réﬂ' hfore 8hah3/32 of a

erein-t plate is er an al um num
wa‘\miengmmghenﬁm Vﬁaaveﬁdhe& ve or a sticker, or a
resin-filmlamnated alum numfoil having ei t her an
adhesive 25 or a sticker. 17. The contai ner box
accdddi rihe @oaltalmrsbomrdlrtgnéOt@iglmnb%nwwem the part of

thQ?l%t@?n%ﬁﬂtfé?W?% a%tﬁ%@%sﬁfthéf‘ﬁtleb@ﬁ dTEHHiRie bbhﬁeen the RFI

aving a thickness t ah
tamamh@ fietehmiate dovae B MgRNE e quD) F%g)ra%ort% AR Lf16 of a

wﬂé&ﬁg{ﬁ@&hgﬁé VAed, to or nore than 1/32 of a

wavel ength o radi o waves. -19 18. The cont ai ner
box according to claim 17, wherein the part of

15. The container box according to claim 3, wherein the metal
plate is equal or larger in areal size to or than the tag mounting portion.

16. The container box according to claim 3, wherein the metal
plate is made of either an aluminum foil having either an adhesive or a
sticker, or a resin-film-laminated aluminum foil having either an adhesive
or a sticker.

17. The container box according to claim 3, wherein the tag
mounting portion is formed on part of the plate member, the part of the
plate member having a thickness that allows a distance between the RFI
tag and the metal plate to an amount equal to or more than 1/32 of a
wavelength of the radio waves.
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the plate nenber has a thickness that allows a

di stance between the RFI tag and the netal plate to
an amount equal to or nore than 1/16 of a wavel ength
of the radio waves. 5 19. A administering system
conprising a container box for carrying goods, wherein
the container conprises a body accommodating the
goods therein and conprises a plate nmenber form ng
part of the body and having a tag nmounting 1o portion

| de ?I ¢ e oﬁ Irr b@)? a%':gp?i(r{f%cbléfrﬁqi‘?”%ergm the part of
thequate)mémbea‘dmmal ﬂnckmss)hhataallewsaae:bstm kehwean the RFI

3 5 B, R0 Mo SABEPES ool h 20 of o

wavatengtd of fthe raldoc kvanges.15 the radi o waves. 20. The
adm ni stering systemaccording to claim 19, further
conprising an interrogator that is in charge of the
comi¥gni dekidonindsterirg sysidn mmpsisWug h the RFID tag

e STABIBEES BERC! S TARLAD ol SIS fd "Eontiner
cohln;ensesarmmmtammmodatmg the goods therein and comprlses a
plate member forming part of the body and having a tag mounting
portion on the plate member;

an RFID (radio frequency identification) tag applied to the tag
mounting portion for communication on radio waves; and

a metal sheet, arranged inside the plate member in a direction
along which the radio waves are transmitted and received, for blocking
the radio waves.

20. The administering system according to claim 19, further
comprising an interrogator that is in charge of the communication on the
radio waves with the RFID tag and a data processor communicably
connected to the interrogator and formed to process data obtained by the
communication
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