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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 container box for acconmodating goods in

a mei n body angdRTAINER BAX WEN Pt Ta@ar ticul ar,
to a container box using an RFID (radi o frequency

identification) tag. [Related Art] 15 In admi nistering

various conmggejga- EﬂtaomdNELATE@CRPPLVCAT;dmre
is an increasing use of RFID tags I'n each whi_ch

r eqUiecdpplicationtisohared senr aadi ﬁlaa%ﬁbﬁyb?ﬁé%&f phiorities
frof &Rk 85Manic’k! @d@pﬂehglplﬁ%o%a{%' €2008-311305 filed on

conveni ence stores adm ni stration of
Octobesn2fy/ 800§oithg desesiphion f vdieheis docomomspdyhggein by
ref@erfdd D tag 20 onto each of contai ner boxes used for

carrying commerci al goods or products, by allow ng

conmuni cati on between the RFID tag and an external

i nterrogat o (eqcEREAINBUOFITIAR INVERTHGN Wi ter™)

through radi o waves at a predeterm ne requency, and
by [decbwiar) Riald]i nterrogator to read the information

ow 'fﬁ@%é@éﬂ%ﬁﬁ\%ﬁﬁgﬁrﬁélét‘éstﬁbea? §i%&r bbR foPigtcéPnmodating

contents accommo I n a contal ner
gom iar @ pnaist ihodyraswdi cios sarrd/mggtim and; i panticyler, to a

coﬁ(}gﬂ'ﬁera%ﬁr&qnsféﬁgﬁg‘ Fadlaﬂ%mgﬁgnE énﬁﬁégtlﬁﬁ) tag.

tance for ver the contents
i ndiRglated Agtl d or netal cargo, the readl ng di stance

forgd 'E%rﬁFHJQéﬁS%' §aM8[1¥ ebhftRerdial i gsbd® & prbdacts recently,

steady rea his is_because radio q}
therg, 1 oAMIMEERSHIE buEtesh RALD R9B ThoSap PRVt peauired

inf&RABAOMEIs DRdrednth hN@eibey 'ﬁﬁbrééﬁ 1 anﬂﬁidzrblé]\ﬁrltable manner.
oragéf%%e eb%/lqmﬁtggég%%@rqegg esctfoi'gs orm%ac 0|1|es, Sdministration of
c 0
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
RFI D tag i's d|rectly applied to metal or liquid

I:>oxCa gora RravEaD MRt BAt Qﬂfferé’sﬁ’p'ﬂr@ﬁt tite one where

n No. 2004 164055 di scl ose r angement
nOth\uﬁiQCﬁ ahemtnatw@éhﬁ REIDHtege ty 2{‘% % ’quﬂce for

the@#ﬁt&é’@s@mf’%ﬁﬁﬁ?@aﬁéda conmuni cati on frequency is

to a nmeta late via a dielectrjc to e a
ceAﬁaDﬁEdaﬁpaﬁéﬁh bkarwEesPIMING FUY aalﬁ)rﬁhleéﬁnaan gﬁéﬁn’iag has

beeﬂngeée@eﬂ iR @fch ld ndtay Sﬁlé’fé‘”ﬁ%‘ﬁﬂ‘?ed il éﬂﬁrﬁhtée@) a rear of

ved and radi o wave reflected from

the (R tagiim amcke hg leascTbectedaveacuhEn HURFLD £ag is directly
apphiede fietaire ; ngHJ@g ca'i‘?&e a F*d?“"’eéxétﬂﬁ)q’@ncyaééhese Patent

Intertfere w or counter aCtI on,

nd t
Appimatmvltajé OpeadNo ect4vkb4@h2i dissleses %mev@rngement in
meHC$ gFﬁﬁ' %acj ih Q%.@WW% &driY (5450b8HRSI 68 a UHF zone

cont i ner cause it has too lagrﬁ?l
(935Mtrtz):nseegommnmmﬁaapnnﬁsﬁguen@mﬁow%e%tetﬁ fgraqplate via a

b e irear26f t
GRS oy IS gt repr 2O on anten

EIEIa'tﬂj'tto@fCﬁ awaset@llﬁatq)een made to devel op an RFID tag
e”ﬁt\%hﬁg eﬂ'rgmgteﬁ%ﬁe %#Hﬁt%rhf’&édof'a@lo %é‘@és edyradio waves

substr , suc an RFI

stil
reflﬁﬁt%@rfé@@'\ e mataloplasy wh Sf‘ogﬁbﬂrg% qlﬁeFfl@r Shigtace of the
ant@ Pal Bftthe REFeD tAg! Havexibidwéy teradenasyutd nmmere afm!tﬂh each
at cost 1s high cogp red with cﬁmog RF itivit
othegg‘gr condyterastdonsap SRERD RIRYIFE S %%‘in] rﬁsep ion senS| ivity.
EBW?%‘?@S?%%%“F’N@SS%P tEpt irst switabkofsralserbpdeing applied
resent ny ntio
to ELONTRIRT PAXy PEFALEEL] E@'\a&% (RS BRI TR @3:533'% or more
aﬁ@\(@de agd sﬂ@ﬁcnégltohje&mmbf', rzrrﬂ:l/ Ithled:sze citnisi mareb@xpensive
ichis ted t I QVi t e c
compagng: vER @mg@& ﬁsegogﬁlﬁ 951 %ﬁgﬂ%r‘: ?hg?gach has also
beémtraadegsd cdevslop BheRFIBt kg @mplaying aafefton® 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
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-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 nmounting portion for

accepimad et @,ntmpbms}«w waves; and a netal sheet,
|nS|deIhe | ate ne

o angedel 181 oA URL o TGk a8 ol B RS resent
mvéﬁflon' o thkpekiigg providedli @ veyiminéecbosi nfgry, caveing f goods,

he cont ai per, box acco date oods ntainin
COFBP“ISFIEQH a Rty QeepmBop a*ar\s. Qﬂﬁﬁgﬂm}%ﬁjfﬁ W‘d{?eénar [iiprising a

pIa?é"rﬁehﬁ’oeﬁ?Wih%qiaﬁt%ﬂ thé o dyF, | thd @mam hh@mrtbe&nhavmg a tag

I nf| uence or | ess ,infl ch_is due to
mou@ftnw:mcwﬁ!%m%sretaas%?& PBnﬁgEBt ke 'gdffﬁqwﬂﬁa{vé%ent'f'catlon)

tagfbémgﬁﬁﬁ/pﬂéd'w Ehé g R&Qﬂ@%tm@@o‘%ﬂﬁﬁlmrcﬁmmunmtlm on radio

er ormed with

IDt t
wayest e@R¥ng met%lb|5h|eﬁ§; AT 'sgdgdﬁﬁ@ﬁ% 6 qllate member in a

dirEEGHRT AlbnYg WHIEh e PRI Wilva0Ehe atfahsriitietednenreéceived, for
out si de surface of the plate nenber. 20 Still

blogkkig:the radie MERSdy conprises a box-shaped trunk
porAt@tﬂd.ngw, n@gvarf i ifstth@oeébm;ﬁeﬂ aolk rstcorevesdates goods
coveri ng t first. openin untln ortion

contimicEeih of w8 A MEI9IerSt paralVnERRIc WagES e able to

cOrAPRAARGLEO vﬂtﬁ' @ﬁeofRFtItbe qéé:tmwutl @h V\mfmexrhm for swith less

cover is p|aced er first en| of . t he
infiade EHENofE duss ter BT =BALIo f the radio

walBs MFreie ?ﬁdﬁ@f irétiad lIHte gebdk. pl aliee i zoatmangdeation can be
el Sl b YA Bt B0 RRGERh ey o
the)@bm;@mm@atf@nrred It is preferred _that t he net al
P b5 bt g AShin g, Sdh e Byl B df coutsive

surfatal ofpthas plate methabaf. ei t her 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 1t lie deslipperarred. thERl tHe Eﬁgi(ﬁ?baﬁtﬁg ﬁérﬁbﬁ iDRfavirideSon part

In the acconpanyi dravvl 1A 1.1l ustrates
of {5l GIRtS OB TLNe, Perb ol attieydre dRepiaet TG o8 hickness
tha@%ﬁﬁh? é%stén@rﬂétﬁféémﬁthét ,Flam@rﬂmqhbonaeﬁalrpibte to an

amgg?lg,eg]raeafj]:t@ggr gtagr% ese § I nv fngqgwl;ﬁg of a wavelength

of thef &ifBGRaved! " in Fi g 1A F| g 2A illustrates a
perspective appearance of the container box 15

illustrated in Fig. 1A now applied with an RFID tag;

Fig. 2B is g@gH D@s@xmmmw&)b@mmsn shown
by a reference i n ﬂ%éZA Fig. 3 is a block
di dgrtha §56W®Hnﬂlf&?t"\" [ configuration of the

RFIf t agpa RJétP&etso at 'b%r@@@&ﬁtré%pb@éré‘ﬁ@@fdf ng d¢ontidiwer box
firs errbo I ment, show

befesmrany KB trg s a@pd@ﬁk H"@f@toa&ﬁ%ﬁr@t‘"& g fysk gmbodiment of
thel § %ééﬁt%vb%o%‘*' Dtag; Fig. 4is a graph f or

aining an influence of a v@fa &}/ b r& f
shé%g l&l%areaawgcm%a%‘aon grPPILIon SHQYWY Byt agreference
w 1rrre,a,r|: f f,he RFID tag used in the first enbodi nment; 25
: Il ustrates a perspective appearanc
corigs A HUstIaEs op PR IREYE SFERTaNER S thReFRptpiner box
illu§|§r¢é@é§||ﬂ9=|bo 1A ﬁawaspﬁe‘aqﬁitﬁmﬁ RFID thg; pr esent
i nvent i artial éross sectlon

portigor?oPg% 8Bytig| F@%‘;r Eﬁ on.qgf3a pﬂrt shopy R b\f‘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. SA 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. 5A;

Fig. 6A illustrates 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
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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

wa47ap Fid 61 9- 7A Fig. 8Aillustrates a perspective
appearanc€ of the folding container box illu

trated .
' Fi0g. /A Allnewakes entiesapesiiye appearalics 9L Jeldingycontainer
bog%é’foggf Heﬁ{ps%@@h-@veoﬁ, heESFdiRge toa8" thind dmbodiméAt of the

) l'ustrates a perspective appearance of a
preflsgindiingedbienai ner box whose trunk portion has been

di sggsepl ﬁﬂiaﬁdﬁtﬁ drtich shewel byoy aeference “a5” in
ac?ﬁ die)r%)lfc% a gﬁ% enmbodi rcgsnt of the prbggent
Fig.mAention; Fig. 9B is a cross section of a portion

.Shor‘-*@[. By "i’lhﬁﬁerfé?“éep"%@édtNe ABpEhfan&foffthe fol@g container
ill'ustrates a‘perspec?l e appearance of a folding
box éhustirated indigi FAuBEeWaassRMP!Iedy. 9A now fol ded; Fig.

10B; ' f S sHRYW D3y aareference “ab” in
re%‘pzng%qggiré%cgbﬁgfﬁl%ﬁ?% Fig. 11A it)I@I&/ustrat es a
FigodBApecti ve appearance of a folding container box

LP a{:'\%aéﬁ‘bmﬁgt'%%égngl %Sﬁﬁgﬁfg‘jhﬁﬁeﬁ@aﬁcm &i gAdiran container

present 1 nvention, d Fig. 11B is,a cross .
boxevhpse twlnk mmmwmaﬁqbﬂﬁnbsllsaSFQF&S;‘ESC%“d Apcorgmodated in a

. : Hdd it 6ELRETERREDinvention;
Iov%’%fﬁ%%éi\ﬂ%%raﬁiﬁa%){gﬁ%ﬁ?@escm be% som=b E)rfboqzi MENLS woow &
of BigG:dPBdEreCresx section of a portion shown Dy 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
acconpanying draw ngs. 30 (First Enmbodinent) Wth
reference to Figs. 1A to 4, a first enbodinent 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 '

?J: g‘l e?h‘?ﬁf"&mgg, i 41 conpinerbiodx amof| thiee p (¢ sewtr embodiment

h . .
hashal masodbodyeaving Beaeee Pl 3 recnalieh, 1ok HitRph Spening
AP]gg?i?ét@p'sﬁh%FHcﬁ“gr giHe/ nR&IPY beey W hitade tugy ofoplate ngembers, or
_ al a_center portrlegn op an outer, s
four heideofplatesy 118 ok, e o3 beBaroRiaes e BEE plate) 11e.
Amﬁn@tlﬁ%ﬁplé@f H‘ii’%h‘mérggc@ﬁtﬁ’dtﬂfhg?‘ thésmahm beely, thensitieoplate 11D

kness of the tag, nounti [ [ :
locatedahis gidecof F19e Wadssareortia RRViRRRCe by & o' hounting
po@iﬁjrf g,p é@%fc%ﬁ&*r QﬁrtiéHQWﬁ‘ d obtés suPfacenthé@ofan Fagut 2B shows
C € tag nmounting portion 3 .is so.arr ng%
adr EBS sactiRi Dssagiatedawiby tgsptaféanHBF'é'tgoPOrEHPf‘h b Ap can be
sSNno LNELg. B, -.a h ; . S .
Se%vﬁfﬂ vf':é'rre}éf Boéy, k|€i‘.lsesgpglﬁ1( etg!ei \gglggfm;oﬁgttlgg% p'OIr;U?n 3
cotfbguiied doada ¢hespose tanredhigknass of the T8k pate d1b. As
i nner, i : - .
t
éhwa\nﬂ Egcjsf g%/r?ta!‘?{)dntz??tﬁ %Slt%?}]ﬁfésﬂ_iéggf @lﬁe fggl mgwnTtrl]r;g portion 3
is setearaspedtthatian REde, tag a‘iﬁ'%ﬁtﬁ“r@ﬂapﬁ‘ﬁgﬁﬁrﬁ ing an
adhﬁﬁh{@%r gk ﬁ]qcﬁkh%qfi . QB 33 reétal-dhidet 4 anihieh ddl the inventive
al u foi'l” havi ng aﬁ adhesj ve or a,sti r it e
meétad bmdyris Spligd insidedhearortalper %’&Xné ssoe%ﬁ:g %é"&&moned at
!gé{a' hoaf!intler 8igaket BRRNEN ' i i
a oh afl’infler et BpRhkh&ideaplateudidibngopahei gnountin
> s_fgovvn | nrl&-\%%sea 2A a%[(% 26 V\/neg t he REI)% ?ag Zb?i‘gs °
poatiphi dhroughdheagdeod englPortion 3, such a
f?;@ﬁgﬁ#ﬂ%@ggoﬁ]js ﬁnghé.éﬁéhoam'fnum foil having an adhesive

: ept i on ) i s . ' .
ortBhihed, odgh Lo PGS Ga LU RnEEh R ARSI B achesive
or%‘s%gﬁléﬁﬁ MﬂH;i_ttshﬂ.uzt%gwf@ggei.pgremrsizeh beingsesior heaqual to or

I g. ! i st 1 T

largaDthal thesad: HOUHED R £v sPacion] I Flbs."2A and 26,
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

con@ﬂﬁ@abl@tﬂé or 100 in a -6 conmuni cabl e nmanner.

describing an |nternal configuration of
RFBBforg desariing; ap dntegalogontguration; & ke RHIS tag 2, the

|nte‘??‘c9é§tcﬂeioptﬂj§r§£%f?{ ré%&ﬂéﬁfedlooThECl'nﬁﬂéﬁ% oraI\(D@ﬁﬂ@Iudes an

celver er ‘for perforning
anteonay@ ceceiveriiransmites mrlmﬁﬁfamnatraall%@&@mw%e” with

thefff{ieg1 P#g 3 hgoug r[eBEté”r‘f‘PFrEE@ fréguéﬁﬁ r el rotigh Qhe antenna a

con operation I ndi vi ortions in
contraltan ofprt ocomt}@Hm@cIQRﬁl’ﬁ@qfﬁe Qécén‘iéfr'?“t'?bngﬁf'%'f’@? in the

mteg"?{}ggf‘on‘ r‘f@éf"’\ﬁgghdﬁﬁga%g ?Ecéi@@f‘}”ﬁ?’bﬁ%h‘h&%rwéﬁut% interface

processor receil ving |nstruct|ons dat a
capabden atheotemanjrating svith 1t dataupreasssor nt @1 £ adbter Freeiving

mst{;gg? QT ghtS ?r&ﬂ"ﬂ?é‘ QFatE hﬁrdc‘r’]e“s%b\‘eiéi rtﬁ’i‘é(]’ght &He iMterface, the

ate carrier predeter re quency
contyollesi mgmuinginds thee g\eaewe(msas‘a@%aﬁaer §¢gm Qdsjate carrier waves

of ‘Eﬁér‘ﬁgﬂggéﬁﬂlrféﬂtﬁéqﬁ%?gr A ﬁé?gg FE‘EF él?ﬁa!s (base band

waves ves
sigmEs) c:@rgespondmggmtth\@ datanaad tontransa sine: n?%ﬁwated waves

in t&%ogoﬁrgucﬁptrbgﬁ Uavedks MY RFID 8§ thedu hoﬂfﬂé B@tenna. On

hrough the antenna,”the con
thecothembantdheipare cecSmiPR ralndipaves ta%rﬁmﬁtsﬂefrmm the RFID

tagmo ! aiﬁpo%’{estﬁé”i%ﬁéﬂﬁbng tRe tlkentaslier Wadtﬂ‘ﬁrﬁéhds the

read out t ori gl na i gital nals and to tra
receinerd e Sroiti el teasi@n@%e@;gomq a@ﬁﬂowetshgorrespondmg to

the' Fé&fJ Qﬁaﬁles“‘%o%éﬁép\bﬂlt g orgnat idvgitap s?gllvélls?dad‘cEIte transmit
description on the interr 00, 20 i

theodntadd the SMGMPRrACHIe) 101 FREDHEN Bhei s Tfase s 2 known

corfiiy Gitfs s appliclOneFe, G&fdiIEd deschiptiomdnl iieinterrogator 100

citTcuit 7, a control circuit 8, a nenory 9, a
is ofp#fteLt i on circuit 10, and a | oad nodul ation circuit

11. Ad tRivAG iThOFigl 3, the RFID tag 2 includes an antenna 5, a power
circuit 6, a demoduiator 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

frorheﬂ%éf E‘é’rrb@%t&ﬁrﬂdcﬁﬁsuﬁbgﬁﬁbésea éﬂi‘&alwﬂﬂa%s tgliderfiodulated
to uce per afi onal and su

ancbggucadlednbv Hivsiernad uIREOE G i ABH U%PUttteg to the control

arc%‘i’ﬁ“sé't“t?ﬁ Ofcoﬁt%lcrcgmu@r’wﬁéﬁ tt@aﬁ‘sﬁﬁt’cmg data to the
hponents. Transm t -7 fromt elnterécfator

mtmogét@réampo@adsmtrdata)sw\ﬁé%m shednsme ador gtifput to the
moﬁﬁﬁé’cﬁ’&ﬁ a¥ed lPeldie”Rﬂﬁ’ééﬁtaorwﬁté CHrhmandng t%'h@:lﬁltt%dl ftom the

€ CcOo ntro contr ol CII‘CUIt e':8
intenragahor iy daka transmisted withr Bycemmand r‘%é{\ﬁrét fiy into the
meﬂ‘% tored in the menory 9 for output to the 5

|ation circuit 10. Wien a wite conmand
L aNbein theel data meeideoUt ALY By foemIyy, 9 iy he control circuit 8

is Bﬁg}gﬁfgeglt %@M%éhm&&urﬁﬁm rd:tﬁt""!’lb”ﬂ’fé'mdi’idléﬁon C|rcu1t 10

read out fromthe meno

effedts BBSKr inery @iiasesshift keying medy @tnﬁbt%ggr@rrg{ signals
tha%'l'fé‘\% )'i/)elaﬁ BHE#’E%@ Hh?&u%ﬂ fFén%&éhé\tf Hividing foftﬁét gaBiKsignals,

bi har ion to s carrle{
usisggthe senandechalasapeesd mtﬂdﬁm the dugmt?%;%eﬂe? outputs the

BP%KVH‘%M édt:{lﬁnsg "tgefhes'ltgé‘@ ﬁaoddl'étlﬁﬁ tireuiencodedn the load

tarea rom-t

e nmenor ts th BPSK
mq@d@tlane@rgm@nhlstiﬂ@ gwisch déoﬂwﬁ&al at‘?%f% R5carging £9 the BPSK

mo'dlgxrliralflﬁi lfs“?%(‘?ﬁoﬁb% fdéc%?ﬁhbggéa}gléiige S\(I;det Qhrmar signals are
o the no
the gnlmgctasi 561 RSKn{ 25U tHgBUFGT 52y iT8 TBGRLEHON, S0 that the

ASR‘ ﬂﬂ;ﬂi@la@é@ wévl?@@ pHbirggice WavesAStrriespRindingcosanéwver signals,
keyl ng) nodul ati on duI at ed ves,
arq returied B fagdst %rapegg%i‘bonﬂwp& FeaneEhid & o e
retﬁlﬁ”@ﬁei&néﬁ%ﬂ ﬂﬁ@fﬁmreﬁfﬁbdlh‘iwm desceitieehnaferring to
Flgr e‘}@rsr Meé ay-'l ];géhaggagsﬁﬁw?n@ w”%nltrgaé r&ezﬁ#aﬁ’\%‘é varies
wh%hp\tmegrﬁ@wlastﬁe@@llmgsdlcﬁjaaedeat/anhaeseamah thiee RfdDaltag 2 as
iusiated’ ih® IJlgO cajed pt the L&l Onb"hdRiZdhthf Yakis?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 953 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 ndi cates a reading distance [cnm of the RFID tag 2.

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

100 arbekfidttedi a6 eshut batthe th&amdtal sheBt gt which is applied to

b
enel BT e 28, REUVERR L LD (3008 s e oo thus are

unllely 23 Méch tHev@ieats of tk@@uht&?@rrtbﬂx 1f, orlremalnqalr evords, if
I ch belong to UHF (ultra, . hi fre cy.
mefeldod RaUdsCaram Rnconbainath i (e ARG S PslS Baygs used for

corfifrfurightigft %*eartﬂaé'%t aﬂ’é’tté&’ bbe thet akbflebtion 4nehi absorption
|sag I ed ID tag so as . to f eh IE
caused hy 3 ponsgnts, %ﬁméhﬁﬁ@fﬁf‘@“'&ﬁiﬂ% ShEREP tpg 2 can
be g@%m?,nf,érfg}n{é'@ contai ner box 1. In ot her words, if
uid cargo is cgnt n.the co nt.s
ek Shaves 1BEIS-T O EXCEAMUANG APOSh WsansE, DEfWeen the RFID
tagf‘?f ShHethdmERR ERELEY icAlisRBORDFREIY Waives aafledtdl from the

e contents, so that comrunicatjon wi.th,the RFI

metaksheebet &0 zﬁ[ﬁ?t@éf\ﬁ@jﬁﬁ%’]c% Ehwsite @p\jelop agverge effects
on ‘?ﬁ?‘?ﬁﬁ%ﬁ*%ﬁoﬁ@ﬁ&ré&téﬁ%ﬁi@:@ betrhéeéfdr’é‘? tREI Bbovaglidtamce is set

net al sheet 4 causes fl
at pnenthirey-SEEOREQI NPkt Ol d[eé"' LK@ PRt ﬁ‘téeg‘&%‘be' of the
wa(/E i feyelip radweiwaves Leedsfamceammunicatioran For example,

O = S AL 2 uency o
953,'a \lytel-gfﬂéé%drﬁf%mr%d @I?cg\h? thevgdaﬁﬂmehgﬂn dt isharownd 0320 mm.
Thige it Secigtls, 66 SRt o el GPAE: g o" % 8 a plate
méﬁm@@%%@dst@ﬂ‘utﬂrfg h3 Mdinabodynof ahedcabtainerthex 1 so that the
RIS "t paand V8 ERAEA eheioarafe. dlticgd trgin SRRt 8PhEr by one
sixteaneH @ﬁnshet uﬁamlet@dzhnm n vebith ois tetw.ldorﬂoal Ql'erlaj'gﬁr than
1658208728 MBkch of her by one sl xteenth of the

vav Eliettgdrh a8, shdwvahin Eigadalf the distamcgebetwaan the RFID tag 2
and the meta! sheet 4 is set at one fourth of the wavelength 2 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 maximaily 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 A.(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 A of
the radio waves used for conmunication, which is

equal to A/4=320/4=80 mm the transmtted radi o waves
and the radio 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 intensified

lesdiidy QAchIAbbeaveYdede Hé'?rf@? thel dataroftieviiiDbbat fapplied

o VL Eld S opred 4 E5rube aTHED BB58 R BUEh it meta o

|iq@9%§q’goaﬁcé’ééﬁrﬁ%é@aiétﬁn1P|tﬁ§antairbe]dbunn1,, reddtingoin a stable,
sheet 4 is applied to the inner surface of the
religblg gomMWYKAEoNN  such a way as to be positioned at

”‘emf ??E‘g‘?‘;f’%ﬁ B %‘?‘%?WEEEW rmrd‘z?mtmﬁ:e be’g\l'veennthej@(ﬁi@ tag 2
t1on
andéhe. mqté§§éﬁ6§| haceprdd t & Hegtionfe e falRleTotf A of the

-radtlgewéﬁeptb e%s%li’lrble‘éonﬁﬁ\dm@a&@ﬁ Wtﬁﬁem@cakb’y,t bpnseﬁtlng the

y read out even Ctgln rreta

distanam At CORARINGEN ot oTibe WRvEleRgth 3, ' t8mmunication
raﬁa%ar({nt th F‘Idj‘té:'gﬁ %E&n bd phi@Plscre@dedni cation. 5 In

ion, ysu setting a di tancebt
RFI Boragver, singer KBenmetal sHirat £ 18 dovdien Z>mﬁﬁnafum'num foil

havﬂgatapoﬁdh@sf\}“ée o‘P’aé(e.J.tﬁ!MErh or ffreshe-filrdaminates aomieum foil
conmmuni cati on, ecificall setta %
havm ah Qdﬁﬁéy%PfoﬁeStﬁ‘S&re PR Girraapirg AR, Eietel Theet 4, the

c?ﬁjn BeC PRI Plﬂz@l withhaet tlee rdeedeitlyDof agparately
I ncr eased g Mor.eover, since the netal

ap@h@@ﬂ an @ﬁh%b‘ée o aRUSKERREH®Poi I having an
adhesive or a sticker, or a resin-filmlan nated

al um num fai | avi an adhesive or a sticker, when
ar r 6RgFaRd &eb ”gheet 4, the netal sheet 4 can be

gggflqgfngaﬂor&m%dgg%@am hat :sgﬁesdl gymbédiepat avél the present

i\ HOR H—?‘f‘- ?;QE% ng depctintion 3 %ﬁrftsaé%gg%%tééew portions
d:f?é':’fléﬁ*d fiRdth @Iﬁetﬁfsuoeetsle@dlment In the second embodiment, the
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 | A of the present enbodi nent has a nain

body having a shape of a rectangul ar box made up

I n Adrgholr $h Elgb@ﬁsmmttheotoptanerrtmbdris, aftmcksea@ *d2” of

es 11a to,l | t bot o
theDplte; meraper Kside, Bite pind Eatiseirt e el unting portion
13 I@Inm%b@dargémmém dgepﬁrﬁtﬁééél;‘dy’ldﬂté? adarlmanpmg/pdetion of the
shown i a nt j
piofs Bl o8 o Tt BeBabd T BHS AIBEe BRLERD Sptituing
thfﬁa:ﬂﬁ%@?@ﬂﬁh@tbh@amtb@mdﬂ?hﬂﬁe ;I:bm‘k_ﬁssedf saly thatportion
e can be. a e et o e e
StructufgAcas | tE%SéQ ﬁ@o}‘ﬂy@l%tpp95t'%t:§$ rﬁgéfyt?el%é%ﬁalpgg Bhsed on
thé waveer R@f'{t&ieﬂ%dlb?Waﬂlés&%@Bfﬁ:ﬁgo?ﬂnmﬁatmgmm_tgmen the
rear_o e nmount i n orti.o rou .he e
RFED 5p@ 2 PRd e Iier ERaer H0B: gs iBhe fir Y ehibdiffe,
bf@éﬂqei@cﬁ@e@ka@aee daccommg hto ptl'aét esemmfutreu(rmodjiment the
ate [ nt,i n rtio
disfancg et w)sre@e\: ] ﬁzﬁih Ho ?hf%i’ﬁeégpyaﬁ i RRRhRal dfleet 4 can
be 'tfo?dh [z E 0 blvoédjuytmhrfd theahickrdss Y@B‘Oemtf th@ZLaQ )'nountmg portion
is regar n e consti.
13narﬁ>.V!51@31y ﬁe rEBHFaﬁ?éY ngt eltel {'ﬁ Eﬁ’ésg‘ Such an
arr@ﬁb)énﬁélﬁt W!WS)goraﬂréadbm Gg 9@tttrtga thay thioknesa gof the portion
e deternine
ot s AT S ST A RRS) 135 B P HBURLETBbhsutting
théf hﬁamREtbnctﬂ)%/tcéfg:h% aodtalherlbmemog'guenremome azcnreastehef hwelght of
irst .e esc ove, according to the
th%geghﬂngﬁ%&&%ma\{ Rg Sstf‘{)é%%gf’ghce bet ween thg RFI D
tag 2 to be applied and the netal sheet 4 can be
opt ng the thickness "d2" of the ta
p W"ﬁ@%ﬂﬁf’aﬂ{&ﬁg grow ded to the mai n body of t%e
coﬁigﬂ; nErartbB illlustGateha ghirdaembogdineant of thesprasent invention.

In fth%%ﬁ’lﬁ&v Bgsgé&m@txbﬁe tﬁg' |ﬁ%ﬂ?ﬁi Yr él%]lﬁ&&h%?gﬁﬁ;efo those

I'ng
in tbesﬁrstuem@mmemaneugwaadwe)fsatrne @fﬁfﬁﬂﬁ%‘i sk exrlanation

thleF6 PR oHiEtdd'CT PRSE, Phe WiHHptin 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 owi 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

upp?éft’@éwé@?% Ash e ARk 'dbrﬁb@n 1&As Fromdéed twrth arh u:'pper opening

fol ding container 14, ich 25 cqQ

(firsbRpEning) BBL 85 WAIkRRe IONERORSULaSeERTG RPSNING) AP2.
CONFd %ﬁ.ﬁwi@:?a Bﬁrle%%sdefmblﬁd Cﬂvﬁéﬁlgﬁﬁ'aotaspécmﬂcal!y shown,

portion 16 f our SI a es 16a, &h
by aammewrm aiuramulaﬁssétrmp@a: |Ih' lar ew&p ,hee,a having

grodfed! ?@P?&'ﬂﬂgﬁgheﬁéﬁ aéﬂd%y‘ﬁif f@éegdéswm a®&entb 16d, or by
having the

5. The
fornumgrnqtclwsdoemrpnécu?@r\?gr %@éan%;eg%eé% eOPEQSE‘ of the
sidé ﬂl?fééﬂ%‘é'ﬁf 1 ?jpfcﬁJeﬁ%tg"ng?‘R}ﬁtﬁ Qch St pl ates arr anged

des ate. An outer sj

ovks Shoven 7RG Ghst B LRGITBPHEND PRIGOS, 21! provided on an

ou@]‘ﬁ {éﬁ%c&héf‘ th%agldg g‘l!i‘@e Ioéétekﬂpﬁﬁfs sRMElof lhe Flfure, i.e. at a

portron I6 1's provided w an upper openi.n
predatesmiopdnpasgitionronathedig h‘@a§faa | GRIEEer Cﬁ’g nfA, with

AR2 r§H0 Items t ti
thégmoughgngt b%‘;@ﬁ.# déal“e%tl RO &h Guﬂéi' 's&rﬁﬁ:%el‘ﬁb ag mounting

h
poriamiZtim Aupgsat Slaeet s, W%yghmgﬁafﬁﬁ@"r@%é% tﬁgvi%a"téfe metal
bo%o%VSBETé§EI e, E@ ingelrnQireh e fo%eogldé@lét'ed%b'@mltutmg the

orm ng not.ches or %GC 1 QNS

truBkaRpraon al6 b RecISSoloaled o & Reede feqEipes: Bositiin, i.e. at

an'oBof Lt BojdonanbtFegsah o ecents shmton of g, 74 This
mafal shest EnEad el e TG RIaaTIaN 4 GhafohEhe BEtal sheet 4

in fh@lﬁr@t e'mﬁedﬁheﬂt hﬁdﬂﬁ@ﬂ%&ﬁbﬂt@eélzﬁol%rgeomhan tHat of the tag
a cen er portlon of Fig. 7A, with the RFID

mct'-!al'&”?gkf@ rH@MagBtied to an outer surface of the tag

nﬁuﬂblﬂlﬂ)wﬁthF@n 0, the fdidihg degrbird);, 1vhiscaissembled with the
corres

o8 SVBRNL) b aRaRhLSEe S Swe gl 8% e wrunk
pottién 161Rindehei gppéb cuvers16p derl anatppeatopening APl This
stal?:reegl%v%g]s %egog%onal relaéion, u?'wmch 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 ahdeRetr d?'ﬁ“o/hp% Th| s state provides a

posi ti ona | ation, ich the REID ta i.e

Lo Anelesapirad aboue, Becarding o hige %@’bfi@aﬁfﬁm‘% dhe metal
shéé% tﬂse léféﬁ(kn@a"%d Relfhner suPRRIs et tige osidh iﬁtéﬁ@r 16b, which

the 1 nterposition therebetween
conﬁtn!scti& ahertgunkepgﬁlb@n tov 6P tlllsa%nwh@ﬁezh@&ﬁ Ipgr £ppiainer 14

has’LireeLr{ as§@%lgdb%hﬁoﬁﬁa‘ial @ﬁbet' 18 559305360an| asthatreen of the

unfing portion 20 is om

RFID tag %mbahmmppde@éﬁstwgpaerwemdp‘é EB%@‘JOIGI QE gretal or
Ilqlﬁlgl cEFgP'Bkl&p%EEbﬂ{}n§gai‘é8 FetREFAE ngQ:drﬂatné’r digst dae# of the

nore IS ensure et wee

RFIR¢ag 2ndannke wsably spadtoul aghh thﬁeﬁré&rﬁ'a\ih@é{*]mﬁﬂthafu rther,
as k?ﬁ%@?l??f@n?ﬂogﬁnéh‘é’v‘@ é&n’ﬁhﬁmc%@loﬁ rSngéh@an be increased by

nmensi ons are det erm n‘e nc udi n 30 bet ween
suitaklyupeting dher distapces dzidbebween e BoiP; B9 Zeanfisthe metal

b t
sh?ﬁs‘i?ét\gﬁi’\ a@qggotje ; ?@gBQ\fH& the Fdnuwg dinEnt 4 has been

r. surface of
- assemebiedeiplagseciedion Wt F ec‘é’ﬁé’ﬁ?%!%@&‘ R Ehedrdio waves used

forp&S IR0ni&tigp. that, when the folding container 14 5
een assenbl ed, the netal sheet 18 is positioned

at the rear of the RFID tag 2 which is applied to the
upp o&,qy,ep_&m]ﬁ_., H@{ﬁfore if metal or liquid cargo

t d t he fol di t 14, t f
{nePiaR B (28 210 ErataiR y QAN GIRBRATTRREnr g present

inVEIATIsH BN thEdelhﬁ:{nng éésd:rl‘iptlbﬁ fthéSTdeeithxadilamstmdar portions
communi_cati on

to SBIS Aa el obhuPenk SEE eRe b et 3Efpnces and
explihd®ér! theheRir 18, ofitted.s dFhesyi nhe vdescription below is
orinSuSaNg, FRF e o bl o PR PR Bferely dromy etne thir
embédiment.

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 enbodinent. In the folding container

Fig sbogAlén@f% heTnegeeﬂtIeepmasma tohvéd arentifeny.adsmenodated
ag ‘3‘! ?heet 19, Corr ponds tq.the . nve
insidg: e 19uay, colerapgl el Gubonmner i pLREY ort i dower cover
17 1551 ¥Beh é‘é@eré’d‘“vﬂhhltihé Q@@ie?dcé%ﬁ 1% aSI slleowh trhEF|gs 10A and
our. si de ﬁs of the

1080 Hac fold B8 sfeatqmsrieh%m 4her SraseorhiRRg p@?{?ﬁ‘ JA, "this way,

establfshéd d siﬂ.@ﬁéi eéla@adiﬁnﬁanmmrtheonFm térga 4 rarpemued to the
surface. This 19 is al

UPPRHLAYRM 1asatfd n@&t@f S}‘ﬁStrPe? éppiqﬁféigflg%aea{ﬂwefgc%\fer 17 are

oppd d Wd%ac‘?ﬂb&%ém%thaﬂﬁehﬂ&e@ﬂogmcﬁi ﬂ‘{@@b@hﬁv@tlen of plate
nti n ortLan
Pt

e larger than that of th t
memewst&w% thﬁélnn%rdcﬂge%é% %Saetﬂ%%we% ¢
IOOfAé M tRE tihird 'ernﬁbodﬁhéﬁﬁsan’%ﬁ@;dms e;f thfeoudpé} dovie? 15 and

four side plates 16a to 16d as

theganaricove? Heate dederpingasordl tha sistanca; jid: Of 20 mm or

mofE CRMEMAIRA Hatidth tihe |FED fa_}:yez éﬁdehégnﬁ’e‘taIOBheet 18,
on the other._ The | ower cover

InClRUNG 58 08B,20 DESWRSTLHIRARErHQNST 1B ang ahe sweredver 17,

whéR! st of RRbaEGEErsIiavi bédie axsahebleld tImMG‘rOéﬁ%dwn in Fig.
this way, 5 establishes a positional relation in which

10Bhe RFID tag 2 applied to the wupper cover 15 and the

ety dekeAbedapowd) adcémiihberd tvefoaeteenibodingeent, the metal
oppféed to each o her wi.th the int

shedte to prpiatete thegirer SiFRRETAT HEE iawer sayer 17 so
thatovétied Thantbldheg lcomtairmavbox1¥4 IAsfoldedhdahehmedtal sheet 19 is

PosHIBREduaF (s EFon Plabie dUriH ks weieide PRRREHctd,dpe pper
coverd150f T2Herefio, whmmakuagsuoaﬁnmnammw&hmh@m%@ tag 2
wit% ﬁ%‘é’ go?&nréeﬁ:glntam%?t b<}>§ '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, 4/32=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

-14 -



10

15

20

25

30

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 netal sheet 19

is positioned at the rear of the RFID tag 2 which is
steady! cothinuribstionper cotoparisdh. withereefstrisctunbewhmarki ng metal

b iommnlc&f%gn with the RFID tag 2 20 with the folding
O@Hhe HrAX X 14 in the folded state, a conmunication

fanﬂﬁeﬁr@é\tl‘b@m i ches meﬁﬁﬁieweomdiémhme@ad" dbeen made up
refl ecte heet 19.. The sr esent

the et
of flie aREL @hSLgeh&: PR @hndduof Grbedminay Bl Tiatpriahetnese may
beemra m‘éthhédnﬁftavfbcmiésl | Ialeétradtiekliyn theemetal body

Iovm ng .nodj f cat
maéfxgsn%.ra% nWtBEbﬁéc‘!eW i5Co5BACD0 tshiS BT 4Bf wavelength A

of %%H?%@gsgb%ﬁ%ﬁmﬁﬁmﬁwem %th?ct%?éﬂabmnéd in this
a 0 ou no e | ne
way ayerentrilate raﬁvenr@qy?% W@*ahttq}]etheam%a@&%y used
Tg:%gre(f;ﬁg?ggwibtgﬁ gﬁtét@em usee it %taagwétaarwbd\hanay be iron,
u

copper of -ahesnanesal fopaly ﬁ:tﬁetrﬁ\@t@kg%ﬁ,qagsoithzlradl%waves used for

coﬁhrﬁﬁﬁn@&%ﬁ%&%ﬂre@ﬁ He R'FQDeﬁa phast the intéflogator 100.
ufficient for enabling

A teltﬁaﬂawﬁb/ %wtﬁﬁaﬂg%r@f gh%rash?ﬁbsavt may not necessarily

beW@V@éﬁﬁgg? %(ﬁmé bf @héftagnﬂ{dtmtmgébcﬁ’ttmﬁ%/but mm%y only be larger
ication jn conpariso structure where no

thareealcasbap oute e mAheRF DB 2el v al t hough the

Wﬁtfﬂg th@dtlgﬁ?dh@mgoﬂ;melﬁ?ammnwtalpsh@ét ttBehast béen applied to

shee or of .an_a u t
thedes Shefarsaer Ehe dioSpipke ek Mefavel i hetal SHERE 18 may
beﬁégﬁﬁlréldltmvahe' odthe gmfate hifd@hmydé)qalatmaﬁb st midtbaﬂgd in the

RS BB FOE AR B e S Botance o5

is ebsarer!ed)etwdém the REBIDneag Qoandithet meatal sbdatlwg t he

vel ehtued o 18 ML ModiRtbie AECHIRES Ehlebe 19 beERbpplied 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

- 15 -



10

15

I 0 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

boo? dehe Foptdffar hexever, the netal sheet 18 may be

pplied to the outer, surface o e _side Ia 6 S

hdihentsaine ris; ABP/iFBaIG |t8a¥h%n'£§ﬁgmq N hi{@ﬁ%&dma‘/ be

arranded iR é'ﬁtﬁd%a% Fovied M @héf‘;ﬂéte dﬂembér QOSIBtIGdtIng the main
ween the RFID t

ag 2 and nmet t 18, 20 In
bocer £ber cA@NDEEDICT (n@a PR EGIRRIASS IR yake Thside the
piaﬁ@%é%éro%oﬂﬁﬂu'tﬁfbefhé %Eﬁrﬁﬁo@'ﬁ( éihﬁhé Qbﬁta@@rewoﬂj

t 19 lied t
ouAdaisionedye the tarkol WRESAEAY 127 GEnMidNication PRtween the
RFIH‘??% ?hﬁ' tg'ﬂéanrg%{iéwbr' Tofife. nétlﬁnﬂﬂé’d 13 Bhoser fidrelHF zone,

nbodi nment s, t ag,.mount i
butzaww whishnhaving & waveleegth Lﬁmtamgt f?on ineividial applications
ma gibodi ment, the thickness of the tag nmounting
g |on |s thlcker than the remai ning of the side

ar eaFor the saikee of| caraplatenass, df IR, Qenme'?ﬁ'%?%dthat the
vaﬁé’u% h%rﬁ%@ |rWEhE§‘ 'a%darﬁﬁi‘tﬂﬁéaﬁbnsbeémaﬂmﬂl %d) tfart here not

ai ner ox but the netal

definigiviedistss of pessile @mppgméﬁa nTg%ee’ﬁfP%'&ewﬁg ARefeciates that
it 1§‘ﬂ&%§i6ll§tﬂo”€oﬁbﬁrﬁ€9ch% @é’ﬁi&sugfcdﬁ&r@@Bﬁlmmlb@f to supplement

ternative e netal body_may he enbedded.in
or am@ﬁ\éethﬁmu%mﬁésw%ﬁ E“F?\‘é‘{‘l%g'?o o PrA" %é PiRIGHE; feparting
fronﬁhéq&a@@ﬁnwﬁtloerﬁﬁmaﬁwebox- The same is applicable
to the RFID tag. The RFID tag nay be arranged in a
gui de provided in the plate nenber constituting the
main  body of the container box, or it may be enbedded
i n advance inside the 5 plate nenber constituting the
mai n body of the container box. Additionally, the
radi o waves used for conmmuni cati on 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
Whatiselaimedis:nodi fy them by measures known fromthe
prior art without departing 15 fromthe basic

i nventA \comainer hbe for éﬁr g(?‘odécgidfﬁﬁgl stig:l- A

contai,ner box for c , in
accShiiRdY i accemngdatibe; the doads din g cﬁntlﬁ§1d§bo@}) thé body,
vWMeﬂﬂnﬂheﬁﬂ) ¢Dn¢ ﬂgesses i) a box- shaped trunk

d (16 16 d
o1 Sled € %fihﬁr”r C HABNALIE) Hadiarfaun skle lates
(36ae- 16 d) aﬂowed towobbi m@lth@r ahmrﬁo}dwsmé lhf\Nhk:h the side

e ﬁ%@go@h@ BRSO o i iing a frs

openieg $ARMG andwai secomel opininga{AP2)r eppokeed tonthe first

RO ik, ol A e 9455 M gt e on
ﬁﬂ openi ng; a tag nounting portion being fornmed on

fo g 3?@’?"?&8“-{33?&%8%?'"9% irstRigrifig nd) D027

is Hl)acea SeCeRA sovend 17) covesingriheysecondopening;

portion in the wunfolded state; a RFID (radio
(2) being applied

fre uenc |dent|f|c ign) ta

t hed 11g, PGRON drinG: 1ECIAH, AT i SsiTacRIDS the first
cweemgdéggatge oﬂﬁ%qswtaosldelsgichee frurik { porifbt ﬁ*lhér? 15 first
chbalibBagEd o Svelihe: fitst apaiing @fdhéntrisikipopiondn the
ubéolded statesed to the side of the first cover so as to
allow the first netal

a RFID (radio frequency identification) tag (2) being applied to
the tag mounting portion for communication on radio waves with an
interrogator (100);

a first metal sheet i) arranged on an inside wall face of one of
the four side plates in the unfolded state, the one side plate being
opposed to the side of the first cover so as to allow the first metal
sheet to be back-to-back with the RFID tag in a direction along which
the radio waves are transmitted and received, and ii) formed to be
larger in a planar size than the RFID tag and to block the radio waves
reflected from the inside of the body; and

-17-



sheet to be back-to-back with the RFID tag in a
direction along which the radio waves are transmtted
and received, and ii) forned to be larger in a planar
size than the RFID tag and to bl ock the radi o waves
reflected fromthe inside of the body; and -17 a
second netal sheet i) arranged on either an inner side
surface or an outer side surface of the second cover,

theg %n@fmétél%héétd arﬁa'ﬁgéﬁeoﬁ@ﬂﬂar%ﬁ’%ﬁér tRid Barface

of i Biller sidk BUrtACE RE thPLSRORRR GNETaBS: NNEk ST OUleT side

stnaﬂaal;@l b'éiﬁgeoppésédetd hhe cmwﬁw ipRefornéd on the
fol ded side.

] H@“"
SBERnc: EPNer SHBBRUTS SiHE m@@gne*’ $Be Arudke BoMign € in the
feldeahvafate dred back- therbagécamirhotibtedFbetween ithet fiesst and

SERBREL LBl IR 6V Hie MR ST pustel; IR, the

secoed fretal lsheetl Beingrallewed ¢o e dadkkto-badkowithvibe RFID

tad in APecirbbBh %@J@”W?B‘*@ﬁﬁﬂ 8Whyes a7 Transmitied and

received; aindvij fopmedi to dbedarger froarplanar sizethanathed RFID
tag Egh%'to‘”ﬂfoﬁﬁ tﬂ%sraféfi’{a‘ Rfvé\ré@ ?eﬁé&gﬁrﬁoﬁﬂr{é‘ﬁ%ﬂg o}“ﬂHé 'bé)dy

openi n ag nountirng portion 1s
on an outer S|de surface of one side of the first

covep. 3: Tﬁé‘%&ﬁ?‘iﬁéf‘ffoﬁlﬁécﬁﬂﬂ‘i&'tﬁg felinf '1a'\10hére|rLeach

wherein the s equal ar er in area
ofj thet frek arhdnsaﬁ:@rtc&gcweﬁs| ) quedo@S@ bpx-shaped
n??’ﬁ‘\:b%mwmbﬁxh%%c%d ﬁrﬂim%% oﬁb@@oﬁfhwm@ﬁais an

e is na e|t er .an avin
o @rﬁaﬁegn%ﬂ%@ t2g snpuRling pe épri dsif ﬁrmadlma n8 side

saHagevibheididédfithe first Bevepn adhesive or a sti cker
5. The contai ner box according to claim1, wherein the

side surface of the first cover on which the tag
mounting portion is formed has a thickness that

the i r She.orBiien Bo R odnd .o, BRGIFR Belineta
plate is equal or larger in areal size to or than the tag mounting
portion.

4. The container box according to claim 1, 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.

5. The container box according to claim 1, wherein the
side surface of the first cover on which the tag mounting portion is
formed has a thickness that allows a distance between the RFID tag
and each of the first and second metal plates to an amount equal to
or more than 1/32 of a wavelength of the radio waves.
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or nore than 1/32 of a wavel ength of the radi o waves.
-18 6. The contai ner box according to claimb5, wherein
the radio waves has a frequency of 953 MHz. 7. The
cont ai ner box according to claimb5, wherein the side
surface of the first cover has a thickness that allows
a di stance between the RFID tag and the netal plate
to an amount equal to or nore than 1/16 of a

wav efs endiie ebntdiper ddxoaveoreting 8o claien Somirenein thexadio

accordln to cl almg9 \#ﬁ%n a part of the first
W%\‘ﬁ%rh% fFEPRRGH L 9P mounting portion, is

t hi cker [ n t hi ckness than a renmi ni ng part of the

f di i

" vher e erdtaidSf B HAABIng 1Y cBARED- Whbrkfh fiesite
suatfaw o{sﬂmefnsd) cover has a thickngsadbat all@ws @dﬁt@hce between
I
§$§9®94 (N HRASP Plaly tb°af dirBunt Lol 16 biimore

thaurt ﬁé1 of aavavelangtbrofthe radierwavesa

resin-filmlamnated alumnumfoil having either an

adhe3|ve or a sticker. 11. The cont ai her boE accordi n I‘?
to cBai e cantainer bog agceuding te Lainds7 (waefeina part of

thé Gﬂfﬁ OeWrﬁEhtd?ﬁvid’és fﬁé“ﬁég rrgognnhgqmmrf ds thitkenas

ness t l.I ows a, bet ween the RFID
thm&@e&%th%aﬂ%ﬁatmegfm&toéﬁ&@@i&%’%t al plates to
an anount equal to or nore than 1/32 of a wavel ength
ofterdio Thecnta 0
cl aj ?I‘ln@ﬁboéﬁ ﬂ@cog t%%jﬁ'?ﬁ?eq&ﬁ&igirgm i’
metal plateusleqwd ardarger inaieal sizetaRicthantik iag fpeunting

pdrtibR. t ag and the netal plate to an anobunt equal to or
nore than 1/16 of a wavel ength of the radi o waves. -19

10. The container box according to claim 2, 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.

11. The container box according to claim 2, wherein the side
surface of the first cover on which the tag mounting portion is formed
has a thickness that allows a distance between the RFID tag and
each of the first and second metal plates to an amount equal to or
more than 1/32 of a wavelength of the radio waves.

12. The container box according to claim 11, wherein the side
surface of the first cover has a thickness that allows a distance
between the RFID tag and the metal plate to an amount equal to or
more than 1/16 of a wavelength of the radio waves.
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