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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 mai n body andcHONTARNEN BOXIWETH RFIDITAGarti cul ar,
to a container box using an RFID (radi o frequency

identification) tag. [Related Art] 15 In adm nistering
vari ous ComMeREhgs- QEPPRENCE’WWE@T@WF;M%HW e

is an |ncrea3|ng use O ags 1n each
r equt hisdapphicatipnt iorbaseds st énd rlaimendis herftﬂfttopf priorities

frof r gapipd! eidpan il cpaEdierA F@étl@ﬁam.e .2005-311305 filed on

conveni ence stores or facto m ni stration of .
Octoheini 2y AAQRi the gdeseriplignbef cahichedSoincapospirdi hgrein by
refAfeRELD tag 20 onto each of contai ner boxes used for

carryrng commercial goods or products, by allow ng
conmuni cati on between the RFID tag and an external

nter ogat o (AEIGHOUNS GETHE ENVERHIRII W I Ler”)

through radi o waves a predeterm ned frequency, and
by Eledwiiagl Fieddl nterrogator to read the information

Wi fh@%ﬂé%te‘?ﬁtlhgeﬁff&’f YelaBed RS éQEb géﬁ%r Bk FOF 8cédmmodating

case nts accommpdated in a container
gopbds Hr e@ pnadni bodyr andcfer graraying;dbesn, iand dnymarksplar, to a.

cong&%e? E@lﬁ %%Fbﬁrgabqg‘m fe ﬁéi/ iferthRERteN) ta

I'stance when t he conten s
i nc[Rekatedi Atkld or netal cargo, the reading distance

for Iﬁ hgd R Qi%tb%g S/a‘l'ﬁft)/s Qfdrﬁmer\@él' DI @irsalad)@ucts recently,

st ead y rea his I s because radio ves used
thers '§orﬁ%dﬂ§5@@%ﬁ9béﬁﬁeé¥f tHel D Rﬁgﬁtlageé% iy Wity dequired

infoPRH IS is %Q?Sréd‘Cﬂnté‘%éﬁicﬁﬂmﬂieﬁe@ﬁ’th@%bﬂeb?éﬁvntabie manner.

absorbed by water or .reflected by

Fog o gXannBl eof iPhEWaNERse stgres Yor tfactorlest, 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 netal or liquid

boxpamﬁkmljora esi®d! vaviapaeriitidal enfferdab! froat | tie one where

2004- i sclose ran
nottiiccis BFESTR e NRREI e Bo R L thUs She Sheliggfistnce for
the @Flyﬂ:tg@ng siéhlf'%gﬁM#ZWaﬁéda communi cation frequency is
netal plate via a ielectric to en
ceg‘tsapﬁedﬁﬁ’Pﬁﬂé(é b@fmw%aﬁu HPre %’ﬁhaaneﬁgL@nFag has
beeﬁnde@elﬁ?ieﬂzl A dthech | nidiiad [ﬂéﬁé‘”ﬁ%‘ﬁjﬁed iri aeisainceetb a rear of

radi o waves and radi o waves refl ectﬁd fromthe neta

the REID: tagii apaka Rg lesaaftectadgvencwhsn the RFID tag s directly

appfidenia ﬁ'fetbheoRF'Ileég cali‘glée a ggeExa IHIENCYapanese Patent
interfere wth each other for counteraction, hus

nd
PPl it e e oA A O A s ment  in
whléﬁcﬁnaﬂF$|@ %lhglﬁ%lé‘dﬁé\% & drid (QSQSbGI-E*}'BQa UHF zone

to a cont ner because it.has too

(935R{) ):@ﬁe@,§omnwmﬁaapnrﬁsaauen@mﬁoafmléeca tea fmetaelr@late via a

dielbkfié bid idnsur@n@ Q%‘??éiﬁed'léta'r&embre%@é??@'ﬁé%rzgf an antenna
conmparing wth comonly used RFID tags. Another

elemefitang Eetal $ateeen made to devel op an RFID tag
errghozzl;{sg zﬁ'ré_ﬁgég’géﬁt) g%rhg&éd%@m tg&alﬁisés e@ﬁdYradlo waves
u \/ St

reflgFiad feagt the Matloplater SvNBRobRHIITG TeRchert & SuEtace of the

antédrnat of tthe REID tadg! hfak/éXEbIdWély teﬁdehﬁfiufd Ilﬁtéi'lﬂére amh each

othe R 3or 97 kot SO, St o IRBL Y368 BEbR Shnsiciviey.

SuiHaWEeef, O$u¢h3@rbR!FmD tRPps irgst sx@itabtmfmauserb\bcbemg applied
SUMVARY C]: THE, | NVENTI, ﬁ)@l Th&t‘ﬁ esent ntion

to 3 EeRtANRT baxy PegAYRe 'iga?née ik (ol 8\5%8% or more
to povide aadshfficient oflpribiility, @Mavibecause cienisi mareb@xpensive

corfi i, P SRS, 5L e RO B fBach has aiso
beemtmadegtn afevalep aheRFH2ttag emplaying aaTeg‘lx)m% substrate or a
glass epoxy substrate. However, such an RFID tag stiil 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 nounting portion for
accoammod atati ionthen boalgi waves; and a netal sheet,
si de Ihe Iate ne

o ATgege! 13102 H1oBl 2 PRS2 ol LG A resent
mvéﬁtron}o thbeekiigg pgrovidedli @ weyriainéec ok nidry, caa\rqmgf goods,

t he contai per, box acco ate oods ntainin
corgbrisig @ Body AFEHBTGPOBEAG Bre\Eo0ds FRelSpeang ESmprising a

Ia?é"rﬂehﬁbeﬁ@@fﬁ[ﬁ%qiaﬁ%ﬂ thé rtﬁod%Fl thd qﬂam hemiben havmg a tag
i nf] uence or | ess .infl e ch_is due tq ?
mop@rrr&tnqrﬁl%m%sreaaseﬂet ABn R DY & ¢'9df'@%%é§en ification)

tagflbémgﬁaﬁfpﬂéd'ﬂbt "Ehé Qﬁggﬂ@:@ﬁrtlﬂ' d) ® o EIBTHLRIrCES Meu BRIAtIRM on radio
perfdormed with

IDtag in t apl e manne
wayss; e ng refsradb.sherer Arr %m@dsdﬁ‘ﬁlfrﬁ até member in a

drré’ét%ﬁrérbhrg WHIER e FBHTY WSy HrkOfrahS it dren rédeived, for
out si d surface of the plate nenber. 20 Still

bloﬁktﬁgartlaﬁl"? iQ MEVRdy conprises a box-shaped trunk
DOfAté&rdiﬁgW,n%v%rf ' ffStth‘éOeEbﬁﬁalﬁéﬁ DA fétcc@r@r\rﬁbdates goods

coverr n 1 st eni n untl.n orti
confta 630 or iei’B8 8 Mol or pitialVagediol yiies Sfe able to
corﬁﬁ@@ﬁﬁ:‘étéo vt @ﬁeofmirnﬁ td%n{mtmf&dti h V\hﬂuér’ﬁﬁe f oF stvith iess

e b Bho S o RS e 7 4B 5aSh e the reic

walbe [freire ﬁﬁtﬂﬁ@ll‘ iriad tHee gobds. pl dlkei &oarnl‘ramjedtlon can be
pertBfaie Syl A RFEBlS P8 BplE o3, RRREEe Sty of
thepootnmmmrsatﬁ@mrred It is preferred t hat the rret aI

PPl ot phd ASGt RSB el BBl DT dficousice
sunfatalofpttlm plate meenabef. eit 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 nmenber, the part of the plate nmenber 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 e alsslipref@ved. tHERI fHe %@@Rba‘ﬁlttﬂ\g oo riibiE BRIvNMNGES on part

Of & SRS TOEN e D biotatis it dneag® HRIER,f thickness
tha@nm%l(i&gflﬁ)eé ta&g]génﬁgiet@@éemn%@;ﬂﬂfw%@rmmqnm metalr plate to an
amBHRE AU tesar GRS BiADIL/32 ST bretirably &ﬁg 6f ' wavelength

of thef effiBCRavedl” in Fig. 1A Fig. 2Aillustrates a
perspective appearance of the container box 15

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

Fig. 2B is ampH D@s@mmcﬂe@mﬂ@bmwxmsn shown
by a reference "a2" in Fig. 2A; Fig. 3 is a block

di dér 18 SREAMRA NG @'&Wi"tﬂﬁ configuration of the
RF'FE?gt agaappldepstdso at '”tﬁar%ﬁ%’tﬁh/@e%p*?@araﬁ@@f @fng tontdiaer box

first enbodi nent, show n

befoshian B 570 65 PRI BhaEtoadtiCe Sl Fgh Sjst sbodiment of
the ﬁ{:‘ég&-\ﬁ’lmv@mﬁﬂ-ﬁl Dtag; Fig. 4 is a graph for

a|n|n an i nfluence of a or, a

Sheia: 16h T 5 padkib cvSs SREBOMVRF enbpaian S By Freference
T, SO S e T st

co Tigi nen Blsset ra&ggoﬁepg D’EE APREEHEE Qg t?}?el%gpgamer box
|Itu§ﬁ<‘aQédllh9Fb0 N Wra@pe@biowlmah RPIDtthg; pr esent

e e A Baral o RECHOR g BRr B LR bf 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. S5A 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

“a47a8 |:|d1 6K1 9. 7A; Fig. BAillustrates a perspective
appearance of the fol ding container I ed

i n [Fidg. 7AAllHEWaAEE AR VEPEEL Y e égpﬁgrgneecgf St frieh container
bogfbéfcg%r e]‘?H%SQQ%}'nWeé IR tor@' third Embodim@AL of the

trates a perspective appearance of a
pl’&‘:‘tﬂl‘di inyeasii ner box whose trunk portion has been

di SIa ef@'lgqa %FQS@%%@E%dQF adpbftidn dHOMRh Bpereference “a5” in
acco ding To a fourth enbodi nent of the present

Fig.nd&ntion; Fig. 9B is a cross section of a portion
shop& bﬁ’Aa}llﬁgfr%ESQ%ege?g pettive bpdddtan2é oﬁ:tlﬂe fafng container

t1ve appearance of a folding
boxdHustnaged tbo&lg. |7IAJ@pwmaéaembl|erig 9A now fol ded; Fig.

10B t%_e% PPEHIOA SHEOWA BY Areference “ab” in
r ef glr mé:‘g‘:l&o%irléﬁg | gldﬁl& 90 Fli g. 11Aillustrates a
F|§pe86pect [ ve appear ance of a folding container box

tha rspEaNdlidihdAramcendr fd ¢alding container
thtj present |nvenF| on; andéjl:ﬁnq? 11B i s 9

bosewmsﬁ gunk p@moanhaﬁmerbw%ampm@ndigca?wmodated in a
IO\EB% &%&I\ﬁ%&)@é&b ?f@ﬁ?@f{bﬁ:ﬂbm rREnT 0F tRRGHREHD |nvent|on,

inafter |s descr.i bed sone enbod# tS w “in
of EigoBRBaisnarcress section of a portion shown by a re erence a7

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 “ag”in
Fig. 10A;

Fig. 11A iliustrates 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 g phatwsid gl Qﬂiléi,co@mélr%rbbbkomdﬂ e presert embodiment
plate) 1le. 5 Anpng pl atg Eg_{l;s cr@aﬁ_sél tut Ltng t he
hasna, majpdhod yrbaving ap|s pe1 oF a reekangy A bo¥; Witfpan Gpening
APTFia: a 10p BhérESTOr aiHey nRaRY béely W hhadet@g dfopi'ﬁtenmembers, or
portion 3 at a center portion on an out r

fouf heideofplatesy. 1138 thohdd, 2212¢ 03s sbamoPIate Sg@?‘a'teédp‘ate) lle.
ghtricg‘fnlé@ ér@gc&%ﬂﬂ&rhé thésmai bedy sm@ns‘dreomate 11b

i ckness of the tdg nountin

Iocatsed:&his gide ot Fige hdS Siearalv RIMVARASY ffﬁ 3 ﬁ@g mounting
porf*oﬁ’pr.l:\E’“aec%lJrfér HSrtiSH N drobitée suffacdnth&@ofan Fﬁk}lt §B shows

ace of &rmuntlng ortlon 3 IS so arrgn
a cross sectim Bssagiatedawide theptad dneHatad Pottipn, %Ca“ be

see?'hoﬁ“B Fng 1I§vB %ogﬁﬁﬂ@e%h‘?ﬂ the WAlgChmictinthi®y portion 3 is

I nven met al IS ap ed insi de t he conigl ner
cortﬂgurpdumabet @haesgmﬁ tasorfed sﬁknq$ #f the sids Ripte 11b. As

shdv(?HGih [Slg%f %‘?a?lfd Eg taﬁ'lr SﬁtﬁJ' §h?fa’c@bf Qﬁett‘%@ ﬁ’f&mtmg portion 3

ortion e 11

is S@eﬁﬁfa@%that B8 REHa. tagr aﬁﬁ'hb@n@ﬁhﬁ‘ﬁg@ Gf’ﬁrﬁ%ﬁn ng an
adhEitker, Q& sﬁoﬂn‘\ ‘?l'ﬁ’"l% QB % hestd)-dhder4 aWhnéﬁ ¢§| the inventive

al um num’foi I’ havin hesi ve g’r a. stic

th
metakbadyeis applied; 'r@!de 5F‘8a¢°%‘iai'é§"' %Xn SQe?S%S tB% positioned at

a r%%lr‘ ort QarPrmﬁQr'ﬁjﬂééeté\aﬂhéhﬁdbaglaféumubzgoﬁ)@hélm@; Bnounting

, Wh th IDt 21
POkt rot A SE SORGIALS Ad thor L1 on 3, such a

posTheanakal shakt anid madle sfagh alvavidum foil having an adhesive
or ehalRkPD Pag SerEBE LBl e guediniE! FRU RV R adnesive
or af‘ﬁ@ékerﬂr with Ei_;é ba;%ﬁggz?gnél,gﬂgﬂzeg)ﬂpélr@seteeﬂmtl?qeequal to or
g SRR 2, A el PR30 AL cPigs 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 ut,-hgawétﬁ{grgg@}t or 100 in a -6 conmmuni cabl e manner.
efore describing an interna

f t f
RFPefoBgy desaring; anemtgga@loporﬂggu:r H{;]%, Ig?n 8 RH]B tag 2, the
mte@?‘tﬁ’éétcﬂe‘%drh@ Hrﬂé@{/ ré@tﬂbﬂiedooThécintée oramDennﬂ:ludes an

celver/transm for performng ra

anteonauri cacemrwrﬁnsmltheé fram| spﬁffagrfﬁn th lermvm%@" with
thef R??Bg??g ihéf"i'ag;btl ontéﬂ'?’n?rﬁ‘é‘é frégu@ﬂ@:ﬁ/rﬂhhﬂj gl Gthe antenna,

contr oper i ndi vi dual ortions in
contraléen ofen ocomomllmgcmmewglqnse pécénﬁé\flﬂuaﬂnmmpé'ﬁ in the

mteg'?@gge £ N Gh! aiﬁi:&&!ﬁﬁa%% e ceRBFMaTRh e BAd! %‘h mterface

rocessb er recelving I nstr UCt i ons
caplbden oheotruma nieatdag swith1 the tdateughoeessqmd B+ ac”éfte‘f ﬁ@celvmg

msfrﬁg’f%'?{sr Hgkﬁrfrgmmﬁgd(fat%hﬁréﬁéﬁ !d()ﬁrﬁﬂ%'i@gtﬁ ehelifterface, the

e carrier wave eterm ned frequency
corttyollier wgralimandsd tbegm%vgsygwsmmer dpgmpaylate carrier waves
oiss tHe base band
o S48, FIBERADI, Ry, 0 b G, St e oo
SIQREISJ ceagesppndmrmtme datenpad to tranemik B MQ Hlated waves

in %%’goﬁlg\cﬁ?tﬂ gﬂt)%a{/é I3 YR §SFITS %B@”Etﬁkﬂ@ufglfpﬁhéf@wtenna on

hr ou the antenna, "t he contr? CE% he RFID
thecotiman Benche e ceEoBEON: ah EAI0 Waves WaRSHIEtad: from the

tag0d 'a%ﬁﬁoﬁgﬁes thR' ' esReRaIg tthe thﬁ:rrtaduérmmmmands the
read out t original digital and to tra

receieedAranspitae @ht@mpéé&f@oWQgﬂ! ﬁ%ﬂod&%"%eﬂ’ffesmnd'"g to
thé Fé&f& a@@véeé\?toaréﬁ@%t ﬂﬁ’é‘fdﬂgﬁrﬁll@i@maﬁ sﬁgnbiﬁ%hdrm transmit
| ed” description on er r ogat,or i
theydiatnctp the datApTaresngr D1 HhEORBRDHTE JNEHTalr ds @ known
corfig@rdt§eRas apFidtd Welre, dietsiled desaripttomain gherinterrogator 100
citcuit 7, a control cirecuit 8, a nenory 9, a

is oiYthesi on circuit 10, and a | oad nodul ation circuit
11. AA sleeai inoFigl 23, 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

frorheﬁlﬁefm@@rrb@at@ﬁrlrocersu@@nﬁbased bheramwaves deidemodulated

ard S By ot S SO, BAEPLLEBAER to the control
cwc@‘P@SB'tUt?HeOfcoﬁht%ICf@wthTmU@f whed tirapbhsitting data to the

onents Transm t t he i nt err.ogat or
lntelr@@;g@'u'%w@pd@é Sk aar%skﬁwim ShadRemonE QFOTpitput to the

modaraded él}/cﬁlhel@’e”%&éﬁté”wﬁté Gorhrfandnd ’@Bh@ﬂﬂt&;ﬂ fom the
the control circuit 8. The control circuit

mtenrag@ﬁ@m% @étaatfaﬁferﬁétteﬂnwm Hpemmd H%d@ggﬁn into the

I3,§tored in the nenory 9 for output to the 5
m)d lation circuit 10. When a wite co

t r aVbvan ther dataheadkout frem BharBemaey mﬁa\f 5|We control circuit 8

is Bﬁggﬁﬁéd 8 Wheh rﬁ@&uféﬁﬂwr‘@rtﬁlt\’v‘iﬂ t el fﬂ&ldlb@ion cwcuut 10
Wien the data read out fromthe nmeno

effegis %gﬁ&mm@rvma%smf& keyina} Mmedu@tigiet %&&!ﬁy &@rrd%r signals

th 'Hé‘\!fé ek FM&E@‘EH?&UQH f?é&@éht}ﬂeﬂwdiﬁgaiffﬂfé gaRR&Ksignals,

lon to subp-carfri

I nar hase [
USiBgHae eNGRACh SRLapEERY PISEUR the JIEMPPe Ay OUtpuLs the

BP§KVh%dl‘BIaQédt§19n§P§ thefhesilgaal ﬁnodmatm th@uﬂtnmdedn the load
ata rea out

mq%wﬁtlaf\eargwniaig th Swilchosaturined ap7oH steerdifo tf the BPSK
molduiabed | ﬁalsﬁ@é‘%éﬂ’bﬁm ¢ba@ Unodlilatibhe SWd dartier signals are
ey SAETe S b RSKCK Shshie B TRy A A6, so that the
ASKi gid plated wé#@@, sebjradic dvdved\SKriesmndingetcs hnkwer signals,
ard Bl e B8 PhE 10 05p 3814 T ey AU B IR, 05,

r etAnnepetatidheofl tl!herpmmntr efriifbdinneny fis tc!mcmrhenh meferring to
Fig? st 2 21580 b 4 B85 ° SRV FRENBIEE bl SELREL vartes
wheghowheg ntmvalaslneetnl|mgsdlmatadeaVathe39'ea\meﬁ thee Ridinitag 2 as
inubeRed® ihS A8 ed # e $&Ph Clthe"hdPRdhtt%agiSindicates 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 (uitra
high frequency) zone. Radio waves transmitted from the interrogator

-8 -



_ 10

15

20

25

30

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 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
100 iarkeckflartedi aagtlesﬁﬁut buttlne teeanpital shegtgd which is applied to
c nj catj on bet t REI D t 2 t he
the; BFEDT LA 2,50188 W 1hrsee 4anb Glabite KD Poedaang thus are
uniMel?Et% Nedich &M@vairetwttb of trebeontarembgx 1. orIremhat'a'vords if
%I ch bel ng to UHF ltra hll%@fre ue cy%
mefalapp IQldsCanamSicantaied int e CRiLeAtyaasfic Wavegqused for
cordffuriehtiont efrearshrEyt affelctdy biye thet alefigletion 4mwdi absorption
IS aBg(Iled to. the

I 0 as to f
caused BY HibcoRgents s Rk bmerunieted Wit tha-gFiBiag 2 can
be g@éﬁ@nbérfgi-n{é@ container box 1. In other words, if
adk® shava s i 87 ex<asAIDAN A0Sk TR GgWesh the RFID
tag?ff 8AHCEhEYEEA sRECE icliseadurbsans \eaves aufiedtdd from the

metaCaheché &0 SRt ANteNABNCAGTh NS |t HEyelop advere effects

~ on %?ﬁﬁ%ﬁi&bfo&h@héré&t&i@.ﬁﬁg betr\r@eeféﬁee tReDabbee distadce is set

he nmetal sheet causes th io waves refl.ected

at pREnIAY-SeBoRELal raft: oF des ERiN @ aelaantBroE pge, of the
walBiEndth leyretiop rédV@W@vﬁ fuseidsfeamcemrumicatioon For example,

in 533%"" fie RS segroy St inSor SRS granat & freduency of

9531 MIeENdd m@rmwmad Qifbdi\?’? tWEVIG:\}EEVEJEhgth of. isheroaddo320 mm.
u _ )

Thypertris 8egble, &8 SRsiafi ikikries BORVAL" 47 B0 P8) 8F a plate

mel‘rhbeuedfmystw‘utﬁ‘@ ¥he Mainabodynof dhedcabtaiaertbex 1 so that the

RFﬂﬁvel X gt h e argag q—é%tﬁﬂ%ﬁa dl%%i’icedt ijz'sndﬁéﬂ Hher by one

sixpéanth rﬁén’bbe mmlmgthngu,t hehiadi nlsboelqualf theor larger than
l’ﬁ?ﬂ'é??"ﬁ&‘?@i@ 'gctega¥ r:JIrqneeaSEI (EJ)tLZ? %yagﬁet ne metal

si xFader, as shewnaineFengd h ifshevdistance bgtueencthe RFID tag 2
andHE 'mEP3 sheet 4 is set at one fourth of the wavelength A of the
radio waves used for communication, which is equal to x/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 reftection and/or absorption of the radic waves can be
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20 x,/16=320/16=20 mm Further, as shown in Fig. 4, if

the di stance between the RED tag 2 and the netal

sheet 4 is set at one fourth of the wavel ength X of

the radio waves used for communi cation, which is

equal to X/ 4=320/4=80 mm the transmtted radi o 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 intensified ]
lesséhbdearc blmidstravnidede  Hérpes the atdtanobshecRRIBdag &f applied

o W0E SSRGS peiey S0 Bs 80 SEEBLE e metat o

liquibdorsrg s atdomgmbdatée inrteectntaihedibent, rebeltigpin a stable,

tal sheet 4 |s applied to the inner surface of the
rel{SEiE SaBMRIEatio

O such a way as to be positioned at
t helrf eaidifbni sy saltabdynsdttiggpardistande betineemtthaeREED tag 2

an g el S e B50d e 5oL RO ofthe

radibewBRED tioabe2u sad! foe Corhendihieatian, nmuspeaificadly} igpnsaétting the

oSS R e Cah REFR AT B ¥ mmuricaion
rarics §bF the RFIMRtagablan béehuahlinceeasadii cation. 5 In

addjtion, by suitably setting a, djstance, between the . :
R Maregver, g fBerEnalals AEERt £ A5 BIART oY ¢y aluminum foil

haflﬁi%\tai%rpﬁdﬁésﬁm_omaa?ﬁ@d@éﬂﬂ o6 af réfma-flil:z'ad'amiwm\ted alorbieum foil
use or conmuni cation,, or specificall [N
haying af @@iﬁ@é"%toroﬁesgﬁﬁ?ree‘ﬁﬁﬁno?rrmgéngtq'{%zﬁé{él Sheet 4, the
mavay elleiett & oan decogadily capplbed wighgat fthe nbeesdityp afageparately

2 .can be ch.i ncreas%d 1%!\/%Fover, since the netal
apphdBg an; ¥e & & SUEREHRTFISi | having an

adhesive or a sticker, or a resin-filmlam nated

al upinum f.oil ., havi an adhesive or a sticker, when

arr GFHBd%@br?éﬁé‘i%eet 4, the netal sheet 4 can be

reaffids. dppanede6wiitiostrateha sevess tembbdimentacé] ghe present
: Yl ng ; Sl cK et -
nSEhnO THE BSRIS AEsBTBHL L lARIF! eeckialc?e A portions
diféetenti feomn ¢het fiestpressbadiment.  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
~contai ner box 1A of the present enbodi mrent has a nain
body having a shape of a rectangul ar box made up, as
i n Abeshdwmn sih Eitho8BpENt thenfcopitaireembotiel 8, (& dhicksiess "d2” of

lates Ila,to )id and,t 5 _bot.t - .
tnehpfE; marBpe? gsids AL disPecnihnbife 3h& 1 Hikyntipgeportion
13 r‘@imﬁdedl)argéhfthahd?@thlttkqulielsbt“idsl. "i of H?‘? arlehyainﬂ@gripﬂt:nirdi,on of the

s shown i i th a . munt | ortion _—
plafg BeguEbrdgailon I tisdedasds 1 Atie piHie FRet Bl dnstituting
the?ﬁaaig;bgﬂ?goﬁgm@tdmgamw F_@R ]L?,h itlae;:ttb'r_itlkﬁessed:tfszfnlyhﬂlrai portion

e can be applie eto. The al.s
strigCtugack AS: 1 £ HRGUBHY meitias, S8° Btk e eleinirgif Based on
the WEvidehgeh %O@r: ﬂﬁ@%dhﬁ?&va%ssgfeé fbf13 gd@ﬁn‘ﬂﬂﬁta"tcignebbtgveen the

a_rear_o e tag nounting portion ou e sjde
RFIp dpg 2and the intedRgAtor 108, @s EBFh‘?rffr?ﬁ@f@Gﬂf‘ﬁFﬁ@L
boxadAdeactiBeak a@wsve, dAccofdingh@optate seeshdr epsbddiment, the
ate 11b) consti t ut

distange e traduine AR a0 o toibeabpipd 30 e metal Sheet 4 can

be {cﬁ@ﬁﬂrﬁté& bgpéhﬁ@%tri]ﬁg t}hlafthi@kﬁégs reEsest Ei@%?tdb)rgolumting portion
1S [ ra, ILn e . - e constiructlin e

13, rvidl 6 Wik B aPROY B TAR PRI PO AT Such an

ar@tigerhbat RAldwS Nfors fidesioneith aetting tieg thiciaiessy of the portion

ot §EE SR sh. (B gy BEGL BRRESn E 58 % ol 18, MR REL# hstiuting
thé lmeairRbbBy! ative aothirer deoaherebPheamareasbef weight of
the SEBaTEIReR Ak maY e S4BPEFSaHce betwoen the REID

tag 2 to be applied and the netal shelclat 4 can be

moub T8 ERRRIEAY"D (i ded to the main body of i he

corftigen@rand8 IustBatd aathirduarabgdhnmnta@ﬂ ’dm present invention.
In EERARU B ABEIH Sl RESRGERIOEr SRR LdABoridS o those
in ¢besfirstuemigodisBnent ane givendthef same cefarginegs aosd @xplanation
th&RGHFRY Jrhfe8C" HUs, The'BL8&kpabn 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

uppﬁé\‘b@dvmﬂlE Aeshe teunk iporfion 18Ais proxddedbeith ah wpper opening

1 25 d
(firsnpsning) ABY Asoustians (wer onsibar R, PRshMo) AP2.
CO”F’ie %ﬁi%lalfodrﬁl@f?f 160iessddrmbidd C@l\thbhghSno'aspeumcaily shown,
portion

f 16

by hRMAIG T BIIRTEORLCSHBPOH | ABrSaaf SXamPIEnssacthaving

grdﬁgle@nfﬁéfa‘gﬁmgﬁ(iheﬁéﬁb %ﬁ@y\ﬁcﬁf Qhéemc{@qﬂat@lssmrtb 1®d, or by
Vi sane snape as e u er, cove

forgnngr %@@@%OBCP"P&% fieler Wo@égp"ﬂ?'ear%t éaﬁ'h er?e‘FEGeoﬁﬁpa#‘ of the

S|dé ﬁlaeégrma' & 1eePfdt ﬁtt@n@thh(éa”ch Biider, pl at es ar r anged

four sides of the to ate. An out
" ovls Shove In7FiQ-efft 12 Ea&w ting ?éhtﬁ QFOV*ded on an

outdrakliffackhan th'éakldé glage locéﬁed ltﬁﬁae"snd@vcﬂ’f tHé. fidiee, i.e. at a
trunk portion 16 is rOVI ded wi_th an upper openi

pre(qqtegmlasénpﬂgotiqxplorh§ felight Ofaa roPerieg ngt%naA with

thegfi?*l}'(?“% ﬁgfbcsafﬂégée% %‘% Ft@rhhoﬁuiér lsﬁ_lrﬁé@ei‘fﬂﬂ gife tag mounting
| T1

podiemdiim Bstht Sheefars, whith GosretRones o Wik, inyentive metal

boa f;@a td khi Tﬁﬂaérhgwh@eaﬂdﬂw@fsudmlateieew etbﬂstltutmg the

tru aﬁb?@onaiﬁ&éq Réchoe foaken of 3 RbeleRrESinel Bosidin, ie. at

ant@pééﬂ rfght pbitibnowiiH Pespedt b heicenter qjmmn of Fig. 7A. This
ekl shest 48 Tl afd e SAriD b Sl 4S B o Br e, ARSI sheet 4

in th@lﬂret ambodarheat ancﬂohadeirebmteedlzmtarglemrtham tiat of the tag
' rl.n of er portion of Fig. 7A, with the RFID
'ﬁgﬁjé:f glledto an outer surface of the ta
m)uAslstg)wpant Fign 2R, the foldihgstmiaingr 1whiscassembled with the

of8f SRPL7 LS NGEL Vel TouedlUhgny RO e

pottien 16u@nddhei uppeé cavers 15 @eeur acaugpert opening A 1 This
stAteCHAGEL A oBRT AL Oftatiof;, iRtwhich 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 ahd/BRer@RR HottioNP16. This state provides a

p05|t|onal relation, in Lch the RE D tag .2 '
Analesss) &, aftatdng onhe thig S taBient e metal
shée?c tlfse a&ralﬁ 88T td ahel fnnér esurpaes ek theesicle @idr 16b, which
erposition therebiémeen

CO"tSiﬁ%!t:tft @hﬁn@' papEen t6vae a%nwl}q{b%g?%w fPphainer 14

haé?:eéd’ assbpbIdddaheohstdl Heet !JSFIIsgpo%ondd atthat fear of the
the tag nounfi ngeportl on 20 is om

0
RFFD 150 2ibisisnapp ﬁéaostnﬁwp@rertwerpiaé “abisEetdts, df etal or
nqﬁigﬁ cta"rgakigﬁ)%fct:bﬁﬂ-n%@ja%éa ﬁ?ttﬁﬁemf@mngocéﬂﬂ@'nér d14st @mta of the
nmm or nore 1's ensurtﬁ Pet wee Furthe
RFIQ¢tag 2ngannbe stally $Rad: 0wl amhém PRl LFFéﬁli nlﬂn‘has urtner,
as Sﬁeﬁh@?ﬁgﬂwrﬁgogﬁnémv‘% EHnithaniddtioh - r%ng‘eh@an be increased by

dimensions are determ ned including a 30 b%vve

suitablyupptiing dihe distences &id b@ﬁ@%ﬂkeg’tfp 10§39 16 a1 the metal

sh?ﬁ@clré b%léﬁ%ede%ﬁﬁ&@&%ﬁ@ntm&tfbldlﬁlgem@ﬁhlﬁéﬂtlcl has been
e

sheet 18 is |nn?r sur

i of
assmbéeaew%qwn aieBhe Wesialabeth pnaf theniadio wives used

forpé)é[tdrﬁ[]niéat‘&ﬁ) that, when the folding container 14 5
has been assenbl ed, the nmetal sheet 18 is positioned

at the rear of the RFIDtag 2 which is applied to the

upp@p:o@ﬂ;\hegn%},d.m@ﬁ@fore if metal or liquid cargo
i's acco dated_in fhe f

t
t heFig& 9 t 219ar1h5%t"§tg%bﬁng? al o é’?lmwe"{ctheoq:f %St present
invSHesh e i . th"eufdlttﬂmﬂg d@stﬂpﬂ:hm fthsidmﬂnmil amdtsimilar portions

ro AR S A R 6 o@g%%da-?s@fggﬁaﬁﬂeﬁ%s%%axbéférences
expm?ﬁba{: trt?reml} 1254 vhymltted .S ddttarsy nidee wtleacnpeon below is
prisgihfy, GPRARE 10 o BED, ROSGHD! iveldh, fram, the third
emisediment.

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

Figi!O?AllénﬁmBhigrbfe@&esideentat@sntﬁa chdGd aire thieg. aeggmemodated
L. eet , [ corresponds to e..bnyvent|

insiflgs Bre T85tey, coket ot Peie oo aiman Hir ik8Yor Thiclower cover
17 ]§s_ 46 el @beeré@;\nhhi ﬁj% cum?@d cblies Eﬁ a;sl ¢hooin tiheFigs. 10A and

i gur e, ng four. si pl.ates o e l.oner vier, 17, .
108 Eé‘et @%gpﬁygﬁgé‘i%?irtﬁ{e 4at‘naﬁ}ﬁ é&%ﬁeeroﬁi l?fé’&'gpg@fjgfjoﬁ', this way,
esthbfshesd 4 shditiohkl qelatiesihewhiphrtieoRRID thg 2nagplied to the
surface. This talgné,%iet 19 |§ als

UPRAT EPYEN 1asanfet etk APaied e U s GREF 17 are

oppded Nid dea@ibathénlithatlehantarposition shesebétvedensof plate
made | arger. than that of the

mepnberfeRnsEiling thﬁeupeﬁaiCﬁgeégﬁi téﬁ?‘\%ef‘?ﬂ%"}”gﬁé%f‘)’ﬁh‘i

POrAd oA the tiirfli dfibodiifcits el @ssibnseof, thelupgr cover 15 and
four side plates 16a to 16

thealeweBcoyREsl §i"§ed%ﬂeéﬂ“é§e%6$ Fggﬁgﬁeﬁé@%@% %48%or°20 mm or

moPECHMBHSIRH hesiaent bBise| RFED eage2 lahdethw metabrsheet 18,
on the other._The |

. . ower cover 17 is then covered wth
inclngy Rt 98,30 BeiRsa bR PRCHFgYSr IoheRRE G e idver 17,
whifl Bbte dFHe cB9erd havienbbbe stsdmbiéd teigeghépladeshown in Fig.
10%?1' s way, 5 establishes a positional relation in which

e RFID tag 2 applied to the upper cover 15 and the
met A ddwreibekP abenk, ertcoedirite tb awer faotkrerhbodiment, the metal

0 ed to each othe ith the int A
s SBLLRE ek SaBS P e il gt WFFRAE LA ower cover 17 so
thaIanV\ﬁIa\_eﬂﬁtlwd‘g_thagl ovRtainav dsoxl 14 s foldedethdnimetal sheet 19 is
enbodi t i nensi 0 e :
pofERTATSE thd FISENReSRAAPEHERS WARIETS S Betne upper
cover'L f PRerafove, winer makimg wwadnbenivation MtiREhD RigD tag 2
Wit%‘l %R% P&Sir@t%nt‘:‘aﬂ?g} bt% 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 iilustrated 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, A/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 netal sheet 19
is positioned at the rear of the RFID tag 2 which is
steaply icedniruribatioppr comperisbh witler @f stirectutiee v mp metal

onmuni ¢ nwiththe RFIDtag 2 20 with the folding
bo&‘éﬁ?&@é’ﬁ?ﬁi 14 in the folded state, a communi cation

fanARe@ﬁatlb@ly,nﬂtﬁ@egﬂ e qaethiebodibo haveesaanebeen made up

refl ect t h 19.. Th
of thocmath Sheehct: 18 hdet Fosperlminl RiF Bifteriale these may
begi:ld;ﬁ?d’é téft é’éé”—l:kédn@éml\rebamés I LA]I?:Eraatldelw thee metal body
W ngs, bu
e B D550 PO T e LGB AL 158L 4RER B wavetength »
of gﬁécr{drflgﬁxtégﬁygosgd“ﬁordtéhﬂﬂmnb@ﬁ@ﬂenA ﬁh'?cBEteDdbaglr%d in this
way, makceRtribute ig rﬁéﬂ@l%ﬂéﬁﬁ \9{%9“‘1 ﬁt*ﬁ%&ﬂgt Havedused
for AtRiFrERIVER),| BRe bﬁifa@éﬁlal ﬁi&i RorHeagnatalintodye may be iron,
I nt errogator 100, rfg 9 ﬁ
COPREF tQ- Sthemnetal p@ly, @id’ﬁ%‘leé: SANE, Badlg waves used for
coniB#iiS2H6R Lretvaen She R'D!Dkangaﬂm tise $tidrrogator 100.

Su}cfé‘h\%@l’?\%@{ \rf, SB?SL{:%% %rgrum i c?y {pay not necessarily

be\é\%\r{;]%eeftﬂ‘iatfm X mébfadlf&ot@@&hbantm]gﬂfpetﬁady but r\?ﬁy only be larger
i cation in co tructure where no
thapiaf le Pa&&d%ﬂ PYLEF §lA g@gkﬁmﬁmgw 1y, although the

et gh aeditBsrde@rebedichehectheradetap sheett h® nas ddeen applied to

g o i A BTl B et B 16 may

beAhbpﬂu&dt td&hﬁ, otiter sarﬁﬂceboﬂ)theagtdmepkaheeéﬁbnes dndiggded in the
885 g 98, AR ARG L1945 o e s
is @vtsmreddbetween thevRFIDrdpgcdratnd boe enﬁbalr@‘m@eﬁ ﬂu@ t he

Us eglﬁf Blﬁ’é fhgﬁg‘%ﬁﬁgagﬂént%ﬁ@rrﬁﬁéV§h¥et ke wERL SEL Al 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 quide, 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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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
bodS} de thkatenthbber Bbowever, the netal sheet 18 may be

ied to the oute urfa e,side t
i nd h&tsaimenis PP Imﬁ?l‘@at F‘Snkﬁg@wﬁagh ﬂﬁ{fg ﬁ‘:lﬁt@%ﬁ may be
oAt eSS g phis et e no
el L ELD 120 6r fhénstbe anbeaded madyaBge Inside the
pla@@@héﬁ@bépcohbﬁtum@ theUifaah ody bl’l thoamtattme bok7,
however, the netal Sheet 19 mm lied.t
outAddianalie the radia siiessobd o7 EMMUNISARN between the
RF]itEB‘n%taﬁn?@rfd B3 iiRFerybeRiol 10D Ske nbtmmrt@dlﬁoBtthsé fBeUHF zone

and forth enpodi pent s, ta
bUQﬂé"‘QS@tWBIﬁW%@QS@ Y OIRAS B oW Rl or iifid gy il Bpiications
mavepantsegrbodi ment, the thickness of the tag mounting
ortion 1s thlcker than the renalnlggyﬂ§ t he s'

ar ea FAAT the sake 9fl sPEIPIRRNART It B stth‘eIn "'teéjdthat the
vafiSu bRl isnar rrﬁaemtéﬂbné)eestglaneul esot dat hare not

cont ai ner bQ but the netal bod e a
defgngwelgjgstq ef Xmuwpee y '{Fﬁ% g& w@mrecaates that

it |§%§J|[‘)Pét td gotisinEtHe %%bl.ﬁtf céh@trﬂ@ﬁb@i detaiboyr to supplement

Al't er nati vel t he netal bod

or TOAIANTG Bk TRESHIEs KITBHBTORoRGei RUDT AE SHENRK feparting

frort Thidowlysiefinl/BatikenpAneRilebox. The sanme 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 conpl eteness, it should be mentioned that the
various enbodi nents and nodifications explained so far

Vgae not . definitive lists of possible embodinents. The
C:) 'lstcwm?ddﬁprem ates that it is possible to

conbi ne the vari ous constructlon details or to
suph) Aneontainer ok for ¢caveyirty gosas)raomipnisingf rom t he

rAnBol %@ﬁ@ﬁﬁm %tﬁ%&%?’@ﬁ@i PEAG of, the body,

whenem thﬁ bltwiy ¢ompréseg/i ng goods, conprising: a body

s R Bk LTS, T, R sive pltes

1rﬁa H 18 d)dlowed toghé doreittiercap unfetded state inLwhigh the side

p@%@% suiBid s Ak BBt AeHo SO folfiorf g8 first

opentrigpr(AfRY) rand &i secondpb@peningARAPnoppasedio the first

o 4608 kb, 16 s BERESS5f e one on

anoth@mot her, ii) a first cover (15) covering the f| rst

oPS Bl bk 1SS REREA R %ﬁﬁéﬁ%% ted on

a sm(ﬂe sardecond toviee (11i7) covering:thensécond openingised
to a side of the trunk portion when the first cover
is placed to cover the first opening of the trunk

por aitag mourtn Wbddﬂe isgpformed R B gidedsarface of the first

)
congr HEAd SbTEE dpniiied 8'a St BERLR K FRALER WhRp the fist
coreris \placednto iouverr thmfivst openingaof thettruskfportiasein the
Lr on an inside wall face of one of the four
“bﬁﬂ@eﬂagggg'un the unfol ded state, the one side plate
bei ng opposed to the side of the first cover so as to
al T gw3eB) fikddio ¥dqtiency 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
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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 bod and -17 a
sedsecontmetal eheet @araanggedann & hﬁraannnmﬁ@deuwace

oﬁﬁhfé'ﬁfer Q‘i:leaguﬂeéﬁc% ?'tﬁés 6ﬁ8 Frtﬁesﬁﬁ‘fé(]do%\(ﬁér side

nner-or 0O ace elng

surﬁgcaobetngg)mmsedntcr dh&etﬂg)mb@tlr@mmmcfb\f@fmﬁﬁle@n the

sddigt 58 $Anlnd Yk PRAGSCEL 18 FEK R are in the
foldedt state moatedbmsammmedaéedt hetweeandhe diust and

sé’#%ﬁcad\}&%bﬁﬁt Vélhﬁ'l F}ﬁ‘é@gegﬁhepébé gen, the

sencmdtmetabsbe@t\beual aH@wedjt@ be\laﬁlet@-haﬁhwﬁh RFID
tagnfﬁ the %‘ﬁ%fﬂﬁ@n@t wHiCh gﬁ% F%(ih%e el hrertréth'ﬁﬂéﬂ and

1 Ze he ra I O Waves
received; aad fipformed e | largemnin anar sige than the RFID

ta@ﬁé&ﬁﬁt@éﬁloanzhé%ﬁﬁW&réé’r@ﬂl lfro i€ irsigaer thef body.

second covers i s as a box-shaped
menber whi ch has four sides and one surface of mhlch

on o oul L ERgREMEF BAPARUUINGRPEIinTY,' Wi each

ofc dher first B ceecaintkr covRracisr tenmedo %$aﬁmbl°x shaped
mﬂ?’ﬁb@ ”VJH?S b%' foﬁfeﬁ‘déss f?d‘aénérshﬂét?é d)f“vﬂ'ii%ﬁ‘i is an

Sl zeto or ng .port

openmg rmnd bthe atagomougtmg poHiIoN 1S faremed on mn quter side
f g% df%ﬁ@%ﬁ:l@fof‘fh{e%t eBV@Irum num foil having either

hesi've “or er, or aresin-filmlam nated
al um num foil having either an adhesive or a sticker.
5. The contai ner box according to claim1, wherein the
side surface of the first cover on which the ta
moundi njhegantainesbox @oasrding t cac{aintﬂn@éwrﬂuaghe metal

shébl i8adafcr 40 avEaToiing aninoag noinehg

porttion.

4. The container box according to claim 1, wherein the metal
sheet 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 all ows,

a di&t adhe sentaiser haxaccondingdoclaim-2, wheseinpthe sadio
than 1/16 of
wé&%ﬁgﬁg@ﬁ@&% P‘;gisg I\\/\Anﬁié': 8. a'rl]'he con?ai ﬁer box

according to claim?7, wherein a part of the first

0l dker. T CORNEFBOX HCSANg 10,claten S Whersin the side
sunffapgto‘?ctb_eg?rs% GOVeREaS |pk@psgggagaﬂg\n& a@i$t@r@%bﬁtween
t“eéﬁf'@e‘%é"%?'m@t ol piaes {apidotnt cugal togrmore
thamel i iaémawalerﬁgo@&%ﬁ;radiocwawﬁm, wherein the
nmetal sheet is nmade of either an alum numfoil having
ei t her adhesive or a sticker,

or a .

resi - f 1@ camfaResbex AGCRAIMAGIe ¢laimng, whenedn apart of
t“??ﬂ*“éﬁ%‘?‘g;’@?’“m!"é’?ﬁ%% Q%QQQ@?‘PZ@‘%P'@‘E"H 1 Ftackenin
thigkRess shania sRmalina Pad AT theslIES GOV i s formed has

a thickness that allows a distance between the RFID

tag and__ each of , the first and second pretal plates to

an uﬂ'h%ﬁgﬁl?atﬂﬁlbboxnﬁ%of K1Y Miatm 2 Vﬁ\ﬁ!’ﬁé’ﬂd 4
meial sheet ésliequal\arslarger imiareabsize teoriibandbeotatj mpunting
polgh.m 11, wherein the side surface of the first cover

has a thickness that allows a di stance between the
RFID tag and the netal sheet to an ampbunt equal to or

mre1(5.hanl'l'lu/algoontcaﬁme\?a %Ixenagctcrbr%fmé hteo réi%%n‘% %V\%ﬁieré%r? the
metal sheet 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 sheet to an amount equal to or
more than 1/16 of a wavelength of the radio waves.
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