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ELEC1'R.ONIC IDEN'l'ZFICATION TAG 

~he present invention rel~tes to an 

i.dentif'icaation tal;, and 1n0re particularly to an 

electronic identif ieation taq that is very thin and 

readiiy use~ upon luggage. 

· 'l?rad.itional luqqa.ge ~dentificati.on systems 

have suffered from the drawbis,cks inherent in their 

siluplicity. Printed hang taqs re£i'1ira •a.nual 

consuming process. Even optical bar cede 

iden'tif ication sys~eas requi%e i:hat airport or 

seeurity personnel halldla the tag ot each piece of 

luggage in order to pass the bar-coded taq in the 

appropriate ol:'ientation past an optical reader. As 

a resul.t, it is imPracticable to opticaiiy ''scan" an 
-

indiviauai item of lu.qgaqe more i:b.ari ona~ during a 

passenger's journey. 

Transm.i tte:r devices for use on l.uqqa.qe 

have · generally suffered frOlll one or more serious 

drawbacks, mainly bulkiness and hiqb cost. 
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Bulkiness has J:ieen the resuJ.t of the s·ize of the 

electronic components of the receiver and, 

frequently, the need ror the transmitte:r to be 

aceom.J;>anied. by a ~elf "contained. power source such as 

a battery. Additionally, bulky · identification 

devices are not conducive to dual use, for instance, 

the physical. com:.ination ot' ·the transmitter wi 'f:h 

tra.Cli'tional Vi$Ual o~ more recent electronic optical 

identification lab~ls. It he:retofore also l'las been 

dirticult to prOduce an electronic identif ieat1on 

taq'with a ~ma.ii yet flUlctional antenna capable of 

beinq contained ~ithin a pa.~er ·hang taq. 

Ideally, an e.J.ectronic identification tag 

has a $uft~cient transmission r~nqe to-permit its 

signal ·to be :rece1ve4 and processed from a distance. 

Ma~y known devices Utilizing radio transmission have 

oomparative1y a:bl)reviated · effe.ctive transmission . 
ranges, thus raq'\2irin~ •anua1 passaqe ot the 

receiver 11reader" near, for·instanc:e, less than Q.3o 

meter to the taq. A need remains ror an electronic 

identificai:ion taq that is inexpensive, reliable 

even at increased receiver ranqes, and is very thin 
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or sma11 in order to ae inteqrated vithin existing 

visual and/or optical taq devices. 

It is th~efcre an objeot of the present 

invention to provide for a novel and i•prcve.d. 

baqgaqe identitication taq and method of tra~kinq 

baggage at tran$portation faoilitiea Which is 

capa,ble of generating a signal containing a code 

unique to -each article of ~ugqage and passenger 

associatecf with. "tliat i~qqag•e wlif~h. can be scanned 

over . a broad. rancje, -is inexpensive and can be 
- -

integrated irito existinq tag · devices i ·· and is 

extremely V8X°SatiJ.e and 09nf~~-lB f O:c' . USe . il'l 

aombi'nat.ton ·-with existing lu.qqaq~ .iC!~tification. 

systems to enable. continuous . iP.cnitO-rinq or tbe 

move:ntent and · -transfer of luggage as we:Ll a.s 
' . 

passeng-ers at _ transportation faeili ties; and is 

characte!ri!ed"'. by -. a lonq ra_nqe antenna ahd .. 
transponder for generating a continuous RF signa1 

aontaini~ a Unique". l»re-proq.raimaed coaa ~hioh-. c.an be 

utilized alone or in association with other indicia 

on the tag to ic!entity" a·passenger's l.'Qggage as we11 

as ot.her pertinent :Lnforai.ation betveen different 
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qiven departUZ"e and attival points. 

There has beeh devised a :baqgaqe 

identification ·· t~g ccmp:risinCJ a.t least one c::oveJ:" 

strip in the_ form of a· pa.per-like sUbstrate, a 

aarrier suip having- an antenna coil thereon and a 

'b;"ansponder at one end of the coil, and means 

at£i~ing the cover strip to ~he cazrier strip with 

tlle ·antiemna coil intel:'posed therebetween. The 

an~ \anci · tranS-pqnder are capable cf qenerating a 

signal hav!nq a uni~e c::od6i wh:i:ch can be correlated 

.vit:.h'printed lnf~~tion or.other visua.1 indicia to 

identify a pass~q~ ·and t:he'pass~g-er•s lQ.qgaqe as 

w.i1 · ~ othel: si-:li.~nt info:niation:· pertaining to the 

passenger's itiner-ry. 

In tb.e· preferred form, the antenna is 

composed ~f·· ooi;ri;i·er lamina app1ied: t:o .. ciPposite sides 
. . 

ot th~· s;h,sti:~te and:· etched to· :e~· a "pa.i:r·:~f ultra-. . 
. . ., . . 

fine~ spixeail)' w0und ·rectanq1.ilar strands or halves; 

Whieh· are conri~cted to one an.other and to a COl'lllllOn 

transponder· chip and· sandwiched .between a. pair of 

paper:Oiik~ ~u.bstrates to fo:r:m· a unitary taq. A 

series of tag-s :may ~e constructed. in continucus roll 



fo:r:lll, each tag- consisting of separable taq portions, 

one ta; po:rtion beinq affixed to an artic1e of 

luqgaqe and another portion issued to the. passenger. 

rn the aethoa o~ the present invention, 

luqqage is traOked at a transportation facility by 

aff ixinq a first tag portion to each article or a 

passenqer•s 1ugqaqe, a second taq portion containing 

print:e4 information or othei: ind.icia correlated with 

~- un_i~ co"de' i:i~ the .transponder .. on the first tag 

portioi'i is; "is·~u~ to each pa.ssenq6l:, and '111.onitoring 

the -~~U\~nt· ,·•df: ·ae ·J.~qaqe :bettieen travel points. 

Movement of ·each passenger may be si•ilarly 

moni'f!orect·l:ty issuanc~ or a hoardinqp~ss·ca:Pable of 

geri~ating a .. "sig:n."a:i. eorrespo:nding· .. to ·'ebat of the 
. . : .. .... . .. : . ·: .. · : 

~i.rst taci portion:. 
~ . . · ..... . 

·. . . ... . ~ 

·sr1ei;· pesgrt;Ption of the Draw:j ngs 

Figure i :f.'5 a plan view or a p:r:.ior art 

id.enti:f'ieation taq usab1e in conjunct.ion with an 
. . . 

optical ~ar~code scanner; 

:Pi~e · 2 · ·· is a perspective · ,i-1eif of a 

preterred ·embodiment shot.rinq tbe franslllitter 
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asse:ml'tly mounted upon· the bottom of a paper tag 

strip; 

Fi.gu:re 3 is a pl.an viev o-;f the 'b:a.nsmitter . . 

asseml:>1y of the present invention showing the spiral 

configuration ot the coil antenna;· 

Fiqure 4 is an exploded side view of a 

preferred.embodiment; 

~igure 5 i~ a persp•ctive side view of a 

preferred. in.Ode ·of_ manufact"Qre of a :Piurality of 

preferred i4entification taqs; and 

Fiqure 6 · is a ·schema.tic diagram of the 

cligita.l processing· system useal;3le in conjunction 

vith the identification card of the presen~ 

inveri.tion.. 

Figure l. is a ctei;.iet.ion of a prior a.rt 

device 10 for baq;aqe identification ana tra.ck.inq 

having a paper strip s ~ o to 6. o em wide and a 

f?:act.ion of". a mil1iiueter thick. Printed. information 

comprises both. ordinary prihted infor.ination 12 

:r:eadab1e with ""the naked eye, such as a f1;lqht nl"Ullbe~ . 
and destination, as we11 as bar codes 14 readable 

with known optical scanners. The strip 10 has a 
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self-adhesive portion to allCll the strip 10 to be 

wrapped. around the handle of ~ ii:ea of lug:gage and 

adhered to itself' :for a scheduJ.ed journey. 

Ftgure 2 $hCWS the identification tag 20 

of the invention including at least one paper 

layer 30 to which is affixed, as with a permanent 

adhesive., an RP transmitter assembly 40. The 
: i 

transmitter asseinbly 40 i.:s suffieientl.y thin and 

f1e~d.bie' "to• be ·a.t:f13f4!d to or within ·a. ··:conventional . 
pape~- tag·· siillilar to the taqs · fo, and a. singie 

·tag ·20 may bear a dual ldenti~ication system, i .. e. 

the bar codes 1.4 as well a.s the Ri' transmitter 

assembly 40, ~e i4enti£ic=ation taq 20 al.so 

includes, if desired., a se1f-adh~sive" strip 23, 

Whereby .. the entire taq 20 may be lcioped t:.hreuqh the 

handJ.e of an item. of lu.qqage, arid · atttaehed to 

itself. 

Figures 3 ~q 4 show the main components 

ot the RF transmitter assembly 40 o: the invention. 

A principal aclva.:n.ta.qe of the invention is the 

provision of an ultra-thin antenna 44- that 

nevertheless has· sufficient looped length whereby a 
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working current may be induced therein to power the 

transmitter, even when the assembly 40 is up to 

1. 60 a from:· ~~ · ~4Udt1on antenna. The preferred 

transmitter assembly 40 incl\1.de.s a.n insulative 

·-=arrier hoard 42, an antenna 44 com.prising tvo 

spirally looped portion~ 45, 45 1 disposed on either 

side of the cattier board 4 2 , and an integl:'ai:.ed. 

The transponder 

chip"·•·4:9 ·1~ c<Sniie~t~ in series ··circuit with the 

antenna .4·4, so that·· Current induced in antenna 44 

The · c~rier board 42 comprises a.n 

extreJileJ.y tliin sh:eet ·o.f q1ass fil::ui!tr epoxy :material. 

Diie in part to its thinness, the ca.trier boa.rd 42 is 

re~ilient arid f i~xibie ~ of sufficient strenqth to 

be essenti~iiy"' u.nbreakable.. . 'lthe da:rrier bou-d 42 
... 

acts as m insu:i.a.t.or as well ~Si a structural 

backboard for the eonduc:tive e:Lectronid.alainents of 
. . 

tha assembly i110. 

The preferred. transmitter assembly 40 

featu:res"ari -~ntenna.coil 44 comp~isinq two spirally 

.. wound." · b.a.1ves, · althOuqh in SOll\.e applications a 
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sinqle spira~ loop may suffice. ~igure 3 shows one 

half 4 5 of the antenna 44 of the invention,. ~e 

at.het" half 45 i: of ~e antenna. is substantially tha 

same, and is provided. on the opposite side of the 

carrie:r board 42. For c1arity, Figure l _exaqqe.:r:ates 

a.1:1.d tremena.ously enlarg-es the physical. pattern 

d.e.f 1n$d: . :tiy the :o.nt~a 44 • As il.lust:rated, a 

half·· 45 of the coil. antenna. 44 shows a.pproxilltately 

tweive r~cta.n9tilai-( spiral revolutioris.. Within the 

innermost: ;r;~oiut.ioti~ · ··the conductive el-ement of the 
,,. _,,.. . 

a-ntenna coil · 44 p.iu-ces and. passes thJ:ouqh the 

insulative carrier .. · 42 . at point . 49, so that each 

half .. 4!5, 45' starts·qanerally in the center of the 

oarrie£ tto·ard. 42 and· winds in ii. reatanqu1ar spiral 

out~ly· to~~4 the ed.qe 0£ the ca~ier board 42. 

The two· ends 50~ S1 of the single'· ··coll are 

conductively· · connected: to the terii"ina1s Of the , 
"b!-ans~er-4a,·wniC:h is.permanantly adhered. to one 

·. ' 

side tot the . earri..:·: ~~-- 42. As. shown in Figure 4:, 

one end so· o~ ail.a half" 45 of the antenna caiJ. is on 

the SUe side Of th~ c~ier board , 4'2 for . connection 
. . . .. ~.;.. 

directly to the transponder chip 48~·whi1e the other 
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end 51. pierces the c:arrier board at a point 52 near 

the transponder chip 48 to be connected. thereto. 

Preferably.,, ea.~ half 45, 45 1 o~ the oQil 

antenna 44 coap>:'ises far in excess of the 12 

revolutions sha1fn in Pigttre 3. irhe preferred 

transmitter a$sembly 40 has an antenna coil 44 

having approximately 4 00 revolutions, vi th each 

half·· 4S, 45 • of the antenna coil 44 havinq about. 

.200 revelutforis •. Bach revolution .if:1 separated frolU 

its adjacent revol.11-ticns by an in6\il.at·ing distance 

of app:roxiln.ateiy· ··so pm, so that the antenna 

conductor element and its adjacent insulative ,;pace 

occupy about 0.10 a of later.al space upo.n. the 

carrier board. 42. Bach revolution in the spiral 

thus consumes about 0.20 mm of laterai 1enqth and 

about o.;. 20 DDll Of· 1atet"al length· upon the carrie:z:-

bOard 42. Individual revolutions or the -
antenna coil 44 t:h.u• are not visible to the naked 

eye, but can be vieved cnly with optical 

magnificai:iori. Each half 45, 45 • of the antenna 

coil 44 comprises approxilnateiy 30 linear meters of 

con~uctor. Advatttaqeously, the approxima~ely 200 
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revolutions a.re spirally "wound" vithin a rectanqle 

of only approxitaately 50 mm by approxi.Jnate:Ly so .m:m, 

and _thu.s cc:mf.~~~~Y 1it upon a flexible carrier 

board. 42 of . ohly approxbia.taly 54 mDl by 

a.pp:roximate1y 86 a, sufficiently small to l:>e 

iriciorporated within the size of" a. tag strip 10 

currently in. use. Yet, }:)ecause of the n'Wllerous 

total: r~olutions (about . 400) and total le.ngtb 

(abou~ 60· m:eters") · '·cf ccnd.uctor · ooinprisinq the 

complete·.· . eo·11 :· · antenna· 44, 

.assemttl.y· · 40·-'~ : C"an · · · be· actuated · by······ 'induction 

"rea,de:r1' /t-ecelver d.eViCeS I and. eff ~Cti VeJ.y trans:mi t 

a sig~~l oVel: usefui-distan~es.· '. 

·The neec!'' for· an ultra-fine strand o~ 

conductor e1ement in the an~enn~· ~4 preclu~es the 

use cf ordinary copper ~ire in the manufacture of 
.. ~ ~ . . .~ . . ~· 

the tranbittei' assemb:Ly 40. · Bather, ·eacli of the . 
halves 45, 45·, ia .DianUf'ac:tu:red fi~st ·by adhering- a 

thin·· (less than o .05 mm)· copper lamination upon 

either side of the carrier bo~ci · 42. A glass 

stenoil of the desii:ed spi~al-wo\J.nd pattern for eaeh 

half 45, 45' is · ·l)rodueed using known techniques. 
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The copper la~ination on each side ot the carrier 42 

is then electronically etched aacord.inq to knav.n 

iaminated type FR 40 precesses. Sim.ply described, 

using the stencil, each spirally wound antenna 

ha1f 45, 45 1 on either side of the carrier board 42 

is created by the passaqe of a computer controlled, 

:robatically nLa.nipulatect 1aser beam, which beam. 

11etcltes" the p:revicu~ly deposited. copper lallli.nation 

to burn the sp~ral pattern into the copper 

1a:mination to create the insuiative space ~etween 

adjacent revo1utions. The ''unburned" copper relllains 

intact upon the carrier board 42 to define i:he 

ul.tra-fine conductive strand aoaprisi;ng the complete 

antenna coil. 44. 

With the described antenna 44, 'the 

J.dentification tag 20 o"V"eroomes the sho:rtcomi:nqs in 

the. pr.ior art by being" si:na11 and thin, ol>viatinq the . 
need for a ::batteJ:y to powe:r the transponder chip 48, 

an4 yet having an adequate transaittinq/receivinq 

distance. A rectangular, rather than circu1ar, 

spirally vound antenna coil of at least 400 

revolutions is desirab1e to meet trans~is&ion 
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perro:nnance specifications, and yet the antenna of 

taq 20 :tits within conventionally sized prior art 

identi~ication taqs 10. The antenna coil. 44, havinq 

a tota1 J.ength of about:. 60 meters spira1ly wound. 

through about 400 total revo1utions, is sUffic1ent1y 

sensitive to induce a current to power the 

transponder 48 even when the inductive field is 

qenerated by standard reader/~canner antenna up to 

a llleter away. The ,ad.equatel.y powered transponder 48 

in turn is ab1e to tr~nsmit an RP &iqnal reliably 

detectab1e from the same distance. Wo:rkinq 

identificat~on taqs 20 according to the preferred 

mnb0Cli111ent effectively cperate at J.73 kHa, with 

approxillla.te1y 9.0 mH of inductance and capacitance 

equa1ing approximately'100.oo pP. 

After the spiral. "1cops'' b.ave been etched. 

into the coppe3::" &beet to define each. ha1f 45, 45' of . 
the antenna coil 4:4, the t:r~nsponder ch~p 48 is 

perma.nen'tl.y at'f'ixed, using str:indard chip-on-board 

mounting- techniques, to the ca:r:rier board 42, as 

shown in figures 3 anci 4,, and provided with 

e1ectrica1 contact with the outer ends so, 51 of the 
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antenna. aoil 44. 

The transponder chip 48 is a known rea.d­

o:n.1y device,. such as chip Model. Number .H4001 

availabl.e from EH Microelect:ranic-Marin, SA, of 

Marin, switzer1ana. ~e transponder chip 48 is a 

CMOS inte9Z"ated circuit powered by current induced 

in an ext.e~nal coil, in the present invention the 

antenna .c:oil 44, When the coil is placed in a 

;uiagnetic f"iel.ci. ~e induced current is Ac, biit is 

rectified by a Graetz bridqe within the transponder 

chip 48. 

'rhe t:ra:nsponeter chip 48 has at 1east a 32 

bit, and preferal:>I.y a 64 bit, hexa.d.ecima1 form 

memory array I Which is 1aser proqrammab1e. The 

preferred c:hip 48 has a wide dynamic rang-e due to an 

oh-chip buffer capacitance and a voltage lim.ite:r, 

and al.so features a. fUll. wave rectifier. The • 
ch1p 48 gets i~~ c1ock from the same field as that 

which powers the chip, via ona o:f the coi.1 te2:1nina.ls 

on the chip. The other terminal is affected by a 

modulator, turninq on and off the modu1ation current 

in order to transmit the 32 or 64 bits of unique 
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information contained in tha factory pre-programmed 

l'DSlllory array. The laser progra111minq of the chip 48 

is performed at the factory by laser fusinq of 

poiysi1icon.links in order to store a unigue code on 

ea.ch chip. The serial output. data str:i.nq contains 

a 9· bits header, 40 bi~s of data, 14 parity bits, 

and one stop bit. The data bits may convey such 

data·- as a unique passenger code number, Which is 

then directly as~iated with a passenqer•s identity 

and itinerary. The preferred ch.ip 48 has a so,ooo 

baud readinq at 3 MHZ frequency~ and a1ternative 

acceptable and availab1e 32-bit chips :may transmit 

data accordinq to the RS 232 standard, at a 9600 

ba.udra.te ·at 125 kHz (the preferred frequency of 

major international air1ines) • 

Once the transpanCle:;c- chip 48 has been 

Secured to a SiCJ.e Of · the carrier boa:r:-d. 4 2 I the 

entire tranSJaitter assembly 40 p~eferab1y is 

enve1oped between two layers of paper 30r 32 vhich 

serve not on1y to protect the transmitter 
. 

assembly 40, but also to carry eonventiona1 printed 

data such as bar codes 14 and adhesive 22 as 
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exp1ained. 'Dhe transmitter asseml:>l.y 40 :may .be 

contained within a paper tag 20 bearing the printed 

information ~anif ested on known identification 

taqs 1.0. Air1ine personnel need on1y handl.e and. 

attach a s!ng1e inventive identification taq 20 to 

each item of lugqage, thus reducing tilne and costs. 

Perhaps more importantl.y, the inventive tag 2 o 

pe~its the RF transmitter 1dentif~cation tag 

technol.ogy to be •~phased in" l1i thout d;ramatica1l.y 

aitering existinq identification dev1ces and 

syste:ms. currently used optical scanner 

infrastructure and methods may continue to be used 

by airport personnel., alongside ~ncl concurrent1y 

with the present invention. Indeed, the inventive 

taq 20 wil.1 be visua.ll.Y distinguishable from ~e 

current1y used tags 10 on1y upon close inspection or 

dismantl.ing. 

!'iqure 5 illustrates that the preferred 

mode of manUfactu:re of the invention is in series, 

so that numerou.s identifi.c:ation taqa 20 are produced 

in bu1k. An extended strip of ~ary f lexib1e q1ass 

fiber epoxy carrier board 42 bears a.1oncg its le:n.gth 
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a serial p1ura1i ty of laser-etched copper coil 

antennae 44, 44 1 , 44', to each which ~ntenna 44 a 

ccrrespondi:ng transponder chip 48, 48', 48.' (p:re­

proqra:mmed ·at the .factory with its unique data· 

strinq) bas been conductiveJ.y eonl1.ected. 'l'he 

carrier board 42 is then "rol.1.ed'' between two ro1ls 

of paper strip 30, 32, wbich are adhered together 

with·· known adhesives. The resultin~ three-ply 

identification taq_strip ~ay then be rolled up in a 

sinq1e ro11 35 far transportation and use- At the 

airport terminal, the roll 35 may be fed throuqh 

printers (not shown) in order to print thereon a bar 

code 14 and other data corre~pondinq to aach 

transmitter assem:ti1y 40. 

Becau$e the device can be JrLass-produced 

using fev and comparative1y inekpe?ls~ve parts, it is 

possib1e to manufacture an identification ta9 20 at 
t 

a price that pe:rmits the tag to be truJ.y disposable~ 

At the end of a journey, the passenqer may silnpiy 

remove and discard the iclentificat:io::n ta.9' 20, as 

presently is done With prier art tag~ 10. 

Another aclvantaqe is that the 
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identification tag 20 may be run through standa~d 

braced printers without danra.qinq the prin.ter head or 

sub&tantia1ly -affecting printinq qua1ity. 'l'he 

ccxm.p1eted tag 20 is on1y approximate1y 0.20 mm. thick 

and can :be run through a printer and imprinted wit:h 

all the visual and bar-code data present1y used on 

prior art taqs 10, whi1e yet incorporating the. RF 

transmitter technology. 

P~gure 6 schematically shows a system for 

processing' the data carried by a pa.rticu1ar tag 20. 

The dig-ital data processinq is performed in a high­

speed centra1 processin~ computer unit (CPU). The 

CPU is in s ;i.gnal conpnunication with the ini ti.al 

scanner, and one or more remote scanners. ~e data 

retrieved by the initial and remote scanners is 

processed by the CPU, and. displayed, as desired, by 

a video monitor. Al.fl!lo, an au.c:lio a1arm l\\a.y be 

provided. so tha.t when particul.ar pre-p?::"ogra:mmed 

ccm.ditions occur, e.g., a particuiar item of 1ugqaqe 

takes an unacceptably ionq period of time to move 

fram one remote scanner to another, the audio a1arm 

viil alert terminal persannei. 
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The scanners incl.ud.e two functional 

components, a magnetic fie1d qenerator, and. an llF 

receiver. An RF reader/ scanner device that may 

satisfactorily be used with the invent:i.ve 

identification taq 20. is Model. No. PBX-20 

manu~actured and ava.:Llab1e ~rom Deister Blactronics, 

of Kanc-vrer, Ge:rmany. BaC:h scanner, the 1nitia1 as 

we11-- as the remote ones, _qene:r:ates an magnetic 

field. When the ~dentific:ation tag 20 enters the 

field, a cur.rent is i:nd.uced in the antenna 44. which 

curreni:. powers 'hbe transponder chip 48. 'rhe 

transponder.chip 48 inmiediate1y transmits its small 

data string, 
0

Which is rece:i.Vad by the Scanner. '!'he 

scanner then trans:ni.i ts the data to the CPtJ for 

processing and storaqe. 

Each of the scanner stations, inc1udin9 

the initial scanner station, preferabl.y is· equipped .. 
to receive .both tha RB transmission fro~ the 

-t::.ranSlnitter assembly 40, and to read the optica1 bar 

cede pr:inted on the paper lay~ 30 to which the 

tranSlRitter ~sse}Ub1y 40 is affixed. :rn the case of 

the initial scanner, the "readinqn of the ·RF 
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transmitter can actual1y take place during the act 

of p:r:intinq the visual matter on 1:he tag 20, since 

the RF receiver/scanner m.a.y b~ inteqrated with the 

printer. 

Thus, when a passenger presents herself 

for check-in, an identification ta~ 20 according to 

the invention is situated on the input side of a. 

standard ai.rport J:D taq printer .. The airport 

personnel obtain identi:rication con:f irmation from 

the passenger, which infor.znation is input into the 

CPU and correlated with the passenqer:•s itinerary 

infar.m.ation- 'l'he CPU can the:n. instruct the printer 
.. 

to qenerate a prin~ed identi~ication tag 20 bearing 

the app:i:opriate conventional bar codes 14 , etc. 

Simul.taneousl.y, at the time of printin9, the initia1 

scanner induces a current in the transDitter 

assembl.y 40 within the particular .ident3.:fication 
• 

taq 20 and the transponde~ chip 48 translll.its its 

unigue number code to the initial reader for input 

into the CPU and corre1at1on with the passenger's 

identi~ication and itinerary. The identification 

taq 20 is re111.0ved %l"OlD. the printer, and placed upcn 
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the passenger's item af luqqage usinq the adhesive 

strip 22 or the 1ike. l:f desired, a. paper 11board.in9 

pass"· may si.milar1y be qenerated, its unique 

b:'anspond.Eu:· passenqer code number input into the 

CPU, and the "pass•' delivered to the passen9er. 

'l!h.e passenger and her lugqaqe then proceed. 

toward loading g~tes, etc. according to convention. 

However, at designated 1oGa~ions alonq the luqqaqe 

and passenqer "st:re:am.s", one or more remote scanners 

as shown in Figure 6 are poised to receive si~~als 

from the ident!fication taq 20. ~ypica1 locations 

for remote scanneri; might be along luqqaqe conveyor 

belts, at passeng-er security check points, and the 

like. Each tila.e the passenqer-•s "boarding- pass", er 

he:r identifieatioh tag 20 on her 1uqqac;re, passes 

within apprcxi-.ately one •eter of a remote scanner, 

the transponder chip 48.therein is activated by the 
I 

current indueed in the antenna 44 by the magnetic 

field qenerated l:iy the remote sc:annar. The chi.p 48 

transm:l..ts its unique identifying signal to the 
. . 

re.mote scanner, and the signa1 is then transmitted 

on to the CPU far further processing. 
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The CPU .may be p:roc;Jrammed to l>erf o:rm a 

variety of evaluations and comparisons on the data 

:received f:rom the re.J11ote scanners. The operator of 

the system can, for example, define individual 

lo~ieal lllt~ts in the passenger or 1uq~a9e stream, 

and relate 'Wlique ;physica1 unit identities to the 

logical units. 'l'he ~peratm: is ab1e to specify 

whic1i remote scan?ie:r stations are to serve as 

control stations ~~r particu1ar time conditions in 

the system,, if desired, to adjust the systel'll for 

interruptions er operating anomalies. Most 

im.poJ:"tan:t1.y, p~haps, t:h.e CPO may .be proq.ra:imneci to 

perform. prede.f ined actions based on events that have 

occurred in the system. FQr examp1e, if a 

particular identification taq 20 passes ~y a rmnO'te 

scanner associat.ed with ah airJ.ine :for which the 

corresponding luqga~a owner does not hav~ a tickat, 

the CPU can send a visual cue to the v~deo mon~tor, 

or send an audio a1arm, to warn that the 1u9qa9e_ has 

been lll.isdU:ec:ted and must be ret:r:ieved. Siln.1lar1y, 

as an identi~ieation tag 20 passes by a first remote 

scanner, it sends its signal to the CPU which 
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recognizes and. logs the arrival of the correspo:nd.ing 

piece o:E luqgaqe at that loQa.tion in the luqqage 

stream.. :Cf that same identi:rication tag take.s more 

than a pre-designated amount of time to reach the 

next remote scanning station, the CPU recoqnizes the 

delay and identifies the tardy OJ:' missing 1ug9age by 

passenqer name, air1ine, f1iqh1: number, etc... in 

order that re111.edial action can be ta.ken. 

Ac:eordi:nqly, the invention fol:"ULS an 

integral component of a co•p1ete ·system for 

identifying ahd tracking J.uqgage.. The tag 20 .. 

carrying a unique number, is assigned to a 

passenger's art.i.cie 0% luqqaqe at the time of check­

in, per.ndtting the l.ugga.qe to be tracked from eheclc­

in thx-ough to 1oading. Optional.1y, a second tag 20, 

in the fc:t:ln Qf a "l:loarding pass" r is assigned 

d.i~ect1y to the passenger, permi~tinq the 

passenqe:r • s progress to the aircraft also to be 

tracked el.ectron1ca1ly. 

The current Check-in routine at airports 

arol2.lld the world ia essentia11y unaffected by the 

use of the ta~ 20. The passenger, having made a 
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:re.~ervation, arrives at the terminal to obtain a 

ticket, boarding pass, and/or gate assignment. At 

that tilae, the passenqer•s verified ~d.entity, 

address and itinerary are e:nte~ed into systea 

computers, or confirmed if already resident in the 

database. 

Wben luqqaqe is inadvart.ehtly rou~ed 

toward. the w:rcnq aii=pl.ane, the · tag ;z o will. be 

scahned by a recei~~ reader in the wron9 airp1ane•s 

luggage stteall, ana the lrd.Sinatch between the tag a:nd 

the p~ssenger • ~ iti_nerary is recogniaed :by the 

computer. .Airline perso:nnel are imaediately 

alerted, and baqqa~e handlers notified to re-direct 

the luqgaqe to· the correct fliqht, er at ieast to 

npu11" the lu«;Jqa.ge f'.t-0111 the wrong- fl.ight • 
. 

I.ru']g-ag-e loss prevention is fu:i:ther 

enhanced if the "boarding pas~" 1denti£~cation taq 

is employed to track the passenqer•s location. 1!he 

cooperative use of a luggage tag and a boarding pass 

periaits the data processor to alert airline 

personnel in the event an item of J.u9qage is 

sepa:r~ted f~o~ its QW?let"- A reader receiver at or 
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near the aircraft will reqister the loadinq of a. 

passenqar•a suitcase. In the event the passenger 

does not also present his boardinq pass to be 

.scanned at the scheduled moment of boarding,. the 

data processing system recognizes the presence o~ 

the 11o:r:phan11 l.ugqat;Je already aboard the plane. Any 

lugg"age owned by a passanqer not aboard the airp1ane 

may "then be retrieved. an~ i'Dmlediately returned to 

the t:a.rQ.y passe~ger, er otherwise hel.d for 

proce~sing' .. 

!rhe · invention also provides a. powerful. 

deterrent to te~~o~ist activity at passen~er 

ter.ininals l:.1y ~akinq it possible to ll\Onitor pa.ssenqer 

and/or l~qgage move•ent through the te:r:lllinal. ~or 

example, if a partiou1ar passenger or his 1ugqage 

tak~s an unusually long tiln~ to pass J:ua'tween two· 

designated receiver reader stations in ~ airport, 

the data processing $ystem alerts t~rminal pe:rsonnal 

of the discrepancy, :makinq it oon~iderably harder 

for a terrorist to tamper wi~h his luqqage 

undeteeted~ !t'he use of the taq on lugqaqe an4 in 

boardinq passes similarly will warn authorities if 
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. . . 

a passenge~ who.has checked l~qqaqe does not board 

the fliqht • 
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We claim: 

~. In a s?stem for tracking the 

movement of each of a plurality of )>q,ggaqe items 

in a transportation terid.nal, a paqgaqe 

identification taq adapted to ~e placed on each 

baggage iteJa. COJP.prisinq: 

at least one cover strip in tha 

fo!:ll\ of a paper-like ~uJ:>strate; 

. a oar:rier strip havinq an antenna 

coil thereon and t~ansponder means ·at one end of 

said coil for generating a signal having a unique 

code to per.ttdt trackinq said tag on each SClid 

bagqage itelD; and 

means for af~ixing said cover strip 

to said carrier $t.X'ip with ~aid antenna coi1 
• 

interposed tbere~etween • 

• 
2. In a system adco~ainq to claim 1, 

said coil being spirally wound upon said carrier 

strip and ao~posed of an ultra-fine electrically 
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conductive mater~al. 

3. In a system according to claim 1, 

wherein said antenna coil is compri$ed of two ccil 

halves on opposite surfaces of· said carrier stri~, 

first ends of said halves connected. to9ether and 

second ends of said halves beinq connected to said 

transponder, said antenna coil havinq copper 

la•inations on said opposita surfaces etehed into 

sai~ coil hal~es. 

4, l:n a sy.~tem aceo:rdinq to claim 1, 

whsrein said transponder is a CMOS inte~rated 

di~cuit chip powered by current ind~ced in said 

antenna coil and rect1f ied by a Graetz bridqe in 

said chip. 

5. A luqqaqe identification system 

comprisin~ in combination: 

a tirst taq pQrtion .including an 

antenna and transponder means thereon for 

generating a signal ha.vi:nq a unique eod.eJ and 
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a seco~d tag porticn for eaoh 

passenger oontaininq i:ndicia corre1ated with said 

code associated With said first tag portion. 

6. A luqqaqe identification sy~telll 

aecordinq to clai~ s, said first tag portion 

bearinq indioia correspondinq to said indicia on 

said··second ta.g- portion, e.nd wtierei:n said ind.:Lc:La 

is in printed for.m..and said code is correlated 

with the identity and itinerary of eaOh said 

passenger. 

7. A lugqaqe identification system. 

according to claim 5, wherein said, first and 

seeond tag porti"ons are physically aeparable from 

one another. 

8. A lu9q-9e identification system. 

a.ecording to clailn s, wherein a plurality of said 

f i~st and second taq portions a.re provided in 

serial form al'J.d are separable into individual 

taqs, each aaid taq oomprising a pair of said 
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first and second taq portions. 

9. A luqqaqe identification syste:m 

according to olai• 5, whe~ein a boa~ding pass is 

provided f o~ each said passenqer containin~ an 

antenna and t~anspo~der •eans for qenerating a 

~iqnel oorrespandin~ tQ said signal generated by 

said'"fi:rst ta~ .POrtion. 

10. 'l'he lllethod of trackinq luqq~ge at a 

transpo:rtation faaility calp.prisinq: 

atf iXi.nq a first taq portion to 

each artic1e of luqqage of a passenger whe~ein 

said ·first tag portion oantains an antenna and 

transponder for qen~at1nq a continu.ous RF signal 

having a unique code; 

providing eaoh said pasaenqer with • 
a second taq portion containinq indicia corre1ated 

with said code of. said first tag pQ~tion; and 

monitoring e40h said article of 

luqqaqe between departure an4 arrival points DY 

sensi~ said siqnal qenerated at periodic 
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intervals tb.erebetween. 

11. ~he method aooordinq to claim 10 

inc1udin9 th.e step of providinq said £ir$t and 

second taq po~tions in serial cannected fOJ:'l'I and 

separating said first and second tag portions from 

one another when said rirst tag portion is affixed 

to said article of lu.qgaqe. 

12. ~he method aocording to claim 10 

i~c1udinq the step of proYidin~ a boarding pass 

capal:lle of qeneratinq a signal corresponding to 

said signal g~nerated by said fi~st tag portion. 
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