0 4 FEB 2095 ELECTRONI C I DENTI FI CATI ON TAG The present invention relates to
an identification tag, and nore ,particularly to all electronic

identification tag that is very thin and readily used upon | uggage.
| uggage identification systens have suffered fromthe drawbacks

Traditional
in their sinplicity- Printed hang tags require manual

I nher ent
by security personnel, an extremely tine- consum ng process. EJenrpgtpgal

bar code
per sonnel

resul t

of | uggage nbre than once,

r

identification systems require that airport or

handl e the tag or each piece of
bar-coded tag in the appropriate orientation past an optical reader.

It

I nspecti on

security
| uggage in order to pass the

is inpracticable to optically +t scants an r individual

devices for use on luggage have generally suffered fromone or
dr awbacks, nmaEHECTRONTCNEDENTIC I CATgoNC ARl 1

seri ous

The presant invéntiqn relates to an
identification tay, and mnore particularly te an
electronic identification tay that is very thin and
readily used upon luggage.

Traditional luggage identification systems
have suffered from the drawbacks inherent in their
simplicity. Printed hang tags require manual
inspection by security personnel, an extremely timé—
consuming process. Even optical Bar code
identification systems reqﬁire that airport or
security parsonnel handle the tag of each pisce of
luggage in order te pass the bar—coded tag in the
appropriste orientation past an optical reader. As
a result, it is impracticable to opticaliy "scan" an
individual item of luggage mors than once during a
pPassengar's ‘journey.

Transmitter devices for use on luggags
have generally suffered from one or more seriouns

drawbacks, mainly bulkiness and high ' cost.

during a passenger"s Journey. Transmtter

nor e
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item
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04FEB2005 Bul ki ness has been the result of the size of the electronic
conponents of the receiver and, frequently, the need for the transmitter
to be acconpanied by a pel f-contained power source such as a battery.
Additionally, bulky identification devices axe not conducive to dual use,
for instance, the physical conbination of the transmtter “‘tbélf
traditional visual or nore recent electronic optical identificatﬁg%zms

| abels. It heretofore also has been difficult to produce an electronic
identification tag with a small yet functional antenna capable of being
contained within a paper hang tag. ldeally, an electronic identification
tag has a sufficient transm ssion range to permt its signal to be

recei ved an@®yididessedhss olreanditbimarmesulivany Khewns ey ofstiei | i zi ng radio
transm ssion have conparatively abbreviated effective transm ssion
ranges, thuSiSTRMIR nERBRPNERESage”Bl (The r aesieister r caady” near, for

el sctroni o ASRTEIER ok Pagieehs 108 | HaSp A EET atie Poven a

i ncreased T eGRINMBENGBRIEF 2 Akh § oM nkll Bower source such as
a hattery. Additionally, bulky identification
davices are not conducive to dual use, for instance,
the physical combination cf the transmitter with
traditional visual or more recent electronic optical
identification labels. It heretofore alse has hean
diffiecult to produce an electronic identification
tag with a small yet functional antemna capable of
being centained within a paper hang tag.

Idgally, an electronic identificatian tag

has a aufficient transmission range to permit its
gignal to be received and processed from a distance. .
Many known devices utilizing radio transmission have
cnmparatively abbreviated effecfive transmission
rénges; thus requiring manual passage of the
receiver *reader" near, for instance, less than 0,30
meter to the tag. A need remains for an electronic
identification taq'thaﬁ is ine&pénsive, reliable

evan at increased receivar ranges, and is very thin



0 4 FEB 2005 or small in order to be integrated w thin existing
and/or optical tag devices. It is therefore an object of the present

i nvention to provide for a novel

and net hod,

capabl e of generating a signal containing a code unique to eaC@4qﬁ§§

| uggage and passenger associated with, that |uggage which can be sca

vi sual

and i nproved baggage identification tarp
of tracking baggage at transportation facilities which is

e

over a broad range, is inexpensive and can be integrated into existing tag
devices; and is extrenely versatile and co .fornmable far use jr,
conmbi nation wth existing |luggage identification systens to ena
continuous nonitoring of the novenent and transfer of |uggage a
passengers atoxt remsprimt ovdet atd | béi eAteghited weRRHACHSIAA] D
range antenna and transponder for generating a Continuous R siIg

cont ai ni ng a WAkple §RY R optinedd teapaaniicas .can be

association with other indicia an the tag to identify a passeng

| uggage as wel |

invention to provide for ‘a neovel and improved
baggage identification tag and method of tracking
baggage at transportation facilities which is
capable of generating a signal containing a code
unique to each article of luggage and passenger
associated wifh'tﬁéﬁ lﬁggage which can be seanned
over a broad range, is inexpensive and can be
integrated into existing tag devices; and is
extrémely versatile and conformable for use in
combination with Existing' luggage identification
systems' to enable continuous hanitarinq af the
movement and ‘transfer of luggage as well - as
passengers at trahspoitation facilities; and is
characterized  hy a long rdﬁge antenna ahd
transponder for generating a cbntinﬁous RF signal
containing a unique'pre—programmsd code ﬁhichﬂcan be
utilized alone or in aﬁsbciation with other indicia
on the tag to idéntify a passenger's luggage as well

as other pertinent information betwesen differant

bl e
s wel |

y a long

nal

utilized al one or

er's

as ot Hér iferthisiakoresfan mepiont befuebe grisbenent

as
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3 0 4 FED 2000 given departure and arrival poi nts. There has been devised a

baggage I dentification-tag conprising at | east one cover strip in the
formof a paper-like substrate, a carrier strip having an antenna coi

thereon and a transponder at one end of the coil, and neans affixing t he

cover strip to the carrier strip with the -"antenna coil interp

t her ebe-t ween.

The antenna and transponder are capabl e of gener 'ﬁﬁéBdﬂE

si gnal having a unique code which can be correlated with printed

i nformati on or ot her visual

t he passenger

conposed'

of '

and etched to terma pai rpy,.0f ulht rsa E:egglnesgé{, %IX vvosgnd rect%

strands or

hal ves Wi t: are connéec

t ransponder chlﬁ%ﬁﬁ%&&he%aﬂd&@fﬁmjraﬁf IR - bhke SMpstrates to

ano and to 32

form a unltary tag- A

strip in the form of a paper-like substrate, a
carrier strip having an antenna coil thereon and a
transponder at one end of the coil, and means
affixing the cover strip to the carrier strip with
the antenna coll interposed therebetwean. The
antéﬁha'and'tranépdn&er are capahle of generating a
s;gnal having a unlque code which can he correlated
with prlnted 1nformat1nn or other visunal indieia to
identify a ﬁassengér and tha‘paSSEnger's luggage as

well ag other salient informatienfpgrtaiping to the

. paéséhger's ifinerary.

In the preferred form, the apntenna is
cnmpused'df”capﬁér lamina applied £ oppesite sides
of the’ suhstrate and etched to furm a palr of ultra—
fine, splrally wuund rectangular strands or halves
which are ccnnected to one another and to a common
transponder Chlp and sandwlched betWEan 3 pair of
paper-l:,ke substratas to form a unitary tag. A

series of tags may ke constructed in cantinuaus roll

indicia to identify a passenger and the
passenger's luggage as well as other salient information' pertaining to
s.itiner referred form the antenna is
'%jp"ﬁ%? ‘# ﬁ%dﬂf‘p "Loa“t—’g? %JS B&Ssides of the substrate
ul ar

n



series of tags may be constructed in continuous rol
tag consisting of separable tag portions e

ixed to an article of

In the nmethod of the present invention,

04 FEB 2005 form each
ore tag port ,on being at f

| uggage ax another portion issued to the passenger.

| uggage is tracked at 4
ch article of

transportation facility by affixing a first tag portion to ea
#4edEB 2005

a passenger | s |uggage,
indioia correlated with

transponder on the first tag portion is issued to each passenger,
nonitoring the novenent .

i nformati on or ot her

a second tag portion Containing pri
t he uni que code of the
and

of  the .luggage between travel point _
may be simlarly nonitored by issuance of a

Movenment of each passenger
boar di ng pass c%pable of generating a signal corresponding to that of the
first tag porti 6ATRFi gack tagscﬁhgﬁéggﬂ@ a_prior art identification
tag usable in conjunction with an optical §%¥?5§5§€aﬁﬁ§rpﬂrtg@m®,2 s a

perspective vie

el o] \ , i t he t I Tt
pPersiced babagi nBfd; shpwWi o an® articie o??r

lugga i
uggage and another portion issued to the Passenger

I
n the method of the Present invention,

1u i
ggage 1s tracked at z transportation facility by

affixi i i
Xing a first tag Portion to sach article of g

Passangerts 1uggage, 4 sacond tag pertion containing

prigted informatian or other indisia correlated with
the un%que céde ©f the transpender on the first tag
pnrtio# is“isguéd to each rassengaer, ang monitoring
the deemeﬁt‘éf:the luggage between txavel points.
Movement of ‘agen Passenger may he similariy

monlﬁared by issuanca of z boarding pass capébla of

generdting g Signai'carrespondinq”tc'fhat ef the

Lirst tég yortion.

I

Figure 1 is a plap view of a prior art

identification tag usable in conjunction with ap

sptical bar-code scanner;

i ey C L
lqure 23 jig g, Perapective view of g3

sreferre embodin | |
preferred embodiment showing the transmittey




5 0 4 FEB 2005 assenbly nounted upon the bottom of a paper tag strip;
Fiigure 3 is a plan view of the transmtter assenbly of the present

i nvention showing the spiral configuration of the coil antenna; Figure 4
is an expl oded side view of a preferred. enbodinent; Figure 5is a
perspective aide view of a preferred Mbde of manuf acture of a p‘.ﬁyrp@giﬂ}?f of
preferred identification tags; and Figure 6 Jr. a schematic di agram of %
digital processing systemuseable in conjunction wth the identification
card of the present tnvention. Figure 1 is a depiction of a prior art
device 10 for baggage identification and tracking having a paper strip 5.0

to 6.ocmwide and a fraction of a mllinmeter thick. Printed information
conpri ses a@%téh&ff'ﬂéﬁﬂt@&' MR | EhOT BRI 19 I aadabhér Wb the naked
eye, sucks as a flight nunber and destination, as well as bg; codes 14

readabl e gtrip;

Figure 3 is a plan view of the transmitter
assembly of the presént inVEntion showing the spiral
confiquration of the coil antenna;

Flgure 4 is an exploded side view of a
preferred embodiment;

Figure § iz a perspective gide view of a
preferred mode :"of_ manufacture of a plurelity eof
praferred identification tags; and

Figure 6 is a schematic diagram of the
digital precessing system usaéble in conjunction
with the identification <card of the present

”ihVantian. | |

Figure 1 is a depiction of a prier axt
device 10 for baggage identification and tracking
having a paper strip 5.0 te 6.0 cm v:ridé and a
fraction of a millimatar thick. Printed information
comprisaes both ordinary printed information 12
readable with the naked eye, such as a2 flight number
amnd destination, as welll as bar codes 14 readable

with known eptical scanners. The strip 10 has a




wi th known optical scanners. The. strip 10 has a 6 0 4 FEB 2005

sel f-adhesive portion to allowthe strip 10 to be wapped around the
handl e of an item of |uggage and adhered to itself for a schedul ed
journey,. F4. re 2 shows the identification tag 20 of the invention

i ncluding at | east one paper layer 30 to which is affixed, as with a
permanent adhesive., an RF transnmitter assenbly 40. The transiijFep 005
assenbly 40 is sufficiently thin and flexible to be affixed to or wwthin a
conventional paper tag simlar to the tags 10, and a single tag 20 nmay
bear a dual identification system i.e. the bar codes 14 as well|l as the RF
transmtter assenbly 40. The identification tag -20 also includes, if
desired, a self-adhesive strip 22, whereby the entire tag 20 nay be | oosed
through the haf@lE¥hesive cherblonuggagdlaahdohee t athdy 1O td slebf.

20701 “the | nvertTARESE AXANTR: Fi RARAIR Ao %57 AHGR 9 OHITHGS Gandhe
adhered to jtself for a scheduled journey.

- Figure 2 shows the identification tag 20
of the inventien including at least one paper
1afer 30 to which is affixed, as with a permanent
adhesive, an RF transmitter assembly 40. The
transmitter assembly 40 is sufficiently thin and
flexible to be affixed to or within a conventional
paper’ tag‘s:'u'nilar to the tags 10, and a single
tag 20 may bear a dual identification system, i.e.
the bar codes 14 as well as the RF transmitter
asgembly 40, The identification tag 20 alse
ineludes, if desired, a self-adhasive strip 22,
wvhereby the eéntire tag 20 may be labﬁé&iéﬂféﬁqh the
handle of an item of luggage, arnd attached to
itself.

Figures 3 and 4 show the main components
of the RF transmittar asgembly 40 of the invention.
A principal' advantage of the invention is the
prévision of an ultia-thin antenna 44 that

nevertheless-hasisufficient losped length whereby a

-7



provision of an ultra-thin antenna 44 that neverthel ess has sufficient

| ooped |l ength whereby a 7 0 4 F ES 2005 working current may be induced
therein to power the transmtter, even when the assenbly 40 is up to 1.60
m fromthe induction antenna. The preferred transmtter assenbly 40

I ncludes an insulative carrier board 42, an antenna 44 conprising two
spirally | ooped portions 45, 451 disposed on either side of fjigreaum er
~board 42, and an integrated circuit transponder chip 48- The transponder
chip 48 is connected in series circuit with the antenna 44, so that
current induced in antenna 44 powers the chip 48,- . The' carrier board 42
conprises an extrenely thin sheet of glass fiber epoxy material. Due in
part to its thi¥oeskng (ETary ity Readndirad theasidirerko patvdt ehdl e and of
sufficient strength to be essentially unbreakable.. The carrier board 42
acts as an i nsuFoRBFRIETREr | eYeT, Whencthea 2ssaphbnak® b5 WP Wonducti ve

el.ectronic eI_enP.néé ﬁf fr%ge'ti%seinzpc{gct4iodn antenna. The preferrad
tranemitter assembly 45 ineludas an insulative
carrier haard- 42, an antenné .447“¢bmpfising two
splrally leooped portions 45, 45' disposed on either
side of the carrier board 42, and an integrated
gircuit transponder chip 48. The transponder
chip~48 'is connectad in series?éircuit with the
antenna 44, po that curremt induced in antenna 44
pawaré’the'chib.és;ﬁ" | |
‘The carrier " board 42 . comprises an
extremely tﬁiﬁ sheet of glass fiber eﬁoxy material.
Dﬁe'iﬁ part to its tﬁinﬁess, the carrier board 42 is
.'res'ilient. and flexible and af sufficient strength to
 be essentially unbreakable. The carrier board 42
acts as a.n "ihéulaﬁér as well as a _strucﬁural
hackboard for the ¢onductive elecﬁrﬁﬁiﬁ‘@laments of
the assembly 20, |
. The preferred transmitter assembly 40
features an Qaﬁténhé." r.'.c:i.l' 44 éomptiéiziq' two gpirally

- 'wound®  halves, 'ﬁlthaugh in scme applications a

8




The preferred transmtter assenbly 40 features an antenna coil 44

conprising two spirally "wound" hal ves, although in sone applications a 0
4 .FEB 2005 single spiral loop may suffice. Figure 3 shows one half 45 of
the antenna 44 of the invention. The other half 451 of the antenna is

substantially the

carrier board 42. For clarity, Figure 3 exaggerates

sanme, and is provided on the opposite side of the
arid tremendbM$EP 2000

enl arges the physical pattern defined by the antenna 44. As illustrated, a
hal f 45 of the coil antenna 44 shows approximately twelve rectangular,

spiral

revolutions. Wthin the innernost revol ution, the conductive el enent

of the antenna coil 44 pierces and passes through the insulative carrier.
42 at point 49, 55EkhaAPIERGh Yo MY AL insr t Figne A 1Showe tdmecent er  of

t he
t he.

carrier baqar

edge of t

ds ip a rectan

L e an0 ik S b lefinh c St e chnvantign.s ke

are conduct i vel g capriggd 9,40 bhewher glgals.of I e transnonder da,

per manent |

4

y adhefFed to one’side”o

hé™ca
same, and is provided on the opposite side of the

carrier beard 42, For clarity, Figure 3 exaggerates
and tremendously enlarges the physical pattern
defined by the antenna 44. as illustrated, a
half"@S of the ogil anternna 44 shows approximately
twelve rectangular, spiral revolutions. Within the
innermost revolutieon, the conductive element of the
antenna coil 44 pierces and passes through the
insulative cartier 42 at point 43, mo that each
half 45, 45! starts generally in the center of the
carrier board 42 and winds in a rectangular spiral
oubtwardly tﬂwé.rd the adge of the carrier beoard 42.
The #wo ends 50, 351 of the singlé"éoil are
candﬁdtiVélY'-adnhectéd to the tarming}ay &f the
trensponder A8, "'wﬁi't_:h is permananﬁly adhered to one
side of the da;fief"kb%ﬁd 42. As shown in Figure 4,
one. emi’EO 6f aﬁe: h&if 45 of thé antenna ceil is on
the same siﬁé of the carrier haafdié?lfur connection

directly to the transponder chip 48, while the other

-9

iral outwardly toward

ngl e coil
VWhich is
in figure



one end 50 of one half 45 of the antenna coil is on the sane side of the
carrier board 42 for connection directly to the transponder chip 48 while
the O her 9 04 FE B 2005 end 51 pierces the carrier board at a point 52
near the transponder chip 4a to be connected thereto. Preferably,. each
hal f 45, 45' of the coil antenna 44 conprises far in excess of, the 12
revol utions shown in Figure 3. The preferred transmtter asse&hi?E@Qmmas
an antenna coin 44 having approximately 400 revolutions, with each half"
45, 45' of the antenna coil 44 having about 200 revolutions. Each
revolution is separated from its adjacent revolutions by an insulating

di stance of approximately' 50 pm so that the antenna conductor el enent
and its adj acewt SinpakrtezethpactrrNeLUPYagBOHE 8 $8intokal gkal space
upon the carrier board 42. Each revolution in the spiral thus consunes
about 0.20 mbher TranspandegnFhiipané doode Eo@thoonesf Hhmizwind. | engt h upon
the carrier board 42. Individual revolutions of the antenna coil 44 thug

are not visible to theFkgfegably, each half 45, 45' of the ecoil
antenna 44 comprises far in excess of the 12

revolutions shown in Figure 3. The praferred

£

transmitter assembly 40 has an antenna ooil 44
having approximately 400 revolutions, with each
half" 45, 45' of the antenna coil 44 having abeut
200 revolutions. Eadh'rEVolution'iﬁ separated from
R itz adjacent revolutians.by an insulating distance
of approximately 50 pm, s$o¢ +that the antenna
conductor element and its adjacent insulative space
occupy about 0.10 wn of latersl space upon the
.carfier board 42. Bach revolution in the spiral
thus congumes abauf 0.20 mm of lateral length and
about 0.20 mm of lateral length upon the carrier
board 42. Individual revolutions of the
antenna cail 44 thUE are not visible to the naked
aye, but ean be' viewe& only 'with optical.
magnifieation. Each half 45, 45' of ‘the antenna
coil 44 CGmpriéeslapproéimately ﬁﬁ linear meters of

condustor. ~ Advantageously, the approximately 200

ie




eye, but can be viewed only with optical magnification. Each half 45, 451
of the antenna coil 44 conprises approximately 30 linear neters of
conductor. Ad,% ftnt&C-the approximately 200 10 0 4 FEB 2005 revol uti ons
are spirally "wound" within a rectangle of only approximtely 50 nmm by
approximately 80 mm and thus confortably fit upon a flexible carrier
board 42 of only approximately 54 nm by approximately 86 sufficiently
small to be incorporated within the size of a tag strip 10 80 é§2®%y in
use. Yet, because of the nunmerous total revolutions (about Q u% t ot al
| ength . (about 60 neters) of conductor conprising the conplete coi

antenna 44, the- - ;transmt-ter assenbl y 40" can be actuated by induction
"reader"/receiver vi ces, and effii ;{ ¥ % ans a si gnal over usef ul
di st ances. Thgeﬁé’éf& 1PBE &R uFPFREtide  ¥Pradd ¥ ?:Bnaufte Fabfdfent in the

antenna 44 preg yuges EBﬁroHEﬁa%l?rQb”ﬁﬁyhfogﬁﬁi-oié’ﬂgteiyt Bg gRnufacture of
and thus ﬁqubrfably £it upon a flexibles carrier
koard 42 of only approximataly 54 mm by
5 approxXimately &6 mm, Sufflclently small to be
incderporated within the sizé of a tag strip 10
currently in use. Yet, because of the numerous
total revelutions (about 400) and total length
{about 60 meters} ‘of conducktor dJomprising the
Y cemplete - coil ' antemna 44, the " -tramsmitter
assembly 40" can ke actuated By - induction
"reader! /receiver devices, and effectively transmit
a signal over useful distances. =
| ‘The neéd‘ for an ultra~fine strand of
conductor element in the antenna 44 precludes the
use of ordinary copper wire in the manufacture of
the transmitter assembly 40. Rakher, each of the
halves 45, 451 is mamufactured fifé%ﬁby'adﬁéring a
thinﬁf1EEs'£han 6.05 ﬁm)'éappar 1aﬁinatian wpon
o either glde of the carrier baéfﬁ. 42. A glass
stencil of the desired sﬁir&l-—waund pattern for each

half 45, 45' is produced using known technigues.

*L



the transmtter, assenbly 40. Ether, 'each 'of the halves 45, 45" is
manuf actured first by adhering a thin (less than 0.05 nmm) copper '

| am nati on upon either side of the carrier board 42. A glass stencil of
the desired spiral wound pattern for each half 45, 4SS is produc GEBnEos
known t echni quese DS H20RRS chalLRat | on.each side.of the carrier
42 is then el egtroﬁ%y%ﬁchedggcg!gr %‘lhﬁg %’g&ﬁnggm@g aninated #¢pe FR 40
processes. Si npfy td@gcrebectronbdar ¥ het&heRCidacdPeing PidA! yauRpuUNd
antenna half 45, 45 can either side of the carrier board 42 1s created
by the passageldFiRaL8ApEYEE EBntfopredesseshot itimiply Mekqrd weed | aser

beam Which b " ett(H]EeS" tt he .Q.r evi ously deposited copper lamnation to
burn the spiral patterh i ALEHe rcofBER ~FRAFRALY 0rWoendr cantieenie

neul i ve spaseboiaan i ey P, Tl e copper
conductive stridcrafed Siynghichpacoapleeiof ARNRRAR &0 dorftdro M dd, t he
descri bed ant exf‘ék%‘aéféa{{? manipulated laser beam i
r Which beamn
'"etchies" the previously daposited copper lamination
to burn the spiral pattern inte the cepper
lamination to create the ihsulative space between
adjacent revolutions. The "unburned" copper remains
intact upon the carrier board 42 to define the
ultra-fine conductive strand comprising the complete
antenna cqil 44,

With the described antenna a4, Vthe
identification tag 20 overcomes the shortcomings in
the prior art by being small and thin, obviating the
nhead for a battery to power the transponder chip 4e,
and yet having an adequate transmitting/receiving
distance. A rectanguler, rather thap circular,

spirally wound antenna eoil of at least 4opg¢

revolutions is desirable +o meet transmission

1z



I dentification tag 20 overcones the shortcomngs in the prior art by being
smal | and thin, obviating the need for a battery to power the transponder
chip 48, and yet having an adequate transmtting/receiving distance- A

rectangul ar, rather than circular, spirally wound antenna coil of at |east
400 revolutions is desirable to neet transm ssion FEB 2905 12 0 4 FEB 2005

Performance specifications, and yet the antenna of tag 20 fits within
conventional ly sized prior art identification tags 10. The ant B&rfkER ails

44, having a total length of about Go neters spirally wound through about
400 total revolutions, is sufficiently sensitive to induce a current to
power the transponder 48 even when the inductive field is generated by
standard reader/scanner antenna up to a neter away- The adequately powered

transponder 4S in turn is able to transmt an RF signal reliably

detectable fromthe sane distance,. Wrking identification tags 26
e at 173 kHz, with

according to the Pp&&eb&ﬂ@ndﬂﬂgﬂﬁdﬂ%ﬂbéﬁfé%%J‘éﬂé’}@?réﬁe antenna of
tag 20 fits within conventionally sized prior art
identification tags 10. The antenna coil 44, having
a total length of about sa meters =pirally wound
through about 400 total revolutions, is sufficiently
sensitive to induce a current to power +he
transponder 48 even when +he inductive field is
generated by standard reader/scanner zantenna up to
a meter away. The_édequately pawered:transponder 43
in turn is able to transmit an RF signal reliably
detectable frem +the samze distance. Working
identification tags 20¢ according to “the preferred
embodiment effectively operate at 173 kHz, with
approximately 9.0 mH of inductance and capacitance
equaling approximately:loo.ﬂo pF.

After the spifal "loops" have been etched
into the copper sheet to define sach halr 45, a5 §f
the antenna coil 44, the transponder chip 48 is
perm?nently aifixed, using standardg chip-on~hoard
mounting technicques, to the carrier board 42, as
shown in Figqures 3 énd 4, and provided with
electrical contact with the outer ends 50, 51 of the

13



approximately 9.0 W of inductance-arid capacitance equaling approximtely
100. Do pF. After the spiral, "loops!, have been etched into the copper
sheet to define each half 45, 459 of the antenna coil 44, the transponder
chip 48 is Permanently affixed, using standard chip-on-board nounting
techniques, to the carrier board 42, as shown in figures 3 and 4, and
provided with electrical contact with the outer ends 50r 51 of tﬁg,gggqmﬁ
F E B 2005 antenna Coil 44. The transponder chip 48 is a known read-- only
devi ce, such as chip Mddel Nunmber 134001 available from EM

M croel ectronic--Mario, SA, of Marin, Switzerland. The transponder chip 48
is a CMOS integrated circuit powered by current induced in an external
coil, in the present invention the antenna coil 44, when the coil is
placed in a nagne-9¥ $OFhef4nduced current is AC, but is rectified

by a Graetz bridge wthin theﬂ'}é W&gé}g&gde§héﬂié848 is a known read-

only device, such as chip Madsl Number H4001
available from EM Microelectranic-Marin, Sa, of
Marin, Switzerland. The transponder chip 48 is a
CMOE integrated circuit powered by current induced
in an exterpal coil, in the present invention the
antenna coil 44, when the coil ’:i.s placed in a
magnetic field. The induced current is AC, but is
rectified by a Graetz bridge within the transponder
chip 48.

The transpongder chip 48 has at leaskt a 32
bit, and preferably a 64 bit, hexadecimal form
memory array, which is laser- froé‘ramnable. The
preferred chip 48 has a wide dynainic range due to an
cn—chip buffer capacitance and awxrrrcltage limiter,
and alsc features a full wave rectifier. The
chip 48 gets its clock from the same field as that
which powers the chip, via one of the coil terminals
en the chip. The other ternminal is affected by a
mgdulatcr,_turning on anﬁ off the modulation current

in order to transmit the 32 or &4 bits of wunigue

14



. The transponder chip 48 has at least a 32 bit, and preferably a 64 bit,
hexadecimal form nenory array, which is |aser progranmable. The preferred
chip 48 has a wi de dynam c range due to an on-chip buffer capacitance and
a voltage limter, and also features a full wave rectifier. The chip 48
gets its clock fromthe sane field as that which powers the chip, via one:
or the coil termnals on the chip. The other termnal is affected by a
nodul at or, turning on and off the nodulation current in order to transmt
the 32 or 64 bits of unique 14 04 FEB 2005 information contai ned 4 i EBhzs8
factory pre-programmed nenory array. The |aser programm ng of -the chip 48
Is perforned at the factory by laser fusing of polysilicon links in order

Brhen ® A i ey e R dlodipbrdnatigily.
bit. The data bi tpefidyy Corpey. sutde aiar afrcyrHimitey RRS Sengeshiadegnunber,
which is then directly associated with a passenger's identity and
itinerary. The prifemanfaungs 48thdthe 5octody by laser fusing of
pelysilicaon links in order to store 2 unique cade on
each chip. The serial output data string contains
~a 9 bits header, 40 bits of data, 14 parity bits,
and one stop kit. The data bits may convey such
data-as a unique passenger code number, which is
then directly assoclated with a passenger's identity
in and itimerary. The préferred chip 48 has 3 50,000
baud reading akt 3 MHZ freguency, and alternative
acceptable and available 32-bit chips may transmit
data according to the RS 232 standard, at a 9600
‘baudrate 'at 125 kHz (the preferred freguency of
major interpational airlines).

Once the fransponder chip 48 has been
secured to a side cff the carrier board 42, the
entire transmitter assembly 40 preferably is
enveloped between twe layers of paper 30, 32 which
gserve not only to protect the transmitter

assembly 40, but also to carry conventional printed

data such as bar codes 14 and adhesive 22 as

is




baud reading at 3 MHZ frequency, and alternative acceptable and avail able
32-bit chips may transmit data according to the RS 232 standard, at a 9600
baudrate *at 12-5 kHz (the- preferred frequency of nmmjor international
airlines). Once the transponder chip 48 has been secured to a side of the
carrier board 42, the entire. transmtter assenbly 40 preferably is

envel oped between two | ayers of paper 30, 32 which serve not only to
protect the transmit-ter assenbly 40, but also to carry conven@igngyﬁm&~ R
printed data Such as bar codes 14 and adhesive 22 as 15 explainé . The:
transmtter assenbly 40 may be contained within a paper tag 20 bearing the
printed information manifested on known identification tags 10. Airline
personnel need only handle and attach a single inventive identification
tag 20 to eacé=bilainsf.| ugFhge, transmitieci ngssembind 4®stmy Ber haps nore

i nportantly, the jnventive t 20 ermits the RP transmtter
i (rzlrgnt ifi ca%/i on°?a al‘?%'%%ﬁkbﬁg 3 d?’atger E2 AL PTG PRBUPTAPERS i cal | y

al tering existifgeialgBibhi CALRRIRUCESANEnown identificatien

: tags 10. Airline personnel need only handle and

attach a single inventive ldentificatiom tag 20 te

each item of luggage, thus reducing time and costs.

Perhaps more importantly, the inventive tag 20

permits the RF transm;tter identification tag

technology to be "phased in" wi'i:hout dramatically

altering existing identification devices and

systens. Currently uséd optical scannex

infrastructure and methods may continue teo be used

by airport personnel, alongside and concurrently

‘with the présent invention. - Indeed, the inventiwve

tag 20 will be visually distinguishable from *the

currently used tags 10 only upon close inspection or
dismantling. )

Figure 5 illusfrates that the preferred

mode of manufacture of the inventicon is in series,

S so that numercus identification tags 20 are produced

in bulk. An extended sﬁrip of very rflexible glass

fiber epoxy carrier beayxd 42 bears zlong its length
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systens. Currently used optical scanner infrastructure and methods may
continue to be used by airport personnel, alongside and concurrently wth
the present invention- Indeed, the inventive tag 20 will be visually

di stingui shable fromthe currently used tags |10 only upon close inspection
or dismantling. Figure 5 illustrates that the preferred node of

manuf acture of the invention is in series, so that nunmerous identification
tags 20 are produced in bulk. An extended strip of very flexiblg glE%SZQfJ%

fi ber epoxy carrier board 42 bears along its length 16 0 4 FEB 20% a
serial plurality of |aser-etched copper coil antennae 44, 44' |, 44' | to
each which antenna 44 a correspondi ng transponder chip 48, 48, 48 (pm
MW th its unique data. string) has been

Programmed at the factor ! '
conducti vel y connect®d.® 1 cRlurelifaar ef42lasethehckeal | edpphet wegsy t Wo

canesives. "The csul TT00 TR et $1 TCRAT RS e e e e
rolled up in a corresponding transponder chip 48, 48', 48°' (pre-
- bProgrammed at the factory with its unique data.
string) has been conductively connected. The
carrier board 42 im then "ralled" between two rolls
of paper strip 130, 32, which are adhered together
with- known adhesives. The resulting three-ply
identification tay strip may then be relled uﬁ in a
single roll 35 for transportation and use. At the
airport termimal, +the roll 35 ﬁay be fed through
Frinters (not shown} in order to Print thereon a bar
cade 14 and other data corresponding to each
transmitter assemhly 40. |

I, Because the device can be mass-produced
using few and comparatively inexpénéive parts, it is
possible to manufacture an identification tag 20 at
a price that permits the tag to be truly ;isposable.
At the end of g journey, the passenger may simply
remove ané discard the ideptification tag 20, as

presently is done with prior art tags 10.

Another advantage @ is that the
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single roll 35 for transportation and use. At the airport termnal, the
roll 35 may be fed through printers (not shown) in order to print thereon
a bar code 14 and other data corresponding to each transnmitter assenbly
40. Because the device can be mass-produced wusing few and conparatively

I nexpensive parts, it is possible to manufacture an identification tag 20
at f a price that pernmits the tag to be truly disposable. Af} FEB .&;of a
journey, the passenger may sinply renove and discard the identification
tag 20, as presently is done Wth prior art tags 10. Another advantage is
that the 17 W4 FEB 2005 identification tag 20 may be run through standard
braced printers wthout damaging the printer head or substantially
affecting printing quality. The conpleted tag 20 is only approxi nmately
0.20 mmthick and can be run through a printer and inprinted wwth all the

~visual and baideads rddiatiRreSRRy | Yo USSY 28 i Ofndddgh ageakBarihi |l e yet
I ncorporating the RF

braced printers without damaging the printer head or
substantially affecting printing gquality. The
completed tag 20 is only approximately 0.20 mm thick

and can be run through a printer and imprinted with

all the wvisyal and bar~code data presently used on

prior art tags 10, while yet incorporating the RF
fransmitter technelogy.

“ Figure 6 schematically shows a system feor
processing the data carried by a particular tag 20.
The'aigital data processing is performed in a high-
speed central processing computer unit (CPU}. The
CPU is in signal communication with the initial
scanner, and one or morse remote scanners. ‘The data
retrieved by the initial and remote scanners is
processed by The CPU, and displayed, as desired, by
a video mopitor. Alseo, an audio alarm may be
provided so that when particular pre-programmsd
conditions occur, e.g., a particular item of luggage
takes an unacceptahly-lcng pericd of time to move
from one remote scanner to ancther, the audic alarm

will alert terminal personnel.

is




transmtter technology. Figure 6 schematically shows
processing the data carried by a particular tag 20.

a system for
The digital data

processing is perforned in a high- speed central processing conputer unit
(CPU). The CPU is in signal conmunication with the initial scanner, and
one or nore renote scanners. The data retrieved by the initial and renote

scanners is processed by the CPU, and displ ayed, as

desired, by a video

monitor. Al so, an audio alarm may be provi ded so that when part#&guiEs 205

pr e- pr ogr amred

an unacceptably long period of tinme to Mve

conditions occur, e.g., a particular itemof |uggage takes

fromone renote scanner to

another, the audio alarm wll alert term nal personnel. 18 0 4 FEB 2045
The scanners include two functional conponents, a magnetic field

generator, and an RF receiver. An RF reader/scanner device that may

t eT¥El e icnal

satisfactorily be used w the_ inventive, idegg'fication tag 20 i s Mode

No. PRX-20 manufactured gﬁﬁaavﬁf?%ﬁfﬁsfréﬁFéﬁ

components, a magnetic field generator, and an RF
receiver, An RF reader/scanner d&evice that may
satisfactorily be wused with the inventive
identificatien tag 20 is Model No. PRX-20
mamufactured and available from Deister Electronics,
of Hanover, Germany. Each scanner, the initial as
well” as the remote ones, gensrates an xﬁagnetic
field. When the identification tag 20 cnters the
field, a currént is induced in the anienna 44, which
current powers the transpander éhip 48. The
transponder chip 48 immediately transmits its small
data string, which is received by the scanner. The
scanner then +transmits the data to the CPU for
processing and storage.

Fach of the scanner stations, including
the initial scanner station, preferably is equipped
to receive both the RF transmission from the
transmitter assembly 40, and to read the optical bar
cade printed on the éaper layer 30 *to which the

transmitter assembly 40 is affixed. In the case of

the dinitial scanner, the "reading"™ of the &E¥
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of Hanaver, Germany. Each scanner, the initial as well-- as the renote
field. When the identification tag 20 enters

ones, generates an magnetic
field, a current is induced in the antenna 44, which current powers

t he
the transponder chip 48- The transponder chip 48 imediately transmts its
smal|l data string, which is received by the scanner- The scanner then
processi ng and storage. Each of the

transmts the data to the CPU for
the initial scanner station, prefeﬂqbrygbm5

scanner stations, including
to receive both the RP transmi ssion fromthe transmtter

assenbly 40, and to read the optical tsar code printed on the paper |ayer
30 to which the transmtter assenbly 40 is affixed- In the case of the
initial scanner, the "reading" of the RF 19 0 4 FEB 2005 transm tter can

actually take place during the act of printing the visual matter on the
tag 20, since therd¥sheeLbyeisinSLaPY ma §ge, integrated with the
printer. Thu, when a passenger presen?ilﬁe¥ Bf Place during the act
°f Printing the visual matter on the tayg 20, since

!

equi pped

the RF receiver/scanner may be integrated with the
Printer.

Thus, when g Passenger presents herself
for check-in, an identificatjion tag 20 according te
the inventien jisg situated on the input side of a
standard airport 1D tag printer. Thé airport
Personnel gbtain ldentification coenfirmation fron
the Passenger, which informati&n is“input ints the
CPU and correlated with the passenger?s itinerary
information. The CPU can then instruct t+he Printer
te generate a Printed identification tag 20 bearing
the appropriate conventional bar codes 14, ete,
simultaneously, at the time of printing, the initial
Scanner induces a current in the <transmitter
assembly 40 within the Partieunlar identification
tag 20 and the transponder chip 48 tr;nsmits its
unigue number code te the initial reader for input
inte the cru and correlation with the passenger's
identification angd itiherary. The identification

tag.za is removed frem the printer, and placed upen
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for check-in, an identification tag 20 according-to the invention is
situated an the input side of a standard airport IDtag printer. The

ai rport personnel obtain identification confirmation from the passenger,
which information. is input into the CPU and correlated with the
passenger's itinerary information- The CPU can then instruct the printer
to generate a printed identification tag 20 bearing the appropriate
conventional bar codes 14, etc. Sinmultaneously, at the tinme of rintin%
the initial scanner induces a current in the transnmitter asser ?Eﬁbﬂ
within the particular identification tag 20 and the transponder chip 48
transmts its unique nunber code to the initial reader for input into the
CPU and correlation with the passenger's identification and itinerary. The
identification tag 20 is renoved fromthe printer, and placed upon 20 .n4

FEB 2005 the pdsisengassengéehsoitbiiggigQuygaae ke mdhasd VEanes{ip 22 or

the like. If desired, a paper "boarding pass" may simlarly be generated,

its unique trarspEhdE PasbengékeeoddEndmbired nputpapen Thearding
pass" may similarly be generated, its unigue
transponder passehger code number input into *the
CPU, and the "pass" delivered to the passenger.

The passenger and her luggage then proceed

towvard loading gates, ete. according to conventiom.
However, at designated locations along the luggage
and passenger "strgams", one or more remote scanners
as shown in Figure 6 are poised to resceive signals
from the identification tag 20. Typical locations
for remote scanners might be alony luggage conveyor
‘belts, at passenger security check points, and the
like. Each time the passenger's "boarding pass”, or
her identification tag 20 on her luggage, passes
within approximately one meter of a remote scanner,
the transponder chip 48 therein is activ?ted by the
current induced in the antepna 44 by the magnetic
field generated hy the remote seanner. The chip 48
transmits its unique identifying signal to the

remote scanner, and the signal is then transmitted

on to the CPU for further processing.
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CPU, and the "pass" delivered to the passenger. The passenger and her

| uggage then proceed toward |oading gates, etc. according to convention.
However, at designated |ocations along the |uggage and passenger
"streans", one or nore renote scanners as shown in Figure 6 are poised to
receive signals fromthe identification tag 20. Typical |ocations for

renote scanners night be al ong |uggage conveyor Dbelts, at passenger
Each tine the passenger's ' boarding

security check points, and the IiKke.
pass”, or her identification tag 20 on her |uggage, passes with B 2005
t he transponder Chlé %

approximately one neter of a renmake scanner,
therein is activated by the current induced in the antenna 44 by the

magnetic field generated by the renote scanner. The chip 48 transmits its
uni que identifying signal to the renote scanner, and the signal is then

transmitted on to the CPUTFGrQHch@Y ﬁﬁoaammrqmméﬂ.&o4ﬂ%%%&@95 The CPU
rforn1a varlety Of eval uations and conpari sons on

~may' be progra
recelcugg% R Ry s COMPRTIFE 0P okbe data

t he data
recelved from the remote scanners. The opaerator of
the system can, for eXample, defime individual
logical units in the passenger or luggage strean,
and relate unigque physical unit identities to the
legical units. The operator is able teo specify
whicH rxemote scanner stations are to serve as
control stations for particular time conditions in
the system, if desirad, to adjust the system for
interruptions or operating anomalies. Mest
importantly, perhaps, the CPU nay be Programmed to
parform predefined actions based on events that have
cccurred in the system. For example, if a
particular identiﬁicat:'i.on tag 20 passes by a remete
scanner associalied with an airline for which the
corresponding luggage owner does not have a tiecket,
the CPU can gend a visual cue to the video meonitor,
or send an audio alarm, to warn that the luggags has
been misdizected and must be retrieved. Similarly,
2s an identification tag 20 passeg by a first remote

scanner, it sends its signal to the CPU which
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t he .system can, for exanple, define individual 1logical units in the
passenger or |luggage Stream and rel ate uni que physical unit identities to
the logical units. The operator is able to specify which renote scanner
stations are to serve as control stations for particular tinme conditions
in the system if desired, to - adjust- -the systemfor interruptions or
operating anonalies. Mdst inportantly, perhaps, the CPU may be programmed
to perform predefined actions based on events that have occurfigdfFER %lve
System For exanple, if a particular identification tag 20 passes by a
renote scanner associated wth an airline for which -the corresponding

| uggage owner does not have a ticket, the CPU can send a visual cue to the

vi deo monitor, reec§RDSeaNadyidi gyl rRet he,.Luyggage has been
m sdirected and Uus?ﬂbe retringa.ﬁﬁéﬂﬁéﬁkﬁﬁ Bgsgg% % &h ﬁ?ﬂg "8n tag 20
passes by a firBieFenm®e legaager ati triRandbokdsishgnal #i0s t BagGRY Wi ch 22
04 FEB 20 recognjzes and_|ogs the arrival of the corresponding piece of

| uggage at that “FbEaT ont T n-ide FaRRyakRentification tag takes more

than a pre-designated amocunt of time to reach the
next remocte scanhing station, the CPU recognizes the
delay and identifies the tardy or missing luggage by
passenger name, airline, flight number, etc., in
orde¥ that remedial action can be taken.

Accordingly, the invention forms an
integral component of a complete ' system for
identifying and tracking luggage. The tag 20,
carrying a tunique npumber, is assigned teo =
passenger's article of luggage at the time of check-
in, permitting the luggage te be tracked from check-
in through to leading. Opticonally, a second tag 20,
in the form of a “"boarding pass", is assigned
directly +to the passenger, | permitting  the
passenger's progress te the aircraft alse to be
tracked electronically.

The current check-in routine at airports
around the world is essentially unaffected by the

use of the tay 20. The passenger, having made a
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stream I|f that saws identification tag takes nore
anount -of tinme. to reach the next renpbte scanning station, the CPU
delay and identifies the tardy or m ssing |uggage by
airline, flight nunber, etc., in order that renedial

recogni zes the
passenger nane

action can be taken. Accordingly, the invention fornms an integral
conplete ' systemfor identifying and tracking |uggage. The

conponent of a

-Lag 20, carrying a uni que nunber,

than a pre-designated

is assigned to a passenger's article

of luggage at the time of check- in, permtting the |uggage to %f tracked
A

from check- in
formof a "boa
permtting the
el ectronically
Is essentially
made a 23 8 4

t hrough to loading. optionally, a second tag 20,
rding pass", |Is assigned directly to the passenger,

it EBh 2805

passenger's progress to the aircraft also to be tracked
. The current check-in routine at airports around the world

ﬁéﬁigégggg) by_the use of the tag,620. The passenger,
Toher VAT 1ERS At iWRe sermAsaderttd ngabtedro ain a

ticket, hoarding pass, and/or gate assignment. At
that time, <the passenger's verifiedg identity,
address and ditinerary are entered into system
computers, or cvonfirmed if already resident in the
databace.

When luggage is inadvertently reoutad
toward the wrong airplans, tl-;,e' tag 20 will e
scanned by a receiver rsader in the wrong airplane's
luggage stream, and the mismatch between the tag and

the passenger's itinerary is recognized by +the

computer, Airline persomnmel are immediately

alerted, and baggage handlers notified to re-direct

the luggage to the oorrect fliqht, or at least to

"pull® the luggage from the wrong flight.

Luggage loés prevention is further
snhanced if the “boarding pags" identification tag
is employed ta traeck the passenger's location. ‘The
cocperative use of a luggage tag and a boarding pass
permits the data processor to alert airline
personnel in the event an item of luggage 1is

separated from jts owner. A reader receiver at or

24
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ticket, boarding pass, and/or qate assignment. Xt~ that tinme, the
passenger's verified identity, address and itinerary are entered into
system conputers, or confirmed it already resident in the database, Wen
-luggage is inadvertently routed toward the wong airplane, the' tag 20
will be scanned by a receiver reader in the -wong airplane's |uggage
stream and the m smatch between the tag and the passenger's itinerary is
recogni zed by the- conmputer. Airline personnel are imediately - al erted,
and baggage handlers notified to re-direct the luggage to the correct
flight, or at least to "pull" the luggage fromthe wong fligh, rFrogpge
| oss prevention is further enhanced if the "boardi ng pass" identification
tag is enployed to track the passenger's |location. The cooperative use of
a luggage tag and a boarding pass permts the data processor to alert
airline personnel in the event an itemof |luggage is separated fromits
owner. A reader receiver at or 24 0 4 FE B 2005

near the aircraft will register the loading of a
passenger's suitcase, In the event the passenger
does not alsoc present his boarding pass to be
scanned at the scheduled moment of bhoarding, the
data processing system recognizes the presende of
the "orphan" luggage already aboard the plane. Any
luggage owned by a passeénger not aboard the airplane
may then be retrieved and immediately zreturned to
the tardy pagsenger, or otherwise held for
processing.

The " invention also provides a powerful
deterrent to terverist activity at passenger
terminals by making it possible to monitor passenger
and/or luggage movement throush the terminal. For
example, if a particular passenger or his luggage
takes an unusually long time to pass between two
designated receiver reader ztations iﬁ an alrport,
the data processing system alerts terminal personnal
of the discrepancy, making it considerably harder
for a terrorist to tamper with his luggage
undetected, The use Qf the tag on luggage and in

boarding passes similerly will warn authorities if
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near the aircraft will register the |oading of a passenger's suitcase. In
t he 'event the passenger does not al so present his boarding pass to be
scanned at the schedul ed nonent of boarding, the data processing system
recogni zes the presence of the ''orphan” |uggage al ready aboard the plane.
Any | uggage owned by a passenger not aboard the airplane nmay then be
retrieved and imedi ately returned to the tardy passenger, or otherw se
hel d for processing. The' invention also provides a powerful deterrent to
terrorist activity at passenger termnals by making it possible to nonitor
passenger and/or |uggage novenent through the term nal. For é&aﬁﬁﬁém%'f a
particul ar passenger or his |luggage takes an unusually long tinme to pass
bet ween two desi gnated receiver reader stations in an airport, the data
processing systemalerts term nal personnel of the discrepancy, making it
considerably harder for a terrorist to tanmper with, his |uggage

undet ected, The use of the tag on luggage and in boarding passes simlarly
will warn authorities if 25

A passenger who has checked luggage does not boardg
the fiight,
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0 4 FEB 20U5 a passenger who has checked | uggage does not board the
flight. Cainms 0 4 FEB 2005 we claim 1. In a systemfor tracking the
novenent of each of a plurality of baggage itens in a transportation
termnal, a luggage identification tag adapted to be placed on each
baggage itemconprising: at |east one cover strip in the formof, a
paper-like substrate; a carrier stricpabawing an antenna coil t hdrieBRB 2% d
coil being spirally would upon said carrier strip and conposed an
ultra-fineieldetmkcal |y conductive material, and transponder neans at one
end of said coil for generating a signal having a unique code to permt
tracking said tag on each said baggage item and neans for affixing said

cover strip to said carrier strip with said antenna coil interposed
t her ebetween. 2. Ih.a syslrem asgeregi nigprt ccwickiing 1 thehepeemersaial eavthenna
coil is conprised of two coil halves on opposite surfaces of said carrier

strip, first emdsrelispidf Halogege coemecired ttggethertanidnsseonthands of
sai d hal ves bei ng
luggage identification tag adapted to be placed on each baggage
item comprising:

at least one cover strip in the form of a paper-like
substrate;

a carrier strip having an antenna c¢oil thereon, said
coil being spirally would upon said carrier strip and composed
of an ultra-fine electrically conductive material, and
transponder means at one end of said coil for generating a
signal having a unique code to permit tracking said tag on each
said'baggage item; and

means for affixing said cover strip to said carrier

strip with said antenna coil interposed therebetween.

2. In a system according to claim 1, wherein said
antenna c¢oil 1is comprised of two coil halves on opposite
surfaces of saild carrier strip, £first ends of said halves
connected together and second ends of said halves being
connected to said transponder, said antenna coil having copper
laminations on said opposite surfaces etched into said coil

halves.
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connected to said transponder, said antenna coil having copper |am nations
on said opposite surfaces etched into said coil halves. 27 0 4 FE B 2445
3. In a systemaccording to claim1l, wherein said transponder is a CMOS
integrated circuit chip powered by current induced in said antenfg rory bogs
and rectified by a Gaetz bridge in said chip. 4. Aluggage identification
system conprising B0 cordi 8akiyeterd ddddingg tpokib®n i NClhehidlgh agnia@nt enna
and transponder neans thereon for generating a signal having a unique
code; and tmnseender tiag apembE ontferatashc PAESANGRLp COMiad BY tuthetita
correlated with said code associated with said first tag portion, said
first tag jpeidcednibestiidngntaghgi @idorhaspendifigd by &admhdtrdbeidgeorninsai d
second tag portion. 5. A luggage identification systemaccording to claim
4, whereiguiglaictlipi rst and second tag portions are physically separable
fromone another. 6. A luggage identification systemaccording to claim4,
wherein a plurality of said first and second tag portions are provided in
serial formand are separable into individual tags,
4. A luggage identification system comprising in
combination
a first tag portion including an antenna and transponder
means thereon for generating a signal having a unique code; and
a second tag portion for each passenger containing indicia
correlated with said code associated with said £first tag

‘portion, said first tag portion bearing indicia corresponding to

gaid indicia on said second tag portion.

5. A luggage identification system according to claim 4,
wherein said first and second tag portions are physically

separable from one ancther.

6. A luggage identification system according to claim 4,
wherein a plurality of sgaid first and second tag portions are
provided in serial form and are separable into individual tégs,
each said tag comprising a pair of said first and second tag

portions.
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each said tag conprising a pair of said first and second tag portions. 28
0 4 FEB 2005 7. A luggage identification systemaccording to claim 4,
wherein a boarding pass is provided for each said passenger containing an
antenna and transponder means for generating a signal correspondilngr&® 005
said signal generated by said first tag portion. 8. The nmethod of tracking
| uggage at a transpq tiaiggege {daidifiva€oomprd\sited: adddtadiinggra &ldaisdt 4t ag
‘portion to each article of |uggage of a passenger wherein said first tag
porti on comhar&ébn anbaarénms passt Lianpporiesd f O6r genet asahd pacmsigenruous RF
signal having a uni que code; providing each said passenger with a second
tag porti epntaiaioniarg amdirtiza 0ol retaatzpdndet hnsand fodegaiersalidg fal r st
tag portion; and nonitoring each said article of |uggage between departure -
and arrivabkipoahtsorrespendimy saisdidi ghahalgerrerabedd diy spédi otlrst itsger val s
t herebetween. 9. The nethod according to claim8 including the step of
provi di ng partdiénrst and second tag portions in serial connected

8. The method of tracking luggage at a transportation
facility comprising:
affixing a first tag portion to each article of
luggage of a passenger wherein said first tag portion contains
an antenna and transponder for generating a continuous RF signal
having a unique code;
providing .each said passenger with a second tag
_portion containing indicia correlated with said code of said
first tag portion; and
monitoring each said article of luggage between
departure and arrival points by sensing said signal generated at

periodic intervals therebetween.

9. The method according to c¢laim 8 including the step of
providing said first and second tag portions in serial connected
form and separating said first and second tag portions from one
another when said first tag portion is affixed to said article

of luggage.
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formand separating said first and second tag portions fromone another

when said first tag portion is affixed to said article of luggage. 29 0 4
FEB 2005 10. The nethod according to claim8 including the step off 4 FEB 2006
provi di ng-a boardi ng pass capable of generating a signal corresponding to

said signal generated by said first tag portion. 30
10. The method according to claim 8 including the step of

providing a bearding pass capable of generating a signal

corresponding to said signal generated by said first tag

portion.
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