WD 2010/ 135629PCT/ US2010/ 035745 HARD COVER PRODUCT 5W TH CONCEALED PRI NTED
SECURI TY DEVI CE TECHNI CAL FI ELD The present invention relates to
hard covewopnmdised2s. More particul arly, the present inveoriusaoweBies to a
hard cover product with a conceal ed security device for 10facilitating
manuf acture and use of hard cover products. BACKGROUND OF THE | NVENTI ON
In recent years, tracking of inventory of goods has becone of increased
i nportance. Inventory of goods represents a significant investnent in
capital. In 15 addition to cost factord,- other aspects pronpting increased
interest in tracking inventory include the increase in just-in-tine
manuf acturing in which materials are provided by suppliers shortly prior to
the tinme of use by the manufacturer of goods, as well as theft deterrence
and inventory verification and auditing. Various electronic and nechani cal
devi ces have been provided for tracking and 20 nonitoring of goods and
contai ners. These devices include acoustic nmagnetic security strips and
radi o frequency security tags. These devices often are enbodied in tags,
pods, |abels, or patches, havi dhesi.v urfaces for attaching the device
to the goods or their contai né&g@rﬁ@e‘gﬁg %?qTaci litate tracking and
noni toring of goods and containers. A CVD 2068195 vi

5 WITH CONCEALED PRINTED SECURITY DEVICE

TECHNICAL FIELD

The present invention relates to hard cover products. More particularly, the
present invention relates to a hard cover product with a concealed security device for

10 facilitating manufacture and use of hard cover products.

BACKGROUND OF THE INVENTION

In recent years, tracking of inventory of goods has become of increased

importance. Inventory of goods represents a significant investment in capital. In

15 addition to cost factors, other aspects prompting increased interest in tracking inventory

include the increase in just-in-time manufacturing in which materials are provided by

suppliers shortly prior to the time of use by the manufacturer of goods, as well as theft
deterrence and inventory verification and auditing.

Various electronic and mechanical devices have been provided for tracking and

20 momtoring of goods and containers. These devices include acoustic magnetic security

strips and radio frequency security tags. These devices often are embodied in tags, pods,

labels, or patches, having adhesive surfaces for attaching the device to the goods or their

containers. These devices facilitate tracking and monitoring of goods and containers.
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2825322- 000040 05/2112010 WD 2010/ 135629PCT/ US2010/ 035745 - 2 - The
security devices are typically attached to the articles particularly
suscept i bWe 20w/i3562ber age and i nproper renoval from a waremass@onssmet ai l
store. The security devices include a detectable sensor. One known type of
security tag has a circuit that resonates at a predeterm ned detection
frequency range. Atransmtter provides el ectronagnetic 5 energy that
excites the circuit. A receiver detects the output signal fromthe
resonating circuit. The transnmitter and2the receiver are |ocated at
detection points, often exits fromretail facilities. As the article is
carried t Hheughutityedeléteascireoypipallntattadied thewei aritles ipgrtRuirignsiat@iibleren an
activated sensor device is detected. For articles that are permtted to

pass (suc fbil@éa@lﬁz@ﬁ&ﬁﬁ%&r&hﬁbﬁsﬁ@m% HeRAGREQrdeMiIGeork s THRed.: lrﬁy %ﬁ%@léstvat e

t he detectabl e sensor O prior to passage. O her devices include RF

dexi cos b ST 6ol OB LSATGh Sor | BSEL KAOKEL B Bt gt (1

signal is indicative of unique i cKi'ng par

cont ai ners. reover ﬁfggg-fg$n1RFlD devicg; have recena%y aeen devel| oped
that provildBeGeFyminad (fetretpn SIYmVYGIRIEET ofts TaRFRIER PHIVILSS r deckiomagacticequi r e
manuf acturers of articles to include tracking and 15 nonitoring devices
Wit b n t héne@that fapdestthe oirRwit.ad respiver datets 81?&411%# sigmeh fioer e apranating] | er
inventories of articles, the tracking and nonitoring devices may not be

i ncl uded wirtint.drhearanauiitta and tbo rdcaiveeas. lod¢atedsatatetatine poittg ndes exith&om
articles may be provided with after-market tracking and nonitoring devices.

For exanplrétail lofites 0% theatifidle iscadiigdviidul R ARicatisn dbRit, AN tdedRbiesi Malshin
adhesi ve backing to secure the tags to the containers. 20 Wiile the

cont ai ner g1 §héel SBaskibieRsd: &e@ic%|i§ﬁEt%fi@éiPchraHi&Esethﬁyﬁﬁé el hAREGs phike

adhesi vely attached tags experience problens during use. e significant

probl em i S.. ing_on.the.exteri f th ontain are
lscept | bracid Pt g, Rt 2ty P o feorlilfte FRISE HettiE: 2o
rempval of the article rogn t.he ,secgr ed_area. wever, A CMD, 2068195 vl
2g28h2o_ 0 FHEUE PRSFagE Sof evices include RFID devices that communicate digital signals.

In some known RFID devices, the signal is indicative of unique identifiers for tracking
particular containers. Moreover, thin-film RFID devices have recently been developed

that provide very thin device configurations.
Often large retailers require manufacturers of articles to include tracking and
15 monitoring devices within the containers for the articles. For smaller retailers and
smaller inventories of articles, the tracking and monitoring devices may not be included
with or attached to containers. In such circumstances, the articles may be provided with
after-market tracking and monitoring devices. For example, electronic article
surveillance tags are available with adhesive backing to secure the tags to the containers.
20 While the containers are thereby subject to electronic article surveillance, the adhesively
attached tags experience problems during use. One significant problem is that the tags,
being on the exterior of the container, are susceptible to removal. Removing the security

tag facilitates unauthorized removal of the article from the secured area. However,
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WO 2010/ 135629PCT/ US2010/ 035745 - 3 - renoval by a purchaser al so causes
probl enms. The covering to which the security tag attaches nmay becone torn
or rippedvOThw/PBakage with the security tag, or w t hourCIuuskolop3semoval

is unattractive. The security tag may al so overlie or cover over ornanental
graphics or text on the packaging. 5Also, inportantly, the attachnent of an
el ectronic security tag to an interimassenbly of an article during

manuf acture |l ead to production and handling problens. The security tag
projects fromthe surface to which it aBtaches. This causes stacked ones of
the interimassenblies to gradually angle or tip as the stack hei ght

i ncr eases rambial jyaz eoehbseofalsmdahiubdsoprablems! eFliensoassingiod indsch fherseeutdppicse,
hard cover books assenbled 10 using casing nachines receive an outer |iner

that att ac@shes dndy UIbmME AW orSippel. aNe phaGke GaMEhHe SEQEHY tagUshwithdiR 'shén
assenblies are stacked for a second pass through the casing machine to

apply an i fnokf-éln %rul}aﬁ%‘;igg %B@Eé&%{l%ﬁ% rﬁ{?g QH& to{/&ﬂa P QOQ&Q}Q;H {ﬁ%m{ﬁglét?ﬂmy

difficult during hanufacturing. protrudi ng securi

scratch the adjacent assenbly.. for exanple, when a feeder device pushes one
of the ass%??%‘t“%se% ?¥8H§€ ac&%%ﬂ%r for processing and applying the inner

l'iner. Accor dj ngl% there is a need in the art for providing hard

covel product s AFhi HY-etheseiaghment oF av lorironid sepuriit &8 ity aaavieass. |t
is to such that the present invention is directed. 20SUMVARY OF THE

| NVENTI ON assembly Pihanpartisle nduringvmantuifaciuncelesd ta peduetich and hhedimgt prollems.
providing a hard cover product, conprising an outer |liner and a pair of

ri gi d coverhehoarrity t4y grofeuts fi@n ghesehRicé aowhich et amdheli. SOS eshsbdstadkag 8fesapar t
relation to define a spine gap for a hard cover product while A CVD 2068195

Vi 2825322 GR0 04654 s3dhigikOo gradually angle or tip as the stack height increases with

placement of additional interim assemblies. For example, hard cover books assembled
10 using casing machines receive an outer liner that attaches to front cover stock and back
cover stock. Such interim assemblies are stacked for a second pass through the casing
machine to apply an inner liner. Angled stacks make production and handling more
difficult during manufacturing. Further, the protruding security tag may scratch the
adjacent assembly, for example, when a feeder device pushes one of the assemblies from
15 a hopper for processing and applying the inner liner.
Accordingly there is a need in the art for providing hard cover products with
concealed security tracking and monitoring devices. It is to such that the present

invention is directed.

20 SUMMARY OF THE INVENTION

The present invention meets the need in the art by providing a hard cover product,
comprising an outer liner and a pair of rigid cover boards pre-cut to a selected size and

disposed in spaced-apart relation to define a spine gap for a hard cover product while
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WO 2010/ 135629PCT/ US2010/ 035745 - 4 - defining opposing front cover and
back cover therefor and each attached on a respective major surface to a
maj or surwacelmfsé2be outer |liner. At | east one of the ripgirdScav®ssdar ds
conprises a pair of opposing sheets having opposing planar surfaces with a
| ength and wi dth exceeding a thickness, a first one of the pair of opposing
sheets defining in a 5 selected portion a |aydown area on the planar
surface thereof and a thin-filmink-circuit security device printed on the
| aydown area, the printed thin-filmink#4circuit security device having a

t hi ckness no greater than about a mnority of the thickness of the sheet.
The pair dfefiopgapipnging fieat soteamhdabddedvey thehefor 4md enah duhchid tohe fespetied
thin-filmink-circuit security device concealingly there between, with the

opposi ng shalessiefact iea adfor@hirfaddoft he ofifeiiflerC Q¥aEasP 8RS 86ths Wkt &kt Bddr¥s

parallel wthout a surface indication of the presence of the printed
thin-film oy i i lxém%{ ' inaf i

i nk-ci rcuict%ﬁ@glg%%%{éj%? ef\i)ﬁgéﬁlgégllll%gse ar%&?pg%}ﬁ%g?{éﬂ&?}sﬁff%%e?aﬂ%% 1%}1@% ?Ped rigid
cover boards.is conceal ed .fromcasual indjcation of its presence and is

el d af ter P PHEETGR & SR A ShOUF AL Rk ot ORGP TR GFAEERNE i ¢ he
har d coverA‘%roduct_and during normal use thereof for 15 hard cover product
pur poses. SEIscied pertian ; ydawn Aesieen the rbanar pyifery therel andna thin-file ifppisaling

pl anar surfaces of the rigid cover boards and an interior body

cooper at i \setyrity dlspioe trethted thithe thdowaratex dhie pripteddihot-filiT Hek-ojppos sevgrityi gi d
cover boards define a front cover and back cover that nove together

fol dably aleofeg hkiings tHikhesehobiteRpDBah Bgow iademodify e SPickesE of (HeQREal ni Ng
the interior body within the hard cover product. 20l n another aspect, the

present i mygnidi0pr Qﬁﬁ&éirﬁeﬁe@tsh%%a@é?ivﬁgetﬂl%ﬁ)“ﬁndw‘?&{‘ﬁfeiaﬁ}ﬁ ﬁﬁn-@mgqp;ﬁ' I ner

and a pair of cover ‘boards pre-cut to sel ected si ze I spose

d- . rel : def i ' f. har d d whi |
ot i mi ng. ORBRLrRaTH SkicelEP BRL R SR HRP wRnE R b S e B on”

a fjrst rgﬁé)ec.tlve ”E‘J) or syrface.to a 2068195 vi 28253f22-000040

05/ M/ 201 @ke ngid cover boards substantially paralléal\ without a surface indication of the presence
of the printed thin-film security device therein, whereby the printed thin-film ink-circuit
security device enclosed and laminated in said one of the rigid cover boards is concealed
from casual indication of its presence and is held after lamination safely and securely
therein during manufacture of the hard cover product and during normal use thercof for

15 hard cover product purposes. An inner liner attached in overlying relation to the
opposing planar surfaces of the rigid cover boards and an interior body cooperatively
supported within the hard cover product. The opposing rigid cover boards define a front
cover and back cover that move together foldably along lines defined by opposing sides
of the spine for containing the interior body within the hard cover product.

20 In another aspect, the present invention provides a hard cover product, comprising
an outer liner and a pair of cover boards pre-cut to a selected size and disposed in spaced-
apart relation to define a spine gap for a hard cover product while defining opposing front

cover and back cover therefor and each attached on a first respective major surface to a
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WO 2010/ 135629PCT/ US2010/ 035745 - 5 - mmjor surface of the outer liner. At

| east one of the cover boards conprising a sheet having opposing pl anar
sur f aces wbt2h1oa13b@ngt h and wi dt h exceedi ng a t hi ckness, paTfuse&w/0837es of t he
opposi ng pl anar surfaces defining in a selected portion a | aydown area
thereof; and a thin-filmink-circuit security device printed on the | aydown
area, the printed thin- 5 filmink-circuit security device having a

t hi ckness no greater than about a mnority of the thickness of the sheet.
An inner liner attached in overlying rebPation to the respective second
maj or surfaces of the cover boards, the inner liner and the one of the
cover boarmsot ainfaatefdht oget Hitver.t ovtsleastlwhe bf tthe cprer Hoeflistddbtprikink™ sheet
ink-circuit security device concealingly there between, whereby the printed

thin-fil mizpCldgpesihl pheaH kittices OMICE lenbth SR WARRExEOAIR eii‘tﬂiélm%?é]%eﬁlsﬁd

fromcasual indication of its presence and is held after [amnation safely

and secur g}y otfﬂfero%g;ﬁsiﬂg bldd g&ﬁggﬁmﬁ@% slegégtcep%ﬁio%% gfdgx&r?gr%gtthe?&) :

during normal use er cov pro purposes. An"i'ntefior body

cooperativel,y su rted within the hard cover prqduct, w th the oppasing
cover boarid$ aatgfrpﬁg% S ntec Wéﬁvﬁﬁ@nB%W%@&g?y R AR \HRe PB‘&@EH’@P‘

fol dably along |ines defined by 150pposing sides of the spine for

suppor t i ndUBnaksHenbasaHgtt devisahavingosy thiskagsswiotgipaten then phavd acoinetityf deuct |

I n anot her aspect, the present invention provides a hard cover product,
conpri si nghigknessio€thd sheet. rdimmepdiner afached ér obabyins rgatorciot theaespesiteect ed
size and disposed in spaced-apart relation to define a gap that receives a

spi ne for sgcdndirtlajeosiefacey SAHE tovdbbadslehd MinBolinet An® BRASHNT thd QVer s@y&r and
back cover therefor and each attached on a respective first nmajor surface

to a maj ofaRihicac G dafhet N® %Hﬁcﬁ{/ic%gi e’ pri;ll-ﬁg glﬁ¥-?ﬂmb9ﬂ~gﬁcﬁﬁ§,?%ﬁg%g%\zéeng a

sheet havi ng opposi'hg pl anar surfaces wt ength and w Ing a

D ckncss RSB, DRSPS 0o T BAS A TBAAD 5 SIS BB Rl "
201% 135626%5%(1%?1%1%]1}9 /isogc?gc%gled from casual indication of its presence and is held after
lamination safely and securely therein during manufacture of the hard cover product and
during normal use thereof for hard cover product purposes. An interior body
cooperatively supported within the hard cover product, with the opposing cover boards
defining a front cover and back cover that move together foldably along lines defined by
15 opposing sides of the spine for supporting and enclosing the interior body within the hard
cover product.

In another aspect, the present invention provides a hard cover product, comprising
an outer liner and a pair of cover boards pre-cut to a selected size and disposed in spaced-
apart relation to define a gap that receives a spine for a hard cover product while defining

20 opposing front cover and back cover therefor and each attached on a respective first
major surface to a major surface of the outer liner. The cover boards each comprising a

sheet having opposing planar surfaces with a length and width exceeding a thickness.

The spine defining in a selected portion a laydown area with a thin-film ink-circuit
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- 6 - security device printed on the |aydown area, the printed thin-film
ink-circuit security device having a thickness no greater than about a

m nority wb 20tva3sdockness of the chi pboard cover boar dsPCAUS2MBB57HF ner
attached in overlying relation to the respective second najor surfaces of

t he cover boards, the inner liner and the cover boards |am nate 5
together. An interior body cooperatively supported within the hard cover
product with opposing sides attached to the inner liner and a back attached
to the spine for concealing the printedé6thin-filmink-circuit security
device fromcasual indication of its presence and held after attachnent

saf el y andes@fyr@iicet g€l ondhé ingomanstacheneingld hefhardkeovat seuaduct
and during nornmal use thereof for hard cover product purposes. The opposi ng

10 cover Qﬁ@fo@s}ralqﬁ{ ;Qgtggckflésgnx%o GPULEE @ARY BAGKa Oi}llS{t:iH}e BP%M?&E&Q@S? be

fol dably al ong I ne y “opposi ng sI des Spl ne supporting

and enclosing the interiqr hody wthin, the hard cover pr.oduct.. . In
Aot her appphonyh Pubdl, ARrarh iy bR e REE e BEORHS iegtneptive
conprising an outer liner and a pair of cover boards pre-cut to a selected
si ze and GPSHYSBYOT HrEsaTahthe cprerhogrds, theiiapgrdrier andidie saerbegags leminate
receives a spine for a hard cover product while defining opposing front
cove! and thgatherc ovee intetiesr sfdyrcoaneratval sapnostet odthon tee had powern predddt veath maj or
surface to a major surface of the outer liner. The cover boards each
conpri si ngpaoshesidehatviched apthe $hreg lipbedidra Bdck faataetfedvb the @iteefogtbnoanighgd dt h
exceeding a thickness. The spine defining in a selected portion a | aydown
area W th tRe biit8d fHihMlinNkk-2irbEtideuriRUeFREUFdnt YasdEMinaRaféd Ot iBh8Rntdisnd

| aydown area, the printed thin-film’ink-circuit security device having a

t hi ckness 1 ROGI LV Of ' S t he cover
boar ds. A#@?hﬁﬁg%%?ﬁgﬁagg?ggﬁgﬁi%ﬁﬂ%gg}#%%thpégg?%gﬁﬁﬁﬁgfﬁgﬁg8§§é€¥999
second maj or, surfaces of the chipboar over boards and over pi ng.the
S, natedband e o e ARERNE 0BEYGE e ogsa IIGED0IBE SBPHIE010
WO 2010/ 135629PCT/ US2010/ 035745 - 7 - cover boards |am nated together for
contlal i ngovogidsielige & AfoRt eeVamandkadk aver thatmeve fagpthgefdldably plong baesual
indication of its presence and held after attachnment safely and securely

t her ei n dulefingl hrpoppecigisdenbf thwespine dorcampportinp cadodnchisthgdihe iimgrioobad  use
t hereof for hard cover product purposes. An interior body cooperatively
suppor t ed witHifthe hard cover product.

In another aspect, the present invention provides a hard cover product, comprising

an outer liner and a pair of cover boards pre-cut to a selected size and disposed in spaced-

15 apart relation to define a gap that receives a spine for a hard cover product while defining
opposing front cover and back cover therefor and each attached on a respective first

major surface to a major surface of the outer liner. The cover boards each comprising a

sheet having opposing planar surfaces with a length and width exceeding a thickness.

The spine defining in a selected portion a laydown area with a thin-film ink-circuit

20 security device printed on the laydown area, the printed thin-film ink-circuit security
device having a thickness no greater than about a minority of the thickness of the cover

boards. An inner liner attached in overlying relation to the respective second major

surfaces of the chipboard cover boards and overlapping the spine, the inner liner and the
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5 the hard cover product. The opposing cover boards define a front cover
and back cover that nove together foldably along |Iines defined by opposing
si des of wbheospizse9f or supporting and encl osi ng the intecrars2ioadgs™st hi n
the hard cover product. bj ects, advantages and features of the
present invention will becone apparent fromreading of the follow ng
detail ed description of the invention and clains in view of 10t he appended
drawi ngs. A CVD 2068195 vi 2825322-000040 05/21/2010 WO

2010/ 135629PCT/ US2010/ 035745 - 8 - BRI EF-DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is a plan view of a hard cover product in which a security device is
attached toovarbexdsclamimat&litdgaber for concealing the pifiited tHnifimaink@fduiy k@il a
stack of assenblies used to make a hard cover product 5illustrated in Fig.

1. FeGice3ndh ishiathdidagdh Off & pribedi mRNhelf afdiCallcBeR sdrblyertd on
providing a hard cover product with a conceal ed security devi ce.
securely therein during manufacture of the hard cover product and during normal use
thereof for hard cover product purposes. An interior body cooperatively supported within
5 the hard cover product. The opposing cover boards define a front cover and back cover
that move together foldably along lines defined by opposing sides of the spine for
supporting and enclosing the interior body within the hard cover product.
Objects, advantages and features of the present invention will become apparent

from reading of the following detailed description of the invention and claims in view of

10 the appended drawings.
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Fig. 4 is an expl oded edge view of the hard cover product assenbly
illustrated in Fig. 3. 10Fig. 5 is a plan view of an alternate enbodi nent
of the hawo 20ovis62pr oduct according to the present inveRCirars2010/035745Fi g. 6
is a perspective view of a hard cover product illustrating features of the
present invention. Fig. 7 is a perspective view of an

al ternate enbodi nent of the hard cover product 15according to the present

i nvention. Figs. 8A and 8B are perspective views of a hard cover
product with a bound assenbly of papers$&for a book. Fig. 9is a
schematic illustration of an assenbly line for manufacturing hard cover
products of the presentBRmmBmEsxnmﬁﬁmmomQHEDWzmgs ew of a hard cover
product in which a security device Is enclosed in an | nternmediate |am nated
cover board acqggdi 3G dish (ke cﬁra%ﬁpéoﬂepgl%@hétQHw}Eé}ga sél:&niysde@ch?gi gﬁé& ve
cut-away view of "the i'nternediate | amn cover board rllustrated 1n Fig.
10. A CVD 2068195 vi. 2825322-000040 05/21/2010

Fig. 2 is an end view of a stack of assemblies used to make a hard cover product
5 illustrated in Fig. 1.
Fig. 3 is a plan view of an embodiment of the present invention providing a hard
cover product with a concealed security device.
Fig. 4 is an exploded edge view of the hard cover product assembly illustrated in
Fig. 3.
10 Fig. 5 is a plan view of an alternate embodiment of the hard cover product
according to the present invention.
Fig. 6 is a perspective view of a hard cover product illustrating features of the
present invention.
Fig. 7 is a perspective view of an alternate embodiment of the hard cover product
I5 according to the present invention.
Figs. 8A and 8B are perspective views of a hard cover product with a bound
assembly of papers for a book.
Fig. 9 is a schematic illustration of an assembly line for manufacturing hard cover
products of the present invention.
20 Fig. 10 1s a plan view of a hard cover product in which a security device is
enclosed in an intermediate laminated cover board according to the present invention.
Fig. 11 1s a perspective cut-away view of the intermediate laminated cover board

illustrated in Fig. 10.
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WO 2010/ 135629PCT/ US2010/ 035745 - 9 - Fig. 12 is a perspective

expl oded view of the internediate | am nated cover board illustrated in Fig.
10. wBi2010/183620s a partial cross-sectional view of Phe/tisatensds at e

| am nated cover board illustrated in Fig. 10, taken along the line 13 - 13.
SFig. 14 illustrates in perspective view an alternate enbodi nrent of the
internmedi ate | am nated cover board using a sheet type security device in
accordance with the present invention. Fig. 15 illustrates in
cross-sectional side view the alternate9enbodi nent of the internediate

| am nat ed cover board shown in Fig. 14. 10Fig. 16 illustrates in

perspective exHigdexis\ sprotive éplart &/ienbp theriBrimediat@Nathitael wedéradoardcover
board that features a conbi nation dual security device in accordance with

the presenfudtAvanhiFen.10. Fig. 17 is a perspective expl oded view of an
al ternate enbodi nent” of a hard cover product in which a thin-filmtype

security devicesj S;.encl 1L AL r -ho . 5. kil g, (S
per spective cutfi:-1 'a/gylg\%ipg\ftv?agf mﬁ%ﬁ%‘?’tog?lﬁg%[vg Og eﬁél MeR 1§t8f1ar§mﬁéé§d: 03633’8?1“1
product in, whi athin-filmst ecyrity device is conceal ed between a
cover boaﬁﬁu%ﬁ%%dnﬁ?%éBZkaldoxgﬁwﬁ?? 3-18-i I lustrates in perspective
cut-away view an alternate enbodiment of a hard cover product with a
thinfilmink- digddiitlugeasesin pyrspesive aigy ameliagnite embedimentioftba ndermediate

laminated cover board using a sheet type security device in accordance with the present
invention.

Fig. 15 illustrates in cross-sectional side view the alternate embodiment of the
intermediate laminated cover board shown in Fig. 14.

10 Fig. 16 illustrates in perspective exploded view an alternate embodiment of an
intermediate cover board that features a combination dual security device in accordance
with the present invention.

Fig. 17 is a perspective exploded view of an alternate embodiment of a hard cover
product in which a thin-film type security device is enclosed within a cover board.

15 Fig. 18 is a perspective cut-away view of an alternate embodiment of a hard cover
product in which a thin-film type security device is concealed between a cover board and
a liner.

Fig. 19 illustrates in perspective cut-away view an alternate embodiment of a hard
cover product with a thin-film ink-circuit security device printed in situ and concealed

20 between opposing sheets that define a cover board.

Fig. 20a illustrates in perspective cut-away view an alternate embodiment of a
hard cover product with a thin-film ink-circuit security device printed in sifu on a surface

of the spine and concealed by an inner body.
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20bet ween opposi ng sheets that define a cover board. Fig. 20a
illustrates in perspective cut-away view an al ternate enbodi nent of a hard
cover prodocoiovassézoa thin-filmink-circuit security deviPCg/useémaii4sn situ
on a surface of the spine and conceal ed by an inner body. A CVD 2068195 vi
2825322- 000040 05121/2010 WD 2010/ 135629PCT/ US2010/ 035745 - 10 - Fi g.
20b illustrates in perspective cut-away view an alternate enbodi nent of a
hard cover product with a thin-filmink-circuit security device printed in
situ on a surface of the spine and concEhl ed by an inner liner sheet.

Fig. 21 illustrates in perspective cut-away view an alternate enbodi nent of
a hard 5cover figd2alt illustrixes in penpédtivencutkwey Kz hn SEetaiet dmstevhes ¢ird nt ed
in situ on a surface of a cover board and conceal ed by the inner liner.

DETAI LED @ﬁ%v@?b@ﬁucﬁ@ft@ B RhiRGTIROWk It chP ERuABE ddvice! RirtdLindEAWn g ke Whi ch
li ke nunmerals refer to lik

of the spine and concealed by an inner liner sheet.
Fig. 21 illustrates in perspective cut-away view an alternate embodiment of a hard
5 cover product with a thin-film ink-circuit security device printed in sifu on a surface of a

cover board and concealed by the inner liner.

DETAILED DESCRIPTION

Referring now in more detail to the drawings in which like numerals refer to like
10 parts throughout the several views, Fig. 1 illustrates a hard cover product 10 having an
outer liner 12, a pair of spaced-apart sheets 14, 16, and covered by an inner liner 18. The
enclosed sheets 14, 16 define front and back covers for the product. A pair of spaced-
apart grooves or scores 20 enable the sheets 14, 16 to fold together to close the hard cover
product 10. A gap 22 between the scores 20 defines a spine or back of the closeable hard
15 cover product 10. A security sensor 24 attaches with adhesive to the face of the inner
liner 18 in a selected position. The sensor extends above the surface defined by the inner
liner 18. As illustrated in Fig. 2, this can lead to handling and production problems
during manufacture of the hard cover product 10. The upwardly extending security
sensor causes a portion of the stack to be disposed an oblique angle 26, rather than lying
20 flat. This uneven stack makes handling of work in progress more difficult.
Fig. 3 illustrates a hard cover product 30 according to the present invention in
which the security sensor 24 is concealed within an assembly of the outer liner 12, the

sheets 14, 16, and the inner liner 18. Fig 4 1s an exploded edge view of the hard cover
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10 parts throughout the several views, Fig. 1 illustrates a hard cover
product 10 having an outer liner 12, a pair of spaced-apart sheets 14, 16,
and coverw 2ow/@s20nner |iner 18. The encl osed sheets 12CTAG2@efB37e5 fr ont
and back covers for the product. A pair of spaced-apart grooves or scores
20 enabl e the sheets 14, 16 to fold together to close the hard cover
product 10. A gap 22 between the scores 20 defines a spine or back of the
cl oseabl e hard 15 cover product 10. A security sensor 24 attaches with
adhesive to the face of the inner linerlll8 in a selected position. The
sensor extends above the surface defined by the inner liner 18. As

i Il ustrat egtodutt bssgmbly illubirsted anFigead A eechansll isrfyrmatlinphe dhiek i1 9 RuEH ahyens
during manufacture of the hard cover product 10. The upwardly extendi ng

security SBOSOfingaHS 8Rec Pl dasi 4BR t9hiea kot e
angl e 26, rathepgthan yﬂng fOfPat H?hlgﬁ%ne§gngg?§% bﬁgﬁggqﬁa d??%gﬂ%f

work in p S rat.es hard V,

product. 5o 4EEE7 o éﬁ%ﬂ%eﬁ rlsypposs b fewy sehioh i BedBis F2Y Pl nsor
24 is concea hin an, assenb of the outer. |i he sh ets 14,

To, | ana. o ity 1 oS Taé Feeets 3 .ﬁeﬂaﬁnemleaé@eéﬁg%ewew fqryige fary
cover A CMD 2068195 vl 2825322-000040 05/21/2010

20107 1356 29peTrrogxd B0 emb thesnnerilmer 1§r¢éﬂ§9-‘tiheef§€@ﬁﬁl2yﬁqm thesepposiag interies g. 3.
A recess 32 is formed in the sheet 14 such as by die cutting the sheet in a
casi ng opesdet | Bine toppr tadr THthebibydiongeadd the ety sienige 24cahingherhaddi sveer An
appl i cator apparatus places the security sensor 24 within the recess 32.
The outer grédiRf3@3.2 cl oses the recess 32 froman exterior side of the
assenbly for the hard 5 cover product 30, and the inner liner 18 cl oses

the recess 32 HimhRR0BPAR Aer 1 BhiadfneSulBow kg aefangeaé;@thgcglgh%eby

conceal s the security har d cov pro

The thickness .of the sheet, 14 t.ransve

Chr ough. « REBHRERRG SHareH eer%f‘éeeﬁs Suﬁi’mfﬁilr%?%%ﬁeﬁuwfcle%eéﬁtw Fiiee
security device 24 is recessed in 10 the recess 32 relative to the najor
surt@ees. théecstedt gelplive i the magosrpigsssd Sheeshects ilbel oot qardheasd shechy
other stiff or hard sheet material suitable for formng a cover to a book,
casi ng, orfibstitoerd shreeisc beothonstifif pe hard sheet material suitable for forming a cover to a

book, casing, or other article-container.
In the illustrated embodiment, the gap 22 defines scores or grooves in the
overlapped inner and outer lines 12, 18. These define pivots or lines on which the front
15 and back covers fold together.
Fig. 5 illustrates an alternate embodiment of a hard cover product 50 according to
the present invention. In this embodiment, a substantially planner radio frequency tag 52
attaches to the surface of the sheet 144. The inner liner 18 attaches in overlaying relation
to the sheets 14, 16. In the illustrated embodiment, which does not include the recess 32,
20 the inner liner 18 extends over the area of the spine. The inner liner 18 thereby overlies
and concealingly encloses the sheet-like security tag 52. The security tag 52 is
perceptible as a slight bulge, but generally does not detract from the graphics or text on

the inner hiner.
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In the illustrated enbodi ment, the gap 22 defines scores or grooves in the
over | apped inner and outer lines 12, 18. These define pivots or lines on
whi ch t hewbromv13i®and back covers fold together. PEIrgIS2&0ioB374st r at es
an alternate enbodi nent of a hard cover product 50 according to the present
invention. In this enbodi nent, a substantially planner radio frequency tag
52 attaches to the surface of the sheet 14a. The inner liner 18 attaches in
overlaying relation to the sheets 14, 16. In the illustrated enbodi nent,

whi ch does not include the recess 32, -B)-the inner liner 18 extends over
the area of the spine. The inner liner 18 thereby overlies and concealingly
encl oses t he sHeehe llidsgratdcmibcdymémgtheZhard beves eoduct FOtadgclx? b andegept i bl e
as a slight bulge, but generally does not detract fromthe graphics or text
on the innaiyl sRras MadeDndBR83F Vac¥dabiBRRad%2 IR0 Séxdblod el Otor Yeivin

2010/ 135629PCT/ US2010/ 035745 -~ 12"- In the illustrated enbodlneé%, t he

hard cover : -nes i I Y, I |

mat i ngly e°r?g{§’3gtg‘ﬁ§e°sp a@?g&g(?sé k]lillg%%é’r@% ?%t(%ﬁ(?ri %)O@S’e a)?g;é grbg%gﬁ\?l&ﬁeé{b@o%act
di scs or DVD discs. r, ,the,interior, hod .be a. boun ssenbl y of
papers forp"“‘Berﬁc;fsf?i‘(?1 b&hﬁ\é\ﬁytgf’fle?}}eﬂa@ﬁc@&h%%H]Q{Jm%l\é?iqﬁén%b?q% g’rritg‘? ﬁﬁrﬁo“f"f’ r the
hard_cover 5 product nay be gainfully attached to the interior front and
back® coveri§odust apayabe maintiglic REgAhag t@ﬁ%‘? pntgrien fprisand, padoce s suclbepier ring
bi nders, or other articles. For exanple, Figs. 8A and 8b illustrate a bound
assenbl y Ghcldginggmen] atickes,svidartapésnbomkspringbiedemporerthal artidesd Fdpenadplen t he
hard cover product as a book. The bound assenbly 61 attaches to the spine

22. 10Fi g.Figs. 184 uatr@y etustla® Hayong aeedimdy cluef paperi shedRi edntdibiag Pred | i ner
12 includes an indicia 62 such as a bar code or other product inventory

number. | R4l ©MROGhIRIN tHeard %eas%%auci&gersdé REols eCtifd Eé{mtdaz%s%fhfi qalﬁn

security tag 52 attached to the sheet I sposed substanti
al i gnnent wi i.ndi.gha 62. In this way, a security tag detector
deactivaté@£§ 3L2%%3E% %btag when the hard cover product 30 is scanned for

rigcing, so th . : : .
P fd g %g. 6 illustrates the hard cover product 50 in which the outer liner 12 includes an

indicia 62 such as a bar code or other product inventory number. In this embodiment, the
recess 32 for the security tag 24 (or security tag 52 attached to the sheet 14) is disposed
substantially in alignment with the indicia 62. In this way, a security tag detector
deactivates the security tag when the hard cover product 30 is scanned for pricing, so that
15 the product can be taken from a store without triggering alarms.
Fig. 7 illustrates an alternate embodiment of a hard cover product 70 that includes
a three-ring binder assembly 72. In this embodiment, the sheet 14 receives one of the
sheet-like security devices 52, although in an alternate embodiment, the sheet defining
front (or back) cover includes the recess 32.
20 Fig. 9 is a schematic illustration of an assembly line 90 for manufacturing hard
cover products of the present invention discussed above. The assembly line 90 includes a
supply hopper 92 that receives a stack 93 of interim assemblies of the hard cover product.

A casing machine 94 operates to cut blanks of cardboard sheets to define the front and
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15t he product can be taken froma store wthout triggering alarns.

Fig. 7 illustrates an alternate enbodi nent of a hard cover product 70 that

i ncl udes wothreesa2ong bi nder assenbly 72. In this enbodiPegrusomwiossgheet 14
recei ves one of the sheet-like security devices 52, although in an

al ternate enbodi nent, the sheet defining front (or back) cover includes the
recess 32. 20Fig. 9 is a schematic illustration of an assenbly |ine 90 for
manuf acturi ng hard cover products of the present invention discussed above.
The assenbly line 90 includes a supply IBopper 92 that receives a stack 93
of interimassenblies of the hard cover product. A casing nmachine 94

oper at es thacke dbver|tdkes eatlosad dboarahitghmdt indrdirded. | Tac chdng hadhinand aAsoCVD
2068195 vi 2825322-000040 05/21/2010 WO 2010/ 135629PCT/ US2010/ 035745 - 13

- back covgauhQdi fiagis] Oé@ﬂdéﬂblt l&@th%’%ﬁfer%dfo'r @Hﬁfng' chﬁﬁrtﬁe rdda& §2Sing
machi ne 94 also includes a rotatatable cylinder 91 wth a cutter 95 for

slitting 3{4%%@ 55808 G Mol EAR FRESIRL Bluck Rfes gu?c%vg product

i ncl udes e ou ner

appl i cat or rec securit 24 and positi one in
t he reces§h%‘9§ 6‘? ]cén gﬁébesl Ef %Qf g{@ ’E?Pe%{ess%\é‘éﬁp?)? peecugy fass §4t38 P(’m@f& ation
of the assembly line in a first staae of nanufacture_results ininterim
assehbl i edng i thegieaess JBsudquethe |sheqt dtt(faredshest tyhe serpibe fagd.o Opatatiae lef B t he
i nner |liner 18.

assembly line in a first stage of manufacture results in interim assemblies that are

subsequently returned to the hopper for attaching the inner liner 18.
The assembly line 90 further includes an inner liner application station 97 in
which the inner liner 18 is attached in overlying relation to the major surfaces of the
10 sheets 14, 16 opposing the outer liner 12. A glue station 98 includes an adhesive
applicator 100 for depositing a selected adhesive 101 to the inner liner 18. A casing
applicator 102 includes a supply hopper 104 that holds a plurality of interior bodies or
casings 103, such as the engageable shells 54, 56. A metering device 106 causes one of
the casings 103 to be positioned on the spine 22. Opposing ploughs 108 guide the
15 opposing front and back covers to pivot together to foldingly close the hard cover
product. Rollers 110 bear against the opposing covers to close the hard cover product
and to force the casing 103 into engaging contact with the adhesive. The completed,
closed hard cover product then is received in a stacker 112 for packaging.
While the hard cover product 10 described above provides the enclosed and
20 concealed security sensor 24, the exterior surfaces of the outer liner 12 and the inner line
18 tend to include indications of the presence of the security sensor contained therein.
These indications include a subtle but noticeable border defined by the edge of the recess

32, a shallow depression in the outer liner 12 or the inner liner 18 in the proximity of the
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The assenbly [ine 90 further includes an inner liner application station 97
in which the inner liner 18 is attached in overlying relation to the major
surfaces Wb 2010135629 sheets 14, 16 opposing the outer |imer/UB2010A3374tIe
station 98 includes an adhesive applicator 100 for depositing a sel ected
adhesive 101 to the inner liner 18. A casing applicator 102 includes a
supply hopper 104 that holds a plurality of interior bodies or casings 103,
such as the engageabl e shells 54, 56. A nmetering device 106 causes one of
the casings 103 to be positioned on theldspi ne 22. Opposi ng pl oughs 108

gui de the 15 opposing front and back covers to pivot together to foldingly
cl ose t he rbass aravshalljpmby bolgindpbitien prdidithatecdr thagacasst Theepreqeppaivegticover s
to close the hard cover product and to force the casing 103 into engagi ng

contact Wigrbyilfenadh@el dpect BRI GRERISH th. 10] ASiatbriadidteqMMBltl B UoatdneN is
received in a stacker 112 for packaging. Wi le the hard cover product 10

described 138Q%8 QQHG pzaﬁ/esu?ﬁ% %f(ﬁgatigﬂéj _I?E %%ngr%%]%%g!o?qhes gx?c:ﬁﬁ'g} {eé@n?rggror 24,

the exterior surfaces o e outer Triner € i nner nd to

i nclude indi [ f.the. f t it t ai ned
{nr oi n. PREEE PrAVIEAre ST AaNTIGo L EHICL TRaroHOT L ADTE BOPUSTea8 ned

by the edge of the recess 32, a shallow depression in the outer liner 12 or
t he ¥ nner lamingted rgverbaakd phekpnd goyeoprodue 122 dnvpudedha 9stey lingrsts 3xpver00040
05/21/2010 WD 2010/ 135629PCT/ US2010/ 035745 -14-. recess, or a shallowy
bul gi ng pdotidor24p thexinteaneditie lahamatedomyer bokhnd 120 éspodtedispre@dtapan therefwndes i n
anot her aspect as illustrated in Fig. 10, an internedi ate | am nated cover

board 120 ahbah iftee$ineP18.dThplcayerDobfdlR dducthe aiteonaliat 1ddiaated esaReRa@ t he
security sensor or device 32 enclosed wthin a hard cover product 122

assenbl ed méio@eﬁm%m%rdm&i 1%?.12%&?1%@ ﬂﬁExeﬂneﬁ'ol\Be&eﬂ?lgqg&rt aﬁ@%gé]@édize&over

product 122 includes the outer |iner , a cover boar 24,

i nternedi ate,l am.nated cqver board,120 disposed.spaced apar herefraom and
o s nner ey PR RECRBRUET BBAG uhdh, £RE0E S REE R LR e IRF R L over
board 120 overlaid with the outer liner 12 and the inner liner 18 define
froft andPR¥ER HbJyeFLos 8PQ¥-heAh§m hebvesn Brrodkrced apaEhoasr PBEbIEZ4 i nder
a disc enclosure, or the like product 10 having an interior body. A gap
bet ween t hetemprdisiellaaparted eoxes boiyddl debae apping fir dhavearil goeer Ipa@ﬁunh{?é’dh@tover
board 120 define a spine for the hard cover product 122 that closes by

f ol di ng t kbsepipohildigg devepoliog teer bbadg alohy &inel défimeeddbyiie tfise.Spi ne.

With reference to Figs. 11 and 12, the intermediate laminated cover board 120

(illustrated in perspective cut-away view and perspective exploded view, respectively), is

15 gainfully used for assembling hard cover products 122. The intermediate laminated
cover board 120 includes a primary or central sheet 130 having opposing planar surfaces

132, 134 with a length and width exceeding a first thickness 136. The central sheet 130

further defines an opening 138 through the central sheet. The opening 138 is formed by a

die cutter such as a roller with an extending die that bears upon the cover board as it

20 moves past the roller on a conveyor. The opening 138 is formed in a selected portion of
the cover board, and particularly so that the outer cover 12 can be printed with an indicia

such as a bar code that also directs the positioning of a security canceling device such as

the scanners used at store checkout registers.
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Wth reference to Figs. 11 and 12, the internedi ate | am nated cover board
120 (illustrated in perspective cut-away view and perspective expl oded
view, reswoecvivehezy, is 15 gainfully used for assenbli RgThSse@0O 7S
products 122. The internediate | am nated cover board 120 includes a prinmary
or central sheet 130 havi ng opposi ng planar surfaces 132, 134 with a | ength
and wi dth exceeding a first thickness 136. The central sheet 130 further
defines an opening 138 through the central sheet. The opening 138 is forned
by a die cutter such as a roller with alb extending die that bears upon the
cover board as it 20 noves past the roller on a conveyor. The opening 138
is formed in a el exued Pevice B2 ¢ rédetvedoirethdopérdng arsd. Pant fhe Uillastareds o
that the outer cover 12 can be printed with an indicia such as a bar code
that al so ghivoafhént! e ROk RRIRBOhaa SREM s )éeﬁe%ﬂgﬁhb geacé@rvt!hsﬁ aBMg" as
the scanners used at store checkout registers. A 2068195 vi

2825322-0 ] ; / / 5.-.15 .- The
secur ity deviaary iy BemAaRils b8 Call et 130 G CReoaiidos o
enbodi ment, the ,security device. .32 has a thickness generally nao greater
Chan aboutCHrTARTEHE2 e SR BTAL) CorbLEHE Witk CRIELRe GreoOh i mor ad p@ndor

130, so that opposing sides of the security device 32 are substantially

co- pt anar SWifages rlégpb%‘l pl theggeatialotheety @s b%éﬁ‘ﬂ%ﬁl@teél iarrapssSeeiidnab wisw1d Xig134 of
the central sheet, as best illustrated in cross-sectional viewin Fig. 13,

t aken al ong, takerealdBg lind B3 efl 3Fif dfig. 10. A pair of opposing exterior
sheets 142, 144 attach with an adhesive as a lamnation to respective
opposi ng pl anarA siaid aeppddny k&tioefshehie peNtIal aghigetvith3th fh&iwxherd or
sheets 142, 144 each have a respective second thickness that |ess than the

first 10 hbinGHaeRStifoi 0o AMALEY (R 105, SASHUS. [t & HhErBY -

encl ose the security device opening 1 etween t

heets. The, t.hick f .th teri heets 142, .144 i ffjicient i zed

S0 that M aheNarory i gt bech BnBivB a1 paiskiSs indrtedhEh iy dur f ace

indications of the %;e%ence of the security device 32. The security device
i

32 ther ebyligkestls8q Ting lamimated prtegior shestsi 1424 terehy caglpesithe semribndiyige

32 n the opening 138 and between the exterior sheets. The thickness of the exterior

sheets 142, 144 is sufficiently sized so that the laminated intermediate cover board 120

does not display surface indications of the presence of the security device 32. The

security device 32 thereby enclosed in the central sheet 130 is concealed from casual
15 indication of its presence.

The central board 130, as well as the exterior boards 142, 144 are made of a semi-
rigid sheet material, such as chip board, pasted chip board, card board, grey fibreboard, or
the like material used for cover boards for books, backings for note pads, and the like
products.

20 With reference to Figs. 11 — 13, the center board 130 and the exterior boards 142,
144 intermediate together to produce the laminated board 120 for subsequent use as a
component of hard cover products. The central sheet 130 is provided with the opening

138 such as by a die cutter extending through the opposing surfaces in the selected
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15i ndication of its presence. The central board 130, as well as the
exterior boards 142, 144 are made of a semrigid sheet material, such as
chi p boarwp 2peet3eeochi p board, card board, grey fibrebo&ca/usesiowbsy4si ke
material used for cover boards for books, backings for note pads, and the
| i ke products. 20Wth reference to Figs. 11 - 13, the center board 130 and
the exterior boards 142, 144 internedi ate together to produce the |am nated
board 120 for subsequent use as a conponent of hard cover products. The
central sheet 130 is provided with the ¥pening 138 such as by a die cutter
ext endi ng through the opposing surfaces in the selected A CVMD 2068195 vi
2825322- 0G0kt 0Fhe tx26b0 shaaD120 1en1 BEG2ERCTH NS0 O 86 Tl Tie- plafar-suffacd | on.
The exterior sheet 144 then |anm nates with an adhesive to the pl anar

surface 1344. Thisscléde® FRSopchRgABE BhGe 138, TRe 0ARriS) @RdicelIeis pBGHEhddYin daYVi Ce
32 is positioned in the opening 138. As illustrated in Fig. 13, the

Cubst ant | SPURGE dPr oGl SRR AR, B O PR AR IR R P B, PR,

subst anti al ori ess o eet

opposi ng sides .are no re than.substantially .co-plapar w he 0si ng
pl anar surnloa%gasterl%ﬁf‘ a&%ﬁ ao?utbﬁﬁgt@e‘ﬂ@?ﬂ{]y %ﬂé&%{mc%%s gg%&?ﬂ‘&?néglt éﬁf’f"tofg%gﬁ?eet
142 |amnates to the planar surface 132 to enclose the security device 32
and Yo forthatawppyines sidsgiort 8o e bt enbstataly sorplanat wibetbe wapodng plaagt on
t he opposing surfaces defined by the exterior sheets indications of the
presence ofriadee 1Sécliz4 of thbesdntrel shrect. h@hé nemndeetesioe sheet 142 laminates to the

planar surface 132 to enclose the security device 32 and to form an intermediate

laminated board 130 that does not display on the opposing surfaces defined by the

exterior sheets indications of the presence of the security device in the intermediate
10 laminated board 130.

In an example, the central board 130 has a length of 7 % inches, a width of 5 %
inches, and a thickness of 0.060 inches. The opening 138 is cut 1 inch from the head of
the central board 130 and is centered laterally. A commercially available type of security
device has a thickness of about 0.056 inches. The exterior boards 142, 144 conform in

15 length and width to the central board, and have a thickness of about 0.010 inches. In an
alternate embodiment, the central board 130 can be left open on one side, by using one
exterior board having a thickness of about 0.020 inches, which may be a less expensive
embodiment of the invention. Other embodiments are readily apparent to those of
ordinary skill in the art of forming hard cover products.

20 With reference to Fig. 10, the intermediate laminated cover board 130 readily
assembles with the cover board 124, the outer cover 12, and the inner cover 18, as

discussed above to form the foldable hard cover product 122 to enclose the security
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10l am nat ed board 130. In an exanple, the central board 130 has a

|l ength of 7 1/2 inches, a wdth of 5 3/4 inches, and a thickness of 0.060
i nches. TWo 0persserg 138 is cut 1 inch fromthe head of wPrh&/usembnai74board
130 and is centered laterally. A commercially available type of security
device has a thickness of about 0.056 inches. The exterior boards 142, 144
conformin 15 length and width to the central board, and have a thickness
of about 0.010 inches. In an alternate enbodi nent, the central board 130
can be left open on one side, by using bhe exterior board having a

t hi ckness of about 0.020 inches, which nay be a | ess expensi ve enbodi nent
of the invinidedd? whilbatot diabingi el aiservabRAdurfacappdcaivhs tad tb bs ecdutity
ordinary skill in the art of form ng hard cover products. 20Wth reference
to Fig. 1Qevidae i nternedi ate | am nated cover board 130 readily assenbl es
with the cover board 124, the outer cover 12, and the inner cover 18, as

9 scussed abovayl o\ GELAS Solgl By B0\ ey DL dHE Bkt o8 11
obsor vabl SHETPRRE PRI fo Pae b0 e st iipeciebhe Soves ouiag Tha }
illustrates in perspective cut-away view an alternate enbodi nent of a
i nt ef medi dtlenar sdio Geeernes fag Skl enaisisplesingsuifash indicatippeokide prasencedesyi ce
such as t hs?acurity device. Fig. 15 illustrates in cross-sectional exploded side view the intermediate
laminated cover board 150 which defines a shallow recess 154. The recess 154 has a
bottom surface and is formed in the cover board by a deboss process. The recess 154
results from passing the cover board 152 between a roller having a projection and a
10 pressure plate, which projection compresses the selected portion of the cover board in
order to define the shallow recess 154 therein. The recess 154 thereafter receives one of
the planar radio frequency tags 52. The depth of the deboss recess 154 is about the
thickness of the radio frequency tag 52, but generally is sufficiently compressed so that
an exterior surface of the radio frequency tag 52 is coplanar or recessed relative to a
15 surface of the cover board 152 around the recess. A liner board 156 attaches with
adhesive in overlaying relation and enclosing the radio frequency tag 52 in the recess
with little if any exterior surface indication of the presence of the security device
enclosed within the laminated structure. It is to be appreciated that with respect to Fig.
15, the security sensor (radio frequency tag 52) is totally concealed before a cover 12 and
20 inner liner 18 are applied. The intermediate cover board 150 may also be supplied to a

manufacturer of hard cover products (such as a book binder) without the laminated cover

liner 156 for application by the binder of the cover 12 and liner 18. This alternate
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5 planar radio frequency tag 52 while not displaying surface indications of
the presence the security device. Fig. 15 illustrates in cross-sectional
expl oded wDe1wvi3es9t he i ntermedi ate | am nated cover boaPdTASMi0BITAS def i nes
a shall ow recess 154. The recess 154 has a bottom surface and is fornmed in
the cover board by a deboss process. The recess 154 results from passing
the cover board 152 between a roller having a projection and a 10 pressure
pl ate, which projection conpresses the selected portion of the cover board
in order to define the shallow recess -1B4 therein. The recess 154

t hereafter receives one of the planar radio frequency tags 52. The depth of
t he debossmbtedisat Wt ihe rateutl 54 heayt liive kigitssuethcd hrlidatidhOof heguaniy tdigag 52,
but generally is sufficiently conpressed so that an exterior surface of the
radi o freggepshlitathmes thsc&RpPhanar or recessed relative to a 15 surface of
t he cover board 152 around the recess. A liner board 156 attaches with
adhesive in ovesl ayd l.at] . LNg. radio. fr 2ncy 52 in
t he recess mﬁtﬁﬁ¢i¥%Pgmﬁ%3§%§8§§ﬁggwgE&éﬁﬁ%gggkpﬁaﬁggP?%HH@%%ﬁﬂ tﬁ#%%ence
of the security..device ,enclgsed within the |lam nated structure. It is to be
appr eci at SFREHAGLPYEr P@%rgeléf) thef apequmaqagtes; 3 combupationsgourity dgyicy ?‘@éﬂi"@e
frequency tag 52) is totally conceal ed before a cover 12 and 20 inner

| i net 18 &peerdmgrd bel dafiveesianglel Hdinsk @n edivcent treassdl 685 0T msloal &oistsbe suippl i ed
to a manufacturer of hard cover products (such as a book binder) w thout

t he | am nabredgictheeoven verd 186while theppldse 264 ardebyssed éhelbdindedisofsséchshovever 12
and liner 18. This alternate A CVD 2068195 vi 2825322-000040 05/21/2010 WO
2010/ 1356 29RChi¥ribe/ Q3brd5devide 166 efid@tbs N Bhckind Bhddde 68eGRE SInlRdusiRy have

slight surface indications of the security tag after application of the

12. : Fl : .14l t i L | - V]
cover mal%gta(r ér%hl?tjsg?dr 179%hE & ]ﬂénc#r Do %%glg(%fcg\(g% ¥ n%’étcg‘%oﬁfbn o

alternate e an internedi ate co d 16 a commodat es a
conbi nati gn security devic o Th 5 cover board 0 defines a slot 162
and an adj Acel Cbl?aé?ésg‘gc%ﬁag%jﬁﬁg @?18&651%’?%3%5“@ @ane lﬁr ough the cover board
160 while the recess 164 iildebossed therein as_di scussed above. The
corfl nati on se&@F PrsposRseiclustgaiiony Kl d &4 lustpisitha gomhuwtion gePufity Fealdo
acoustic magnetic security bar 170 and a planar radio frequency tag 172. A
peri met er vt the secusity bl Goansi thatplanr selou fiequentadpgl BB dispdsediés a divectbnesi ve
coating 173. 10For purposes of illustration, Fig. 16 illustrates the
conbi nat i awag éoui tHeycolvagbded® 160. When installed, the combination security device 166 is
disposed towards the cover board 160 with the security bar 170 received in the slot 162
and planar sheet radio frequency tag 172 disposed in the recess 164, respectively. The
15 adhesive coating 173 on the perimeter secures the combination security tag 166 in place.
While not illustrated, it is to be appreciated with reference to Fig. 11 and 12 that
the combination security tag 166 can be enclosed by laminating a cover liner 142 to the
cover board 160, and further in an alternate embodiment, a pair of opposing cover boards
142, 144 can be laminated to opposing sides of the cover board 160. The embodiment
20 illustrated in Fig. 16 is gainfully used in facilities (such as stores or libraries, as
examples) having one or both of such security detection devices. The intermediate cover

board 160 including the security device 166 is provided to manufacturers of hard cover

products for applying cover liners 12 and inner liners 18. The resulting hard cover
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with the security bar 170 and the planar radio frequency tag 172 di sposed
in a direction away fromthe cover board 160. Wen installed, the

conbi nat w0 208136620y devi ce 166 i s di sposed towards thePcouseolonas7ds 160
with the security bar 170 received in the slot 162 and pl anar sheet radio
frequency tag 172 disposed in the recess 164, respectively. The 15adhesive
coating 173 on the perineter secures the conbination security tag 166 in
pl ace. While not illustrated, it is to be appreciated with reference
to Fig. 11 and 12 that the conbination Eecurity tag 166 can be encl osed by
| am nating a cover liner 142 to the cover board 160, and further in an

al t er nat e potet haerddpcal paface éhdicqtipas ofi thecreemced ofittashiddad, erblished agcubiey

| am nat ed to opposing sides of the cover board 160. The enbodi nent 20

i |1 ustrat egtvic driviith # doveBhéH U] Y4419R8 fd&uf:taﬁbl@ SHsBR abRURMIcATons 0FTHRS OF
I|brar|es as exanpl es) having one or boP such security detection

devi ces. @lo's&f GE acfe@zc(éov &Q@r 'orfc}.jl C{bgf 1% E}?ocﬁl%f\suédnt Xelgﬁvénce 166

is prOV|de to manuf act urers har cover produ appl yrng cover
liners 12 lnn line S 18 he r ul.tin %@ over A CVD 2068195 vi
2895352~ 0GOS TDRN PEV IR e L BREr 136 0bCay (o URER Sy A SR VB ot
has reduced surface indications of the presence of the hidden encl osed
secu?ity d%¥ide or with the cover liner 142, 144, the product | acks
observabl e i ndications of the encl osed security device. The manufacturer of
hard cover produgtld ilasirates i atpesspedtineodiplvdad vieava hayd tcheerqoedict L9lervingl 42,
144, or the single layer internediate cover 5board. Fig. 17

i |l ust rat eppbsing cpa Hoaealsi 180 2Pl sad adwitichvwhe chad boafVES0 gineedlsh MidZihavi ng
opposi ng cover boards 180 and 186, in which the cover board 180 conceals a

thin-fil mgaail idevicda8k Cernt8@verd Hark qg@&m@@ﬁé dovkd @oﬁﬂdww&ta@?\f@ rtheb&.géld 180

attach to the outer liner 12 and the inner I|iner e cover s 186,

180 defin qmef g %&ei 193%(11%9\1 § r sfhe l]jagger%orarc{] el Sléali €0€8 g‘?, I{toaﬁgfﬁiﬂég(éfﬁrss uch

as a book, i'sc” encl os “het
|nt |or as.illustr Ln Fig nd 8A. The cover boards are
t yp ﬁ@ hiid 5P YT g ﬂPZb%ﬁ |3ng‘i’cﬂ<g miitha deesYEr op fhsdiks s
Gbnerally, the | arger the book to be bound or cased, a thicker board is
used. For pesduephayvingamsberiartheryesslnstentadiiadignbea and SdppFiedavatbehyls 3 x 12
i nches woul d use a thicker board than a book

typical caliper board used for book binding or other hardcover products. Generally, the

larger the book to be bound or cased, a thicker board is used. For example, a book that
has a surface area of approximately 12 x 12 inches would use a thicker board than a book
15 that has a surface area of 9 x 6 inches. Larger board warps more readily, so thicker
boards are used to reduce warpage. Typically boards are referenced in terms of points or
thousands of an inch; for example but not limitation, an 80 point board. The gap 22
between the cover board 186 and the cover board 180 defines the spine for the hard cover
product 192. The hard cover product 192 closes by folding the opposing cover boards

20 180, 186 along the scores 20 in the outer liner 12.
In the illustrated embodiment, the cover board 180 assembles from a pair of
opposing boards or sheets 182, 184 that attach together, e.g., with an adhesive,

laminatingly on respective opposing major planar surfaces. The boards 182, 184 are
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15 that has a surface area of 9 x 6 inches. Larger board warps nore
readily, so thicker boards are used to reduce warpage. Typically boards are
r ef er encewlOiznioidser8 of points or thousands of an inch; Por/uSz@opPbz4HuUt not
limtation, an 80 point board. The gap 22 between the cover board 186 and

t he cover board 180 defines the spine for the hard cover product 192. The
hard cover product 192 cl oses by fol ding the opposing cover boards 20180,
186 along the scores 20 in the outer liner 12. In the illustrated
enbodi nent, the cover board 180 assenbiZ®- from a pair of opposing boards or
sheets 182, 184 that attach together, e.g., with an adhesive, |amnatingly
on respecttypiealpphesiang orafimflamioahanbewe daaetised Haedsbsay d82 1842, adB4s afch, A CND
2068195 vi 2825322- 000040 05/21/2010 WD 2010/ 135629PCT/ US2010/ 035745 -

- typi cal | e tfificali@Bady ofSh @Erhﬁﬁ tdoortﬂi’é%c@QQl’{aQez@a‘?Sé{fchba‘%%hﬁ?%ﬂé b;ﬂa%f% g?l N

144, and as such, "are typically nade a senl-rlgl I exi

such as ¢ ) o] r re i-bre r ar the
i ke mat eﬁo%@%%@ﬁnofagcf g&%&feiﬁﬁgg%‘rrﬁﬁg{ﬁgrh%g rgaﬁg%% qﬁ) (‘%V rboan%t g% and
the like oduct The boards 18 184 attagh t 5 formthe cover
boar d 150 PORIET B St AR a8t 480 Bk BRRuRSn TG beRca 2 Jé? HPGUIRELET Guch as
for caS|ng in a book binding process. By way of exanple and w t hout

|'i mi&ti on,ompéhesyvpiohasrd 80 gf@@ab&@guqnémmtaecm@w@f heysl gayenpraducts, such
substantlally 80 point coverboard 180 for use in hard cover products, while
conceal i ngisyorseasihg io ki ingkthedieg petcasse B evag ef erarhyleded ivichohBBmiadtdmhevo
thin-filmtype security device 188 is typically a thin-filmRFID device.
Thin- fi | moRid? HEbbaES 1aiyietet L ke fensubsiMalianesh R@Amfﬂt dovRibeadd! 180 Fav e

very thin, planar configurations or sheets, such as FSEC tags avail abl e
from UPM Raf l; t c
security devi %gﬁ{lﬁs%gb d{R&T QJZIJ i %ﬁf%@%ﬂy SC-‘Sed? ﬁ\%?ckx r&i "%‘%’Zécgeéﬁvggﬁ%ge%ﬁbﬁ’ t he
pr esent |nvent|$$ such conflguratlons are 15 typically sufficiently thin
t hat the t ‘m RFI D device 188 can be concealed under a board, sheet,
liner, etc., such as the boards 182, 184 or .the ljner described belomb
wi t but t he usdhsrhia-flgriyee seppnisyice 168 1@ h@iqaily @ thgne o REIdevier: THn-
resulting indications of the presence of the thin-filmRFID device
t her eunderfilm@RE? aleviges himenreiceitly beanuddvielopdéand égpibaipehavet Yérg Khigs planrat i s
| ess than a mnority portion of the thickness of the

configurations or sheets, such as RAFSEC tags available from UPM Raflatac at

www.upmraflatac.com. Generally, such thin film security device is about 1 to 4

millimeters thick. In accordance with the present invention, such configurations are
15 typically sufficiently thin that the thin-film RFID device 188 can be concealed under a
board, sheet, liner, etc., such as the boards 182, 184 (or the liner described below),
without the use of a recess, opening, or the like with minimal or no resulting indications
of the presence of the thin-film RFID device thereunder. Generally, thin-film security
devices have a thickness that is less than a minority portion of the thickness of the
20 coverboard 184 or liner. As discussed above, an RFID device such as the thin-film RFID
device 188 includes an electronic response device to include an electronic response

device to operate as a security sensor, device, tag, etc. for hard cover products.
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20 coverboard 184 or liner. As discussed above, an RFID device such as the
thin-filmRFID device 188 includes an el ectronic response device to include
an el ect rwni2olwBsS2Onse device to operate as a security ®emaseilogeviice, tag,
etc. for hard cover products. A CMD 2068195 vi 2825322-000040 05/21/2010
WO 2010/ 135629PCT/ US2010/ 035745 -21 - The board 184 defines a | aydown
area or portion 190 on a major planar surface thereof for positioning of
the thin-filmtype security device 188. The |l aydown area 190 may be nerely
a designated | ocation for the automated2btacenent of the thin-filmtype
security device 188, or it may al so be configured, for exanple, to
facilitate the Bidaeinde8s definefa tdydowhiareaf drl portiptp €9G of W mbjyr @RMiCairBde by
adhesive or other neans. In sone enbodi nents, the hard cover product 192
may i ncl ud@ereRtfof ipdsitiBRing FTAMOIhiSEEN 1A% Rchity RS 188, afHRahyddies 190
inventory nunber, for exanple, indicia 62 on"the outer liner 12 wth the

| aydown ar t i .. ald i L ndiGi : urity
dovi ce dot'set ¢ oY MlgrdlentotitoR foOMEEEhonthh oledbk A UG b L
(i.e., the thin-fil pe. 10 secprity. device 188) when t.he hard cover

b oduct 155 ernob RE it sy AFRHS barbienih FEsatblonbtoiitie BE otab@int r om
store without triggering an alarm |Inventory tracking also may receive

i nfof mati o Hsothn bpeesetriphdepicodidc by adhesiveTpe ofhfr nmegism tlppeome
security device 188 is positioned on the | aydown area 190, and the boards
182, 184 ambddimemgtteehand covtreproiise 182 eyhiedulogelidie (ndt shgwn) sugh asna bar
adhesive) 15 sandwi ching the thin-filmtype security device 188 there

bet weenanccotib @k @fyer pubdiica iivedtory nambbgtfal bdaniReGaaicianel oh shobeBLTAG IMSi de
t he coverboard 184. The opposing sides of the board 180 are substantially

paral | el wWihatiaios frag ?9(% lE&ﬂJsPaﬁ?.iLi?}ﬂinOehighﬂx%ms\%H kid HIRGY | £Qe ganeseal ed

within the board.” Fig. 18 illustrates 1 na perspective cut-away Vview a hard
att ached iy Sl nitR sCEPERAALNE: I sl BV R RS B BT Tog,
covtl's' Torseenty Ravige dBPewc Buerd st pee B2 s SBR] TeF Bioee e ghse
encl osure, or the |like product having an interior body as shown in Figs. 6,
7, and 8A.product can be taken from a store without triggering an alarm. Inventory tracking also
may receive information about the sale of the product.
The thin-film type security device 188 is positioned on the laydown area 190, and
the boards 182, 184 are laminated or otherwise attached together (e.g., by an adhesive)
15 sandwiching the thin-film type security device 188 there betweenand thereby
substantially or totally concealing its presence inside the coverboard 184. The opposing
sides of the board 180 are substantially parallel without a surface indication of the
security device 188 concealed within the board.
Fig. 18 illustrates in a perspective cut-away view a hard cover product 194 which
20 conceals the thin-film type security device 188 attached to a planar surface of the cover
board 198. The cover boards 196, 198 with the outer liner 12 and the inner liner 200,

define front and back covers for the hard cover product 194, such as a book, a binder, a

disc enclosure, or the like product having an interior body as shown in Figs. 6, 7, and 8A.
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A CMVD 2068195 vi 2825322-000040 05/21/2010 WD 2010/ 135629PCT/ US2010/ 035745
- 22 - The gap 22 between the cover boards 196, 198 defines a spine for the
hard covewopoodssd29194 t hat cl oses by fol di ng t he opposiPag/useven3iyear ds
along the lines defined by the spine 22. The cover boards 196, 198 each
include an inner liner 200 that attaches in 5 overlaying relation, e.g.,
with an adhesive, to respective opposing surfaces of the boards 196, 198.
The liner 200 is the same or simlar to the above described inner |iner 18
typically nade of an appropriate |am nat®2- material such as one of the
flexible materials descri bed above. The cover boards 196, 198 and |iner 202

| am nat e tTigegdped? Bedwgsnotie eevdiabards Av6 198rdefied a 384e fokGhahdrieoldrlpusducat ed
enbodi ment, the board 198 defines a | aydown area 202 on a nmjor planar

surface t heuagl: d&es b ?ol_@ir%qgérﬁﬁﬁosﬁff doREr Bdakdy dibd Mk YiRes §ﬁg‘}épi§3§'§}é€§}{ﬁ§e

188. The thin-filmsecurity device 188 is positioned on t ar ea
200 such w th adhesive. The security device 188 nay include an adhesive
| ayer, or the adhesive can be applied through a nozzle to the | aydown area.

The liner 200 i, | am nated,t he board. 1 15 or qQfherwi se attached
thereto (e.g., 8‘?1V°53??é‘§45vg3é=t109809 irh ﬁoancmﬁ*eéimiehgng) Bt psE e
thin-filmtype security device 188 between the |iner 200 and the eoverboard
198 and t Heiedpying idlaticmeigal Wigh an adhasiiel tp reenrstivg oprosingrswisfaprseof thebeards
alternate enbodinent, simlarly, the |aydown area 202 nay be on a surface

of the covid6hdds.d The8ircovdlad thy sérhe oosingitar| tb rthe ah@ve ABCabeat ilnendna End
inner liners typically have a range of about 80 pound uncoated to about 110

fﬁ gnds couvgpicaBl Blalic ofkh APMOPriitBAdmEAR MaeMal dukh a8 oh® oPehe2PEXisie indt:&ehld hat

described above. The cover boards 196, 198 and liner 202 laminate together to produce
hard cover product 194.

10 In the illustrated embodiment, the board 198 defines a laydown area 202 on a
major planar surface thereof for the placement of the thin-film type security device 188.
The thin-film security device 188 is positioned on the laydown area 200 such as with
adhesive. The security device 188 may include an adhesive layer, or the adhesive can be
applied through a nozzle to the laydown area. The liner 200 is laminated to the board 198

15 or otherwise attached thereto (e.g., by an adhesive) to overlie and concealingly enclose
the thin-film type security device 188 between the liner 200 and the coverboard 198 and
thereby substantially or totally conceal its presence. In an alternate embodiment,
similarly, the laydown area 202 may be on a surface of the coverboard 198 covered by
the outer liner 12.

20 Cover liners and inner liners typically have a range of about 80 pound uncoated to
about 110 pounds cover weight, although that can vary. It is to be appreciated that the

liner 200 generally is thinner or more flexible than the board, and in this embodiment,

there may be a slight raised portion at the location of the laydown area with the thin film
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i ner 200 generally is thinner or nore flexible than the board, and in this
enbodi nent, there may be a slight raised portion at the |ocation of the

| aydown aweaow/skezbhe thin filmA CVD 2068195 vi 282532PC00B0¢10/085421/ 2010
WO 2010/ 135629PCT/ US2010/ 035745 - 23 - security device 188, but such
presence is not readily detectible by casual observation unless the
observation is made nore carefully, yet the hard cover product is within
the scope of the invention. The illustrative enbodi nents of the hard cover
products di scussed above 5 concealingl32 receive and encl ose security
devices that are responsive to radio frequency interrogators, and it is to
be appr ecisatwitytdeaice si8ubut yudiepiessse as senidadidy idetesiibla sucdsuasoiByrvdiisrect
printing of circuit and antenna for the security device using thin |layers

of el ectrivgddsk Yne GMHEEDY §s hale de GarleRily :g;b’t e edrd\edver phRRIuBAIs Ay BION Te
product disclosed herein. In that regard, Fig. 19 illustrates in a cut-away

per specti ﬁ;@%ﬁg k&w a hard 10 cover product 220 having opposing
cover boaﬁﬁg 222, ggﬁ?*?h whi ch the cover board 224 conceals a thin-film

ink-circuit printed.security .device 2 rinted in situ on.a | aydown area
257 (dest gnat e T ThEGadHe PRt Bl SR Sard dieBoataddf APy e
outer liner 12 _and the inner liner 18 in spaced-apart relation to define
the gap 2Xonggdnglyveseivioiryencioss seanity defiresethpl 3R tespBsipg Exradip/EBe@IeRrer t he
hard cover product 220, such as a book, a 15 binder, a disc enclosure, or
the |ike pnistagatotsaaridnigisain berapprecioteddbatysecraity devicsstassenaded in sEgech & by7 and
8A. As noted above, the coverbonds are typical caliper board used for book
bi ndi ng ordiethefintiag dfosieduitoaed udtedna ffor tex asRlrty dviddOuging nhinbGaed. offhe
gap 22 defines the spine for the hard cover product 192. In one enbodi nent,

the gap 22)486al1Y S onalctRlcongase %%ﬁﬁfhﬁ,( used EUARR Bard KBRET pPAREI dRElosed
chi pboard binder " material, for strengthened 20 back or sglne portion. The

nard cover gty PRl ShETa ALY B PRSI ML 302, 221

al ong |i nes define

i h iner. 12, . .
SCO{(? s In ctovgr p%lojétﬁztc 256 ﬂgvmg opposing cover boards 222, 224, in which the cover board 224

conceals a thin-film ink-circuit printed security device 226 printed in situ on a laydown
area 227 (designated with dashed line). The cover board 222, 224 attach to the outer liner
12 and the inner liner 18 in spaced-apart relation to define the gap 22. The cover boards
222, 224 define front and back covers for the hard cover product 220, such as a book, a
15 binder, a disc enclosure, or the like product having an interior body, as iltustrated in Figs.
6, 7 and 8A. As noted above, the coverboards are typical caliper board used for book
binding or other hardcover products; for example, an 80 point board. The gap 22 defines
the spine for the hard cover product 192. In one embodiment, the gap 22 receives an
elongate strip, for example, KRAFT paper or chipboard binder material, for strengthened
20 back or spine portion. The hard cover product 220 closes by folding the opposing cover
boards 222, 224 along lines defined on opposing sides of the gap 22; for example, along

scores in the outer liner 12.
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A CMVD 2068195 vi 2825322-000040 05/21/2010 WO 2010/ 135629PCT/ US2010/ 035745
- 24 - In the illustrated enbodi nent, the cover board 224 assenbl es
froma pawo 20fo/8pg2esi ng boards or sheets 228, 230 that acrashomwogsuher,
e.g., with an adhesive, lam natingly on respective opposing major planar
surfaces. The boards 228, 230 are typically the same or simlar to the
above described boards 130, 142, 144, 180, 186 and 5 as such, are
typically nade of a sem-rigid or flexible material, such as chip board,
pasted chip board, card board, grey fititdeboard, or the |like material used
for cover boards for books, backings for note pads, and the |ike products.
The boards 228,In280 iHtdtaedl bmpediient, tthe fcoven Bdaed 0o elsshpted fdad af iir of
subsequent use as a conponent of hard cover products, such as for easing in

a book bi nghisBenPrRRRRS or Bre¥RY2 ¥, £30AMRk CutB0H WelQUte bi At 00dhesit@, t WO
40 point chipboards |am nate togéther to forma substantially 80 pol nt

cover boar .. I.n . CO : uct i | ongeal.i ngl y,,sa i_.chi ng
Chere. bot vEeRPANEF st E BOaBE AREL Bn i o 1880 RRI 2R T TN ufe
thin-filmink-circuit security device 226 |s.an RFID cjrcuit printed

i roct |y GHPEHE skl OF SHoando Bomat Vo S8-rired RBHs) Abul 2ar i 397 Thcrend

| aydown area 227 can be a 15 planar surface. Wth reference to Fig. 9

di scussed aatseske arertiipicplipaiade pht persitigid 06 flpxiblegnatgdaldsichras ghipioant pastedof
this enbodi nent. Rather, the |abel applicator 96 is replaced with a printer
devi ce corhipgboaed, fand bampl graygfiekebedrd, aathk Wikeansatadili wed ifok cefer dotndp ok nown
in the electronics circuit art for printing and encoding an RFID circuit

wi t h ant enyaakd, BhcliSsIBNHHE Pady) ahd@ tHeQike PRSHRIC Y HeHotFds 2081 130MhttabitoBBther
al ternate enbodi nent, however, the 20 printed circuit 226 is configured

for active, rE3PRRSSvY k@ 204 Q&E%Eefqﬁgﬁt &Qiaﬁia?&g}%glg@r&f AR ;l[:(ﬁgr ?gﬁlg?ts,

battery for operating the active Int diment, .
oD o S S ShaBh SRR O P S 5 BBATRI, L1,
22616 > a tt\?fio rgioflaio!inrpcﬁi%%gar%ss la'?\nir%\g to2 g%t6h8ei]‘- t905f0\1{rin azs%%sStgr%tiza-Il?/O8%op%?nt%?){v§r%éazrg ]f'c?r
use 1n hard cover products, while concealingly sandwiching there betweenthe ink-circuit
printed security device 226.
The thin-film ink-circuit security device 226 is an RFID circuit printed directly on
the surface of the board 228 in the laydown area 227. The laydown area 227 can be a
15 planar surface. With reference to Fig. 9 discussed above, the label applicator 96 is not
used for manufacture of this embodiment. Rather, the label applicator 96 is replaced with
a printer device configured for applying electrically conductive ink of a type known in
the electronics circuit art for printing and encoding an RFID circuit with antenna for
responding to radio frequency interrogation. In an alternate embodiment, however, the
20 printed circuit 226 is configured for active response with a processor or chip and memory
device and a battery for operating the active RFID. In this embodiment, the label

applicator 96 is configured for placement of the chip and the battery in electrical

communication with the printed circuit. The ink-printed circuit 226 is a thin film such as
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WO 2010/ 135629PCT/ US2010/ 035745 - 25 - less than 1 to about 4 mllineters
thick. CGenerally, thin-filmink-printed security devices have a thickness
that is Iwe=ot@se2a m nority portion of the thickness ofPCrhs2ciowesbdar d
228. In accordance with the present invention, such printed ink circuit is
sufficiently thin that the RFID-configured ink-circuit printed security
devi ce 226 can be concealed 5 sandw ched between opposi ng boards, sheets,
or liner, such as the boards 228, 230 (or the liner described bel ow),

wi t hout the use of a recess or debossneft; with nmininmal or no resulting

i ndi cations of the presence of the thin-filmink-printed secutity device
t her eunderless.thahk tdostaind 4 228 irflettisnkisk t enérald alin- ek airinda) dec@tty 22vicen a
maj or planar surface 10 thereof for printing of the thin-filmtype

security devéeanREess The it 34doMh 28Rk poldh SEHBBhRLYes cfeR ERRIRErd
| ocation for the automated printing of the ink-printed security device 226,

Paci |1t @2nd® e th e Pekéhe b/ RIS Spll o ROPRRTRRL o Pl Rl 1

Ip ery portion o
printed-i cj,rcyiLi. by adhesi.ve or .ot her nmeans. |.n _sone enbodi nents, fhe
har d coventy bt I3t Gaged iEF ot paeAdrErat AB1oS Bn o e odtdedbar
code_or other product inventpr% nunber, for exanple as discussed above,

@

in. df ci a e2ndyicheiebebyewyonpopiag beards, gheeis,on dinfragerbvas the eeards?28s s toaths al | y

in alignment with the indicia. A security device detector, for exanple, my
read and dmactescabed bHewlewithottythelese oba 28&@swhe detidseméay dithaumimgdraaduect i s
scanned for pricing, so that the product can be taken froma store w thout

triggeri ngedtird afidit@onwi 6N tae) Redehdee oZ08RC HihIMIRW-FEtt® REAGHadRvi@Nt er
date, or update the security device as is conventional in the trade.

The thin-fglBjqak-circuit security device 226 is printed in situ on the

| aydown area 227, and the boards 228, 230 are | am nated or otherw se

attached toget gl (& Gre B0l 1IDBwEEPpios 927 322 1000080 24442010

10 thereof for printing of the thin-film type security device 226. The laydown area 227 may

be merely a designated location for the automated printing of the ink-printed security

device 226, or it may also be configured with a recess or debossment, for example, to

facilitate the attachment of the chip and battery portion of the printed-ink circuit by

adhesive or other means. In some embodiments, the hard cover product 220 may include

15 indicia (not shown) such as a bar code or other product inventory number, for example as

discussed above, indicia 62 on the outer liner 12, with the laydown area 227 substantially

in alignment with the indicia. A security device detector, for example, may read and

deactivate the security device 226 when the hard cover product is scanned for pricing, so

that the product can be taken from a store without triggering an alarm or with an active

20 security device to program, enter date, or update the security device as is conventional in
the trade.

The thin-film ink-circuit security device 226 is printed ir situ on the laydown area

227, and the boards 228, 230 are laminated or otherwise attached together (e.g., by an
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WO 2010/ 135629PCT/ US2010/ 035745 - 26 - adhesive) sandw ching the printed
thin-filmsecurity device 226 there betweenand thereby substantially or
totally cwocedli3sgoits presence inside the coverboard 2P¢T/URh@0opiresi ng
sides of the board 224 are substantially parallel w thout a surface

i ndication of the security device 226 concealed within the board. An
interior body, such as the 5illustrated bound pages 61 defining a book
attach conventionally within the hard cover product 220, such as to the
coverboards 222, 224 and |iner sheet 186 - Fig. 20a illustrates an
alternate enbodi ment in which the spine 22 defines the | aydown area 227. In

thi s enbodidivedite) anbdatdhiRsZhefprinkd BanTlmpagastyd Hetiov 1% Ange aRnsRaka t he
ink-circuit security device 226 printed on the spine. The printed security

10devi ce 28&chy sitR@nfaedl Ry BBceRfnOfs bRSercBMR¥idsS Hlef @5 er8hrdl 1. ;}F'Ijiee r

liner 12 or printed on a KRAFT or chipboard sheet (not i1llustrated

received | 1 he. .spi Fid...20h illustrates an alternate
enbodi nmen td%l&’ﬁm% ?1((:i %ﬂgﬂgm %%’{Q%de”z"‘zara es?ligsrtlaenégﬁ% 8 ml‘agflldv(‘)’%/%moua Fea rf%%%nd}c &?ph?fs
enbodi ment, the Jiner, 18 jncludes a coverin ortion 18a that overl aps the
gap 22. THBS SPRERY f8vicam2Pataceglad 1 1R G POBar A0 DSETIOTIB0fY, sehES WS he
15 coveri nﬁ portion 18a conceal the ink-circuit security device 226 from
casual i ndllesitatednbayndinagesp bdehiag aripoliedtigcla tementienadlyhwishin tbahaidycoxerd
securely therein during manufacture of the hard cover product and during
nor mal useroduet 224, shdr ashtartie coedoapis QA2 4pnd pimsesheet 18.  Fig. 21
illustrates in a perspective cut-away view a hard cover product 240 having

a pair of coverriRoRyadgluddades 24 4ltdinhRCGEBLIIMeSPRCHERARDE kpin€ 2L ddtihel hd he
outer liner 12. 20 The cover boards 242, 244 are the sane or simlar to

2 sem 11 oraoar FREZPEL af M Shooftnt f ekl B of B nol pied A RS,
card board, qr fi.boreboard, ar the || teri used f.qr cover boards for
books.  backPAgE PErtharp s b ee i PRECRBaIEFamer rHepgred seemitty
10 device 226 in the embodiment may be on the inner surface of the outer liner 12 or printed
on a KRAFT or chipboard sheet (not illustrated) received into the spine gap.

Fig. 20b illustrates an alternate embodiment in which the spine 22 defines the
laydown area 227. In this embodiment, the liner 18 includes a covering portion 18a that
overlaps the gap 22. The liner 18 laminates to the cover boards 222, 224 and with the

15 covering portion 18a conceal the ink-circuit security device 226 from casual indication of
its presence and held after attachment safely and securely therein during manufacture of
the hard cover product and during normal use thereof for hard cover product purposes.

Fig. 21 illustrates in a perspective cut-away view a hard cover product 240 having
a pair of cover boards 242, 244 attached in spaced-apart relation to the outer liner 12.

20 The cover boards 242, 244 are the same or similar to the above described boards 130,
142, 144, 180, 186, and 222 and are made of a semi-rigid or flexible material, such as
chip board, pasted chip board, card board, grey fibreboard, or the like material used for

cover boards for books, backings for note pads, and the like products. In this
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A CVD 2068195 vi 2825322-000040 05/21/2010 WD 2010/ 135629PCT/ US2010/ 035745
- 27 - enbodi nent, the cover board 244 defines the | aydown area 227 on

whi ch t hewohbr/Msd2n i nk-circuit security device 226 is pcirnsedoioss7sstu. The
inner liner 18 adhesively overlies the interior surface of the coverboard
244. The cover boards 242, 244 with the outer liner 12 and the inner |iner
18, define front and back covers for the hard cover product 240, 5 such as
a book, a binder, a disc enclosure, or the |ike product having an interior
body as shown in Figs. 6, 7, and 8A. Th& gap 22 between the cover boards
242, 244 defines a spine for the hard cover product 240 that closes by

f ol di ng t henmydpositnecovear bdwdd4 dafinasght heydbivnesed2lT oedviigh theahiailne 22.
The liner 18 lam nated to the board 244 overlies and conceal i ngly encl oses

the 10 thhl@cfr&ﬁif%écﬁhgﬁﬂé\%& 3265 RGHntddY indeNi %Jlgﬁerhﬁ{eﬁqerhdhaevéw Be&1id8 and
the coverboard 244 and thereby substantially or totaIIy concea S its

presence. th?uﬁé}io?fsﬁr?%e B IRRAAR s Wco@%%ﬁr D80, BVAOM R SRy $04: Y

be on a surface o 44 covere |ner

soec o2 o g (R THSTE A LATS a4 by iR lr t?%ﬁ@ﬂéq%%'ardfrsﬁawg@é b

necessary for naklng and using various enbodinents thereof. It is to be
unde? st ooducthanbeok, a adernyfise suelogHarnydhe Bleipipsprthaveigsaniaierion bedides i n
the construction of the present hard cover product within the spirit and
scope of tshewpre&egst 6) Avand §4n Thargipt22ahetwomi the cavéomsirdsn2tZs BahdeSnasay be
made therein wi thout departing fromthe scope thereof as set forth in the
20appendedpiledbimthe Karf\ovea0p8d&h M0 that closes by folding the opposing cover boards
along the lines defined by the spine 22.
The liner 18 laminated to the board 244 overlies and concealingly encloses the
10 thin-film ink-circuit security device 226 between the liner 18 and the coverboard 244 and
thereby substantially or totally conceals its presence. In an alternate embodiment,
similarly, the laydown area 227 may be on a surface of the coverboard 244 covered by
the outer liner 12.
This specification has described the present invention that provides a hard cover
15 product with concealed security devices, including the steps necessary for making and
using various embodiments thereof. It is to be understood, however, that numerous
changes and variations may be made in the construction of the present hard cover product
within the spirit and scope of the present invention, and that modifications and changes

may be made therein without departing from the scope thereof as set forth in the

20 appended claims.
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2825322- 000040 05/21/2010 - 28 - CLAIMS What is claimed is: 1. A hard
cover product, conprising: an outer liner; a pair of rigid cover

boar ds prwocoty/3sc2a sel ected size and di sposed i n space@#Cafmsealonai7ati on to
define a spine gap for a hard cover product while defining opposing front
cover and back cover therefor and each attached on a respective major
surface to a major surface of the outer liner; at |east one of the rigid
cover boards conpri sing: a pair of opposing sheets having
opposi ng planar surfaces with a | ength-2hd w dth exceeding a thickness, a
first one of the pair of opposing sheets defining in a selected portion a
| aydown area on the planar surface tlggr£mis athin-film
ink-circuit security device printed on the | aydown area, the printed
thin-fil mypk-cilaiidissecurity device having a thickness no greater than

about a mnority of the thickness of the sheet; and t he pair of
opposi ng sheets, | am nated taogether to.sandwi ch the thin-filmprinted
thin-filmi nk-ili'r%lﬁ}:m{aacsoé/gwrlg thﬁceC)\%pglgln(‘,gOnceal ingly there between, with the

opposi ng si des of thg_one of the rigid cover boards substantially parall el
wi t hout a surf fEEUHEE4ti on of the presence of the printed thin-film
ink-circuit security device therein, whereby the printed thin-film
ink-circuit sedupdln st regad ceer dnglds pecicutiel alselpttad sigd ant dispdsgd amepagéd-apret ri gi d
cover boards is conceal ed fromcasual indication of its presence and is
hel d aft errclation naidefine aapaleygapnfbrsehard edoyert prexiectnwhilk idefning npbedtgifrenof t he
hard cover product and during nornal use thereof for hard cover product
purposes; odvéMAdHABB t&zer therefor and each attached on a respective major surface to a major
surface of the outer liner;
at least one of the rigid cover boards comprising:
a pair of opposing sheets having opposing planar surfaces with a length
and width exceeding a thickness, a first one of the pair of opposing sheets defining in a
selected portion a laydown area on the planar surface thereof;
a thin-film ink-circuit security device printed on the laydown area, the
printed thin-film ink-circuit security device having a thickness no greater than about a
minority of the thickness of the sheet; and
the pair of opposing sheets laminated together to sandwich the thin-film
printed thin-film ink-circuit security device concealingly there between, with the
opposing sides of the one of the rigid cover boards substantially parallel without a surface
indication of the presence of the printed thin-film ink-circuit security device therein,
whereby the printed thin-film ink-circuit security device enclosed and laminated in said
one of the rigid cover boards is concealed from casual indication of its presence and is

held after lamination safely and securely therein during manufacture of the hard cover

product and during normal use thereof for hard cover product purposes;
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2825322- 000040 05121/2010 - 29 - an inner liner attached in
overlying relation to the opposing planar surfaces of the rigid cover

boar ds; awo 2arv/i3sd2eri or body cooperatively supported w Phiruseée/obzmsl cover
pr oduct, wher eby the opposing rigid cover boards define a front cover
and back cover that nove together foldably along |ines defined by opposing
sides of the spine for containing the interior body within the hard cover
product. 2. A hard cover product, conprising: an outer |iner; a pair
of cover boards pre-cut to a sel ected s3%e and di sposed i n spaced-apart
relation to define a spine gap for a hard cover product while defining

opposi ng front aaduesr l@metlatkabikd doyerlyidpaertion tamd @podingplashweaon of thd r st
respective nmajor surface to a major surface of the outer |iner;

at | east qnﬁdggwiggmggwﬁﬁ boards conprising a sheet having opposing pl anar
surfaces with a | ength and width exceeding a thickness, a first one of the

opposi ng pl anaran%r"ftre{‘l&cﬁosdydc% h&'aﬁ?gel* Qup%o Jl g/(fth IdtPQ Bgltd C%Q/ft:r?prlagl}/cqovm area

t hereof ; and “circu Securi evi‘ce printed on
t he | aydown areva1r rlnted t hi.n- f|Im|

irc |t secur i %d¥|ce havi ng
a thickness no eé‘?hyetlh CREFILGLBEL cQ Ve hogr St‘%‘F%B? alppat CoYE I@Héé%c ovEhakheet ;
an inner liner attached in overlying relation to the respective second
maj or sur fragestoggtherteldablyerlonplinesglelingdbby apeasing sides ofribe siiee Sneonhininge
cover boards | am nated together to sandwi ch the printed thin-film
i nk- ci r cuithe sxarior bogy déthinctbe bandoeatd prgduct.t her e bet ween, whereby the printed
thin-filmink-circuit security device enclosed thereinis A CVMD 2068195 v 1
2. A hard cover product, comprising:
an outer liner;
a pair of cover boards pre-cut to a selected size and disposed in spaced-apart
relation to define a spine gap for a hard cover product while defining opposing front
cover and back cover therefor and each attached on a first respective major surface to a
major surface of the outer liner;
at least one of the cover boards comprising a sheet having opposing planar
surfaces with a length and width exceeding a thickness, a first one of the opposing planar
surfaces defining in a selected portion a laydown area thereof; and
a thin-film ink-circuit security device printed on the laydown area, the
printed thin-film ink-circuit security device having a thickness no greater than about a
minority of the thickness of the sheet;
an inner liner attached in overlying relation to the respective second major
surfaces of the cover boards, the inner liner and the one of the cover boards laminated

together to sandwich the printed thin-film ink-circuit security device concealingly there

between, whereby the printed thin-film ink-circuit security device enclosed therein is
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2825322- 000040 05/21/2010 - 30 - conceal ed fromcasual indication of its
presence and is held after I am nation safely and securely therein during
manuf act we 20fo/B3b@9har d cover product and during normal Pasasthenssyfis f or
hard cover product purposes; and an interior body cooperatively supported
wi thin the hard cover product, wher eby the opposing cover boards
define a front cover and back cover that nove together foldably along |ines
defi ned by opposing sides of the spine for supporting and encl osing the
interior body within the hard cover product. 3. A hard cover product,
conprising: an outer liner; a pair of cover boards pre-cut to a

sel ect ed sdofecabdddirétn a0 dndiCatpadd e Boshte bRl &thddd after MefihdtiondaffPaddat
receives a spine for a hard cover product while defining opposing front

cover and agk,CRYR B&%gmf&mﬁeﬁr@a? hlea{aéracéa@& ﬁﬂadactrﬁgp@gygy rhdal §le MY OF

surface to a major surface of the outer li1ner; t oards each

ConpriSinqgéFﬁﬁgfﬁmﬁ%¥L$ﬂ58§99§%$§%¥l%1 r surfaces wwth a length and width

exceedi ng CKNEess, pi ining in a selected portion a | aydown
ar ea; athin-filmjnk-cirguit security deyvice printed on the | aydown
area, the securdti}ieHEIQRY WADFARGVAY ﬁtmpeﬁﬁ%whw&h@ﬁ%rétcewertmaﬁlpc&bout a
mnority of the thickness of the cover boards; and an i nner |iner

attached in overheyehyghe eppasingrover bdneds degipe atfiont cowr end bagkj wversthatfmees of
t he cover boards, the inner liner and the cover boards | am nated together;
and together foldably along lines defined by opposing sides of the spine for supporting and

enclosing the interior body within the hard cover product.

3. A hard cover product, comprising;

an outer liner;

a pair of cover boards pre-cut to a selected size and disposed in spaced-apart
relation to define a gap that receives a spine for a hard cover product while defining
opposing front cover and back cover therefor and each attached on a respective first
major surface to a major surface of the outer liner;

the cover boards each comprising a sheet having opposing planar surfaces with a
length and width exceeding a thickness;

the spine defining in a selected portion a laydown area;

a thin-film ink-circuit security device printed on the laydown area, the security
device having a thickness no greater than about a minority of the thickness of the cover
boards; and

an inner liner attached in overlying relation to the respective second major

surfaces of the cover boards, the inner liner and the cover boards laminated together; and
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A CMD 2068195 v1 2825322-000040 05121/2010 - 31 - an interior body
cooperatively supported within the hard cover product wth opposing sides
att ached wo 2otve13s6er |iner and a back attached to the gpiras2déion3zehceal i ng
the printed thin-filmink-circuit security device from casual indication of
its presence and held after attachnment safely and securely therein during
manuf acture of the hard cover product and during normal use thereof for
hard cover product purposes, wher eby t he opposi ng chi pboard cover
boards define a front cover and back cdder that nove together foldably

al ong lines defined by opposing sides of the spine for supporting and

encl osi ng the iant ekdrion Yaastycospefatively dippadtell Sothat R GehdCtoved préideardicover
product, conprising: an outer liner; a pair of cover boards pre-cut to

a sel ect edpsbagy §Rek HRRASRAME MrtP RA&MARASdck &h@Heli 8 i Ps e foP_@oﬁ:e??r%nt hat

receives a spine for a hard cover product while defining opposing t
cover and ) f.or . C ch n_a respective first, major
surface t(;c %ﬁljfn%;é%ﬁﬁé lt}trhggiéig c%{:mf%%u% tc%y ﬂI‘%ltﬁr%)él} ?ggugl mg]tcﬁ%mg%f\?résrprﬁsgﬁ?ed@ldeach
conprisin sheet havin 0S| n l.anar ,surfaces with a |l ength and w dth
exceedingqﬁﬁkﬂ§?%W@ ,aﬁﬁﬁgiﬁﬁﬁés ﬂﬁ?ﬁﬁmp “&ngév%ﬁﬁ%@nﬁdﬁﬁﬁ%hmﬁ‘P&?ﬂomn
ar ea,; athin-filmink-circuit security device printed on the | aydown
area, the Psedigh and/dugisginoamplaise tepreptiien luitd eewer pepdyeierpeses,han about a
mnority of the thickness of the cover boards; and an inner liner
attached i n ovevleydbyghe ep@isingchipgbobliecovesipeeds dedins adomd consgr and bavkf@eas of
the cover boards and overl apping the spine, the inner liner and the cover
that move together foldably along lines defined by opposing sides of the spine for

supporting and enclosing the interior body within the hard cover product.

4. A hard cover product, comprising:

an outer liner;

a pair of cover boards pre-cut to a selected size and disposed in spaced-apart
relation to define a gap that receives a spine for a hard cover product while defining
opposing front cover and back cover therefor and each attached on a respective first
major surface to a major surface of the outer liner;

the cover boards each comprising a sheet having opposing planar surfaces with a
length and width exceeding a thickness;

the spine defining in a selected portion a laydown area;

a thin-film ink-circuit security device printed on the laydown area, the security
device having a thickness no greater than about a minority of the thickness of the cover
boards; and

an inner liner attached in overlying relation to the respective second major

surfaces of the cover boards and overlapping the spine, the inner liner and the cover
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A CMD 2068195 vi 2825322-000040 05/21/2010 - 32 - boards | ani nated
together for concealing the printed thin-filmink-circuit security device
from caswaD 20rdizs@pi on of its presence and held after arrcaaiseewi3zvasely and
securely therein during manufacture of the hard cover product and during
normal use thereof for hard cover product purposes; and an interior body
cooperatively supported within the hard cover product, wher eby t he
opposi ng cover boards define a front cover and back cover that nove

t oget her fol dably along |ines defined b32 opposing sides of the spine for
supporting and enclosing the interior body within the hard cover product.
5. The hartaci\emirataddugsthasfor eideglthyg the peiyitedfthiah flimvinklcircdit sdeurdy dévice
wherein the outer liner defines a coded indicia that is displayed on a

portion thedRQasial 1@&!11'0&[8??6? 1t‘§’I ﬁr@seh&? ah@%@ﬁi"‘@ﬂ@rr @c?&chment saffly adCsdd@fetl, cover
product as recited in any of clainms 1, 2, 3, or 4, wherein ghe printed

thin-fil My éljékcc%l.{]rﬁlg'rhmﬁﬁ%] 1 et&f tgf?ﬁﬁrﬁ lv&' r'dg&& aﬁd%{lhpé gﬁélq.l%g Ecl"xe?&)lf r

conductive I'n radi o freq Nncy ci rcul

conflguregﬁgf res ndlng?to ra io frequency signals. 7. The har d
cover pro “ﬁ?rp ‘ﬁe%ﬁ9 of claims |, 2, 3, or 4, wherein the
printed thin-filmink-circuit security devi ce further conpri ses an

el ectroni c pr ocd@disronpady seeneratively seraradpithinghe hay agierredycient i fi cati on
code for use in responding to radio frequency signals. A CVD 2068195 vi
2825322- 000040 vaietehly/ the @Pposing cover boards define a front cover and back cover that move

together foldably along lines defined by opposing sides of the spine for supporting and

enclosing the interior body within the hard cover product.

5. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the
outer liner defines a coded indicia that is displayed on a portion thereof in alignment with

the laydown area.

6. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the
printed thin-film ink-circuit security device includes a printed electrically conductive ink
that defines a radio frequency circuit and antenna configured for responding to radio

frequency signals.

7. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the
printed thin-film ink-circuit security device further comprises an elecironic processor
with memory programmable with a unique identification code for use in responding to

radio frequency signals.
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- 33- 8. The hard cover product as recited in any of clains 1, 2, 3,
or 4, wherein the interior body is configured to receive a conpact disc.

9. The hawo 20uvBs62pr oduct as recited in any of clains 1PCZ/US3010085745
wherein the interior body conprises a plurality of pages bonded together
along a side edge to define a book. 10. The hard cover product as
recited in any of clains 1, 2, 3, or 4, wherein the interior body conprises
a ring nmenber for receiving sheets. 11. The hard cover product as
recited in any of clainms 1, 2, 3, or 4;33vherein the printed thin-film
ink-circuit security device is an RFID devi ce. 12. The hard cover
product as recid. ethé Rardryoved podattrs récited, in3ny OF cthimwt1e2eB Nort 4)6vidr@h @heover
boards are chi pboard. 13. The hard cover product as recited in any of

clainms 1, igeridr bty i€ coNiRf&d 1 rblifvd 4 SirthAcP¥sE. Poards are cardboard.
14. The hard cover product as recited in any of clainms I, 2, 3, or 4,

wherein the rigid cover boards are fibreboard. A CVMD 2068195 vi
2825322- 000040 05/21/2010 - 34- 15. The hard cover product as recited

in any of clai , 3, or 4, wherei.n the |ayd rea_conprises
rece s}s/. r‘gs ’E’he ﬁard cover product as recited in any o c?a\{\ln;ls %, 8, 3, orngﬁ wherein the
interior body comprises a plurality of pages bonded together along a side edge to define a

book.

10. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the

interior body comprises a ring member for receiving sheets.

11. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the

printed thin-film ink-circuit security device is an RFID device.

12. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the

rigid cover boards are chipboard.

13. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the

rigid cover boards are cardboard.

14. The hard cover product as recited in any of claims 1, 2, 3, or 4, wherein the

rigid cover boards are fibreboard.
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16. The hard cover product as recited in any of clainms 1, 2, 3, or 4,
wherein the | aydown area conpri ses a debossnent. 17. The hard cover
product aworewi3se9i n any of clains 1, 2, 3, or 4, wherecm/ush@olayddwn ar ea
conprises a planar surface. 18. A method of making a hard cover
product with a conceal ed security device, conprising the steps of: (a)
printing a thin-filmink-circuit security device on a | aydown area of a
first one of a pair of opposing sheets each sheet havi ng opposi ng pl anar
surfaces with a length and wi dth exceedidrg a thi ckness thereof, the pair of
opposi ng sheets pre-cut to a predeterem ned size, the pair of opposing
sheets | am nat 6d. tTigelidi@cov@ pleduches seclted i ayf oftcl@aisr 1, 2f 31 biod dylepdgRhdOar ds
and to thereby sandwi ch the thin-filmprinted thin-filmink-circuit
security deydowm £NERAiBOh Yedes. the first of the pair of cover boards, wth
t he opposing sides of the first of the rigid cover boards substantially
paral l el w thout a surface indication of the presence of the printed
thin-filmink-circuit security device therein, whereby the printed
thin-filmink-circgyit security device enc|osed and | am nated in said first
of the rigid cd¥er oléﬁr§§°Ye§ Pé‘é‘ﬂ'@ééﬁf ’?&“?&B’n@}l’é’a%fﬁ?msrﬂdi%éi Pich veergin ghe
presence and is held after |am nation safely and securely therein during
manuf act urleydefvnianes ¢rapmiiseo 9 debgsgmenict and during normal use thereof for
hard cover product purposes; A CMD 2068195 vl 2825322-000040 05/2112010 -
35 - (h) attaching to an outer liner the pair of rigid cover boards
di sposed in spaced-apart relation to define a spine gap for a hard cover
product while def iTHehr®BORE PRt AfecRQVRY a6t dafls 162V 8! ot DR Gh nand
each attached on a respective major surface to a najor surface of the outer

l'i ner; la dow('nca)rcfaaéotn?gﬁﬁia@?gﬁﬂalj gﬁ?ﬁhl iner attached in overlying relation

to the opposing planar surfaces o e rigid cover boards; and (d)
attaching an interior body cooperatively supported within the hard cover
product, wher eby the opposing rigid cover boards define a front cover
and back cover that nove together foldably along |ines defined by opposing
sides of the spfne msthadosf Baking g herbeqvst pradyet Wity caneeniad seperityalevice.over
product . 19. A method of making a hard cover product with a conceal ed
security dempospgtombenssiing t he steps of:

(a) printing a thin-film ink-circuit security device on a laydown area of a first one
of a pair of opposing sheets each sheet having opposing planar surfaces with a length and
width exceeding a thickness thereof, the pair of opposing sheets pre-cut to a pre-
deteremined size, the pair of opposing sheets laminated together to define a first of a pair
of rigid cover boards and to thereby sandwich the thin-film printed thin-film ink-circuit
security device concealingly in the first of the pair of cover boards, with the opposing
sides of the first of the rigid cover boards substantially parallel without a surface
indication of the presence of the printed thin-film ink-circuit security device therein,
whereby the printed thin-film ink-circuit security device enclosed and laminated in said
first of the rigid cover boards is concealed from casual indication of its presence and is
held after lamination safely and securely therein during manufacture of the hard cover

product and during normal use thereof for hard cover product purposes;
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(a) printing a thin-filmink-circuit security device on |aydowmn area of a
first cover board, the printed thin-filmink-circuit security device having
a thi cknese 20m/gs@at er t han about a mnority of a thickmesaisedlobzy4Eover
boar d; (b) attaching the first cover board and a second cover board
to an outer liner, the first and second cover boards pre-cut to a selected
size and di sposed in spaced-apart relation to define a spine gap for a hard
cover product while defining opposing front cover and back cover therefor
and each attached on a first respectiveliaj or surface to a major surface of
the outer liner; A CVMD 2068195 vi 2825322-000040 05/21/2010 - 36 -

(c) attaching ap) hitdtBing fo@r outbr @¥eRIthe/ baig of ﬁ%ﬁit tPRr bBards URPARALH Lpackgcond
maj or surface of the cover boards opposing the outer liner, the inner |iner
and the fi - ' b G - |
R R L A R A L S,
t he printedvthi 1;iln1in -ciﬁcui& sgc ri.ty device ﬁnclosed therein i.s
conceal ed YA Pads FOYHR Fdgier axd g3t gcrﬁﬁ@g&r@épea? 4e eI S ackytp @ major

| am nati on safeuy and securely therein during manufacture of the hard cover
product ardriacs ¢iibe AYeHERcTuse” t hereof for hard cover product purposes:

(d) attaching an interior body cooperatively supported within the hard
cover product, (¢) attachimgeaneipyen heer aptpdsidip cvenldng elatiors tad thici apposing plantr cover
and back cover that nove together foldably along |ines defined by opposing
si des of tshefagpiofieéhefriid songpdobhidegandnd encl osing the interior body within
the hard cover product. 20. A nmethod of naking a hard cover product
with a conceal gd) SeeddhinpYarl @Mb&sh b&BTBdpetaigely"Qippb SRS wathin the hard do%r
attaching to an outer liner a pair of cover bdards pre-cut to a selected
size and Qﬁ&ﬂﬁ§6d in spaced-apart relation to define a gap that defines a
spi ne for "a hard cover product while defining opposing front cover and back
cover therefor and.each attached,on a .respective first maj urface to a
ma or surface ST R PEPOSHERFY NS HoGUBIeBBGR d0nb AT RAY I SFoBrng

pl anar surfaces with a Ien?th and W _dth exceeding a thickness; . (b)
printing anevsitaeetherdpldaklycalongfinesgisbined by oprosingesidng of thaspiesfor gertaining t he
spine, the printed thin-filmink-circuit security device having a thickness
no gr eat erthe ingamioabodyt wethimi the hatdycowér frbduct.hi ckness of the cover boards; A
CMD 2068195 vi

19. A method of making a hard cover product with a concealed security device,
comprising the steps of:

(a) printing a thin-film ink-circuit security device on laydown area of a first cover
board, the printed thin-film ink-circuit security device having a thickness no greater than
about a minority of a thickness of the cover board,;

(b) attaching the first cover board and a second cover board to an outer liner, the
first and second cover boards pre-cut to a selected size and disposed in spaced-apart
relation to define a spine gap for a hard cover product while defining opposing front

cover and back cover therefor and each attached on a first respective major surface to a

major surface of the outer liner;
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2825322- 000090 05/21/2010 - 37 - (c) attaching an inner liner in
overlying relation to the respective second major surfaces of the cover
boards, twe 2orwmss620i ner and the cover boards | am nated wProgaiShen/03znsl

(d) cooperatively supporting an interior body within the hard cover product
w th opposing sides attached to the inner liner and a back attached to the
spine for concealing the printed thin-filmink-circuit security device from
casual indication of its presence and held after attachment safely and
securely therein during manufacture of-3ithe hard cover product and during
normal use thereof for hard cover product purposes, wher eby t he

opposi ng chi pbqay dttahugy ab eaied Jirdefin Reedyihp QBlktiGOYEa RBFLHRE KedRY Bhajbhat
nove together foldably along |lines defined by opposing sides of the spine

for suppordimg @Pgleiﬂﬁkpﬁé)d}gs %Pﬁ#g}(ﬂg fhe io‘aF]eé ?1319% {4 iHeP 1ihBCaRPfE HVE ver

product . 21. met hod o I'ng a cover product wth a conceal ed

security i conpyj Si he st eps..of: . : a). attaching to.an outer
liner a pgjleo\r&déﬁ AT {S%gtrﬂgrs %°p§aen-%3vﬁ Ehg rpnged g%?’éémslpg'émﬁwg S%‘%?boggvdcq n
spaced-apart relation to define a gap that defines a spine for a hard cover
pr oduct wHOREFEED i g‘ﬁwagl?:n\jh?rﬁwhtthec Bﬁ%ﬁeg af{ﬂil' RnleBipat ForUFBE BpVictd
each attached on a respective first major surface to a major surface of the
out er | i nemcloseretheesieris sorgeasdelioh daswdl indiogposdihys presmage sk fsaedd aftet h a

| ength and wi dt h exceedi ng a thickness; (b) printing a thin-film

i nk-ci r cuiltmBetion sdfylycediseeurely therehydlning mamdadture ol ehesipird €pvéripodiict mided
thin-filmink-circuit security device having a thickness no greater than

about a Mgy bfreedl usOhek b ERIRNS cer bRRUGHBFosBoar ds; (c) attaching

an ;nner I;neL in overlying relation to the respective second major .
the cover - o bORETER" 3 BBE UESBREORH Fiudflecwihhi®ule"RER covBer a0

product,
whereby the opposing cover boards define a front cover and back cover that move
together foldably along lines defined by opposing sides of the spine for supporting and

enclosing the interior body within the hard cover product.

20. A method of making a hard cover product with a concealed security device,
comprising the steps of:

(a) attaching to an outer liner a pair of cover boards pre-cut to a selected size and
disposed in spaced-apart relation to define a gap that defines a spine for a hard cover
product while defining opposing front cover and back cover therefor and each attached
on a respective first major surface to a major surface of the outer liner, the cover boards
each having opposing planar surfaces with a length and width exceeding a thickness;

(b) printing a thin-film ink-circuit security device on a laydown area in the spine,
the printed thin-film ink-circuit security device having a thickness no greater than about a

minority of the thickness of the cover boards;
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- 38 - boards | am nated together for concealing the printed thin-film
ink-circuit security device fromcasual indication of its presence and held
af ter attwohnen3seaf el y and securely therein duri ng maneCaatseeie/ossd74% he hard
cover product and during normal use thereof for hard cover product

pur poses; and (d) cooperatively supporting an interior body within the hard
cover product, wher eby the opposing chi pboard cover boards define a
front cover and back cover that nove together foldably along |ines defined
by opposing sides of the spine for supp®ting and enclosing the interior
body within the hard cover product. 22. The nethod as recited in any

of claims 18, X8) atPRhiig ahlinnbulihéteih BRAPMeSeRdoh R 8 RBp&tive s86ndimgoR
coded indicia on a portion of the outer Iiner in alignnent with the | aydown

area. surfacks o-fgfe bR &S lﬁeﬁﬁe?ﬂef ThddRY cRfer Bbﬁ‘ﬁ%gate%%get%gr Qa 21,

wherein the step prrntrng r corrprrses printing

electrically c uctrv ink to define a. r fre respons urt
2nd ant enna ot SuPEHGrED phS ﬁ%r’“‘ﬂdﬂt?‘a"" Yowrrfﬁéﬁ%ﬁ%@ VEreipuct wit

The met hod as recited ip any of clains 18 21, further conprrsrng
the step @Ppﬁl%afrlérwt%ef ioethp e Zaertamdrr chrrﬁtaﬂr@dép thausninesios Gereylingevi ce
an el ectronic processor with nenory programable with a uni que

i denti fi cdh¢ prntedthen-fibm inkseirtyit sesupoyritivieg from casdrloinflicatipresfciys megnad snd A CVD
2068195 vi 2825322-000040 05/21/2010 - 39 - 25. The nethod as
recited i meRinyfteofattatiahem sifely 48d s@Qrady thkleinwieihgimardufieonst eif the hara uaped ses
providing an interior body configured to receive a conpact disc. 26.

The net hogr@fuct & dRfhel Hor@AYuse thebd¥ (HBhatd cok? prodficOfurgdsesWher ei n the step
(d) conprises provrdrng an interior body configured witha plurality of

pages bonded t %%}&?rthgl)}%&u% cﬁ'r'lﬁi)%ar%dc%%elt Soal il debfie 3 PP Kover and back cover

that move together foldably along lines defined by opposing sides of the spine for

supporting and enclosing the interior body within the hard cover product.

21. A method of making a hard cover product with a concealed security device,
comprising the steps of:

(a) attaching to an outer liner a pair of cover boards pre-cut to a selected size and
disposed in spaced-apart relation to define a gap that defines a spine for a hard cover
product while defining opposing front cover and back cover therefor and each attached
on a respective first major surface to a major surface of the outer liner, the cover boards
each having opposing planar surfaces with a length and width exceeding a thickness;

(b) printing a thin-film ink-circuit security device on a laydown area in the spine,
the printed thin-film ink-circuit security device having a thickness no greater than about a
minority of the thickness of the cover boards;

(c) attaching an inner liner in overlying relation to the respective second major

surfaces of the cover boards and overlapping the spine, the inner liner and the cover
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27. The nethod as recited in any of clains 18, 19, 20 or 21, wherein the
step (d) conprises providing an interior body configured with a ring nenber
for receiwDngleiseys. A CVMD 2068195 vi 2825322- 000040 OBCIZA/S2000035745

-38-

boards laminated together for concealing the printed thin-film ink-circuit security device
from casual indication of its presence and held after attachment safely and securely
therein during manufacture of the hard cover product and during normal use thereof for
hard cover product purposes; and

(d) cooperatively supporting an interior body within the hard cover product,

whereby the opposing chipboard cover boards define a front cover and back cover
that move together foldably along lines defined by opposing sides of the spine for

supporting and enclosing the interior body within the hard cover product.

22. The method as recited in any of claims 18, 19, 20 or 21, further comprising
the step of providing a coded indicia on a portion of the outer liner in alignment with the

laydown area.

23. The method as recited in any of claims 18, 19, 20 or 21, wherein the step of
printing further comprises printing with an electrically conductive ink to define a radio
frequency response circuit and antenna configured for responding to radio frequency

signals.

24. The method as recited in any of claims 18, 19, 20 or 21, further comprising
the step of providing to the printed thin-film ink-circuit security device an electronic
processor with memory programmable with a unique identification code for use in

responding to radio frequency signals,
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25. The method as recited in any of claims 18, 19, 20 or 21, wherein the step (d)

comprises providing an interior body configured to receive a compact disc.

26. The method as recited in any of claims 18, 19, 20 or 21, wherein the step (d)
comprises providing an interior body configured with a plurality of pages bonded

together along a side edge to define a book.

27. The method as recited in any of claims 18, 19, 20 or 21, wherein the step (d)

comprises providing an interior body configured with a ring member for receiving sheets.
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