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L‘am"g’at ed Sheet and Process for Manufacture of a
Lanm™gat ed The present invention rel ateLSrd S

| am nat ed %&t“ Geset and to a process for manufacturing the Iam nat 3 E
sheet . In particular the_present invention relates to a
| am nat ed sheet conprising sheets of met‘aP' ffoi | and .paper and a
process for manufac l.hat ed sheets,

such as those rrade S-S Heers ot
a variety of.. fuctlons |ncl_

such as conf ectlonery are of ten wr
| ami nat ed sheets, and g ﬁar ettes apd:
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molgture which conld ‘degzade the tobaccs

Laminated sheets are often piinted or embosged
| - -with."images" such as trade maxks, log""' .OF company names
20, of manufacturers or d:.st:r:.butors, or of ,_er information in
order to enhance the presentat:.on of g oods wrapped or
. packaged in the 1axnina.tad sheats. - '

. :m gene:a:., nALe \1xe printed cr
.ambosaad on one side only. uﬁually: __é'paper ig printed
25  ox.the metal foil is embossed. but oc a.s:.on_ally both the
metal foil is. p:inted and. the -pa.pe: ia emi:bésed. ., The
printing and embossing 13 ca:::i.ed. by procesaes wh:l.ch
are well knowa in printing technology,: s ch ‘as roll to roll
- embossing and. intaglio priating.

30 IWh:I.le ic 13 well l:nown in "'printing and papex



Lam nat ed sheets are often printed or enbossed wi th "imges" such as -,
trade marks, |ogos or company names 20 of manufacturers or distributors, ~

or other informat ion in order to enhance the presentation of goods s
wr apped WP 97/45266packaged in the | am nated sheets. PCT/SG96/00045" -
general , | am nated sheets are printed or enbossed on one side only.
Usual Iy, the paper is printed 25 or the metal foil is enbossed, but
occasionally both the ~nmetal foil is printed and the paper is enbossed.
The ﬁﬂ‘&aﬁéhnﬁ u.mwueaﬂ shdet) \cdiprksEas aki ch are

“wel | knownln t|n e I roll taq ssjing and
intaglio *) g 1 %"Ei p%%‘?ﬁ“ﬁ"v@# %\ﬂﬁmf h{'ﬁﬁeﬁ# Pnting
and paper been knmmvmgprogggg a laminated sheet on which the _

PCTG SE6/ e ng and embot ssing are :ln registrati:& ‘that iﬂﬁf&hré to

pro sheet conpri.sin ed ne ol l .an

pri nt fog{n“h ﬁ nﬁ‘eFP&’ rﬂﬁ/}i ﬁ?ﬁé 80R 5 ni nat ed

sheet on winlsdbsséd imagep.i nti ng and errb055| ng are in regl stration, that

is, on 5 which there is exact correspondence of the printed and

~An ob:ect: of the p:esent invention is to provide
a laminated sheet-. comp:::l.s:l.ng px:lnl:ed paper and embossed
matal foil wherein the printing and embossing are in
10 registration.

A further jbbfééi: of the present invention is to
provide a process for mam’zfact:ﬁ:iné 'suct_r a laminated sheet.

_ a.ccord:l.ng to the presem: invention there is
provided a p:ocaas foxr. manufactur:\.ng a lam:.nated sheet
15 comprising the steps ot.

(1) adhering together a sheet of metal
£0il and a sheet of paper;

(11) printi.nc an image on an outer gurface
' of t:he paper, and

20 (iid) _embos'ung a mirror of the imsge on
~ the metal foil in registration with
th_a printed image on the paper.

- According' l:o the present invention there is
provided a p:ocess for manufacturing a laminated sheet
25 camp:is;ng the st_eps. of:

(1) adhering together a sheet of metal
foll and a sheet of paperx:



enBfossed i mages. An object of the present invention is to

prOV|__de a | ami nat ed sheet conprising printed paper and embossed
~metakfoil El?t he printing and enbossing are i n 10 re /b&ﬂs
A further o ec the present invention is to provi de a“process for
manuf act ur i ng such a | am nated sheet. : ‘ According to the
present invention there is provi ded oy process. for manufacturing a
| am nat ed sheet 15 ising th )
adhering together a* shgg'?bof ‘et a Qnﬂ:ﬁgin%f aa :unage on the m\#i £o.i fa
sheet of paper; FPI’) pr| nti ng ‘an |mage on an outer
surface ... .. ..., R of the paper, ,_.and 20

(iii) “enbossing a “of the i
the metal foil“in 'r"e'gl ?fi'l;'&?l o 1%9-?&0&35-

noivi t
| rage on :t he paper ..
there ig

'°fm°h° 1mage P PPt ed
“%Mw ©f the mageantin nvention

" on r.h'e.inatal fo_l. o

As noted above, the order of the printing and
embossing steps is not .essential. __Bowavar, it is preferred
that the embossmg step. p:eceae the prin

coxn.p:ises detect:.ng the f:.rst fomed ! tha pr:.nted a:nd.
embossed images and controlling the nub eﬁuent
;-:,,;_,emboss:.na/printing step to .ensure registrat:.on of the

- subsequently fcmeai_:.,p:inte and emboesed_images.

15 N 'I.'he atep of gdhe:ing togethe : he sheet.s of paper ]
and metal foil. may be ea::_'_”d out by any suitable nat:hod
In:-a prefexred. embodiment, the mta £ :.s_ passed over a
coating roller which appl:l.es adhesive to. ona surface of the
metal foil. The paper a.nd met:a.l £o:.1. aré t:hén pasaed .

20, Dbetween a pair of rolis which press t] eipaper and the
adhesive. coated suxface. ©OFf .the mei:a.l £oi.1 \:oget:her to form. .
the laminated. shaat.,"__

'J.'he enbossing step may be rcar::.ed oui: by any

- suitable ne_f.h_.og_. o ::n one mev.-.hod. of ;E_emboss:l.ng, a workpiece

. oller) and embossing di located on e:l.the:
side of the 1a.m1nated sheet: and brough :_:t:oget:her so ‘that
‘the die contacts and ambosses the f i1 In another method .
cf embossing, the wqupi.ece is stat - a.nd the die 1is .
moved up and down againgt’ t:he natal foil of the laminated

30.. .sheet.  In another. method of emboss:.ng. he worxkpiece is
moved against the paper of. hhe lamina_ e _sheet:, thus

25




25 conprising the steps of: (1) adhering

t oget her a sheet of netal . foil and a sheet of
paper ; . WD 97/ 45266

PCT/ SG6eVOR3H45266 - 3- Pcrlscysloooos(i i)

enbossing an image the netal foil; and

(i) printing a mrror of the iaage=on the

outer surface of the paper in 5 registration with
the enbospaessing the metal foll against the embossingtdiefoi| .

As noted above, the order of the printing and enbossi ng steps i s not
essential. However, it is eferred that the epbossing step precede

the printing step. THcis ferred fhat [the eqhop FHWP cPPERTLNNS { he

process feea:tmrthesnhinstoﬂgshbetfbeeﬁeénrmd niptée pwoniredlmd
with one roll actiag as a worl:p:l.ece and being formed from a

5 relatively soft: matexial such as papar, and the other roll
acting as a die and being formed from metal, such as steel.

The p:inti.ag stop may be carried ocut by any
suitable method For example. the printing step may
comprise rel:l.et or lette:p:ess p::.nting, planographic

10 printing or intaglio p:int.ing, such asg pho!:og:a.vure or roll
to roll gravure.

The laminated sheet of the present inventiocn may
have phys!.eal characteristics appropriate for the intended
u3e. For e::ample, where it is intended for wrapping

‘15 confeci:ionery, the lamina{:ed gheet may need to be very
£lexible. Altarnatively, where it is intended to line
_cigarett:e boxes, it may be necesaa:y that the laminated
sheet be :elatively :'Lg:ld so t:ha.t it can be folded and
maintain’ the £o:|.dc. '

20 Different physical characteristics of the
laminated sheet may be provided in part by choice of
adhesive and the grade and type of paper and/or metal foil.

It is preferred that the metal foil comprise a
metal chosen form the main group of the periodic table.

a5 It is particularly preferred that the metal foil
comprises or consists of aluminium.

Optioﬁﬁlly. ‘the process of the present invemtion
comprises acolouring the metal foil. Preferably, the

_05 Aun\ wad

o



enbossed i mages and controlling the subsequent enbossi ng/ printing step
to ensure registration of the subsequently formed printed and enbossed
i mages. WO 97145266 The step of adhering together the sfmﬁ,m&ﬁoomper
and netal foil may be carried out by and suitabl e nethod. In a
preferred enbodi ment, the metal foil is pa sgd over«a coating roller
whi ch applies adhesive to one surface of -tF netal foil. The paper

and netal fo S&gm‘?g e aeRA f £35S t he
paper and thelécl% rebsl ve co0a e Bggr?acem'*'tB %1(1-:- ! &iﬁz\,{i&ﬂhﬁ{r to

form th?q"fﬂﬁqﬁt’éﬂ ie suri a' v y. be
carried out lkpoloured by Mﬁgbbesﬂﬂhaérohu anemmcbmwmzag ‘Eha

S e of the 1SRG CrE Sdbofifed Ha T HebEy BT U 'Mirae

cont act S5 and RIS SRR - bmedtwﬂ bynpasedngr the: meal: folloithranghimghothe

wor Kpi ece i s giypidipmbex obe £he Higel.S ... . noved up and down against the

metal foil of.the |am nated 30 sheet. |'n anot her nethod of ‘enbossi‘ng, the

wor kpi ece i s " ‘hoved agai nst ‘the-paper- of: t he | @fi-nated sheet,, . t hus.

WO 97/ 45266 : “: ! - The present invention .is Bm(iiﬁs:har by way
of example with reference to the a.cconpany:.ng drawings in
which:

. 10 © ' "¥Figure 1 is.a schematic -di:-ag!fﬁ“--?f.é preferred

embodiment of a process. in accordance with the present
invenl:ien fox- manufact:ur:i.ng a :p::afe::ed embod.:.mem: of a
laminated sheet in acco:dam:e with the present :anant:.on.

- Pigure 2(a) is a plan view:of the metal foil
i1s surface of the laminated sheet manufactured by the process
shown in Pigure 1;

- Pigure 2(b) is a plan view of the.paper surface
of the laminated sheet manufactured. hy the. . process ghown in
Pigure 1; and : e '

20 " 'Pigure 3° is a ‘cross section of the laminated
sheet shown irn Figures 2(a) and 2(b).. -

““rn’ the prodess shown in Figure 1 metal foil (3)
ana paper (4) ‘are” fed from ‘respactive. ‘reels (1) and (2) and
' ara paued ‘through a series-of. wo:kata.tions at which the
25 mehal ‘foil (3) and the paper (4) ares:-laminated together, an
imaqe is’ p:iated on the paper (4), and a *mirror® image i3
embossed on” the metal foil" (3) o : :

w:l.th reference to Figure" 1, -the metal €foll (3).,
typicauy gilver aluminium £foil, 18’ passed from the reel



- 4- pressing the nmetal foil against the enbossing die. _
It is preicdnadss hat the enbossing step conprises feeding the o
| am nat ed sheet between the nip of two rolls, ~ with onECT’gF?%ng a a-
wor kpi ece and being formed froma 5 relatively soft material auch as
paper, and the other roll acting as a die and being formed from netal,
such as steel. The'pﬁrl'ntl ng step may be carried out by

i Labl hod. F h
Poliof ofEf PPRFoRCEEARAPR FRRL of i ArLeih dePEPLCE SRRy i ntagl (0

intaglio
pri nt i ngerefenahivphst oy evene filmoldver ond muxfadce;cf e metal
The | am ggied(sheet of the present invention nay. . have physical
characteristics appropriate for the intended use. For exanple, where

it is intended for wapping 15 ~ confectionery, the lam nated sheet may
need to be very 'l‘heftnex;'am €03l 13N aid @aperide Sxion a:nentxsuied to line .

cigarett o] . t be '
rel ati vel?ibrlégla t?o {T?é can % % +‘g€d1£a|$1%A daa}&q'f ali ?1 %‘he ol ds. 20
Di f f er ent¥BpfPsPERBs: I’Fi’teamﬂs’t?%s"%t?%e’“rface | 2%rithe aetabfoiby be

provi ded{Bd paenllyy ayainst &ne su:fe@&lesfvmarﬁhﬁéhe Of PO€o afsherh YRE Of
paper andLainiREd dhidlde.

The outer surface of the metal foil (3) of the
10 laminated sheet is then coloured by transporting the
laminated sheet in contact with a_-'gravure roll (7) which

deposits a layer of coloured ink on the outexr surface of
metal foil (3).

The wet ink is dried by passing the laminated
15 sheet through a dryving chamber (8) in wh:.ch hot air is
circulated.

The laminated sheet is then passed across a
gravure cylinder (9) which leaves a printed image on the
cutex surface of the paper (4).

20 -The wet ink on the paper is then dried by passing
the laminated sheet through another drying chamber (10).

The laminated sheet is _thexi passed to an
embogsing station which comprises a workpiece (12a) and a
‘die (12b) which embosses on the metal foil (3) a “mirror"

25 image of the printed image on the paper (4). A control
assembly which includes a sensor (11) upstream of the
embossing workstation detects the printed mage on the
Paper (4) and controls the process by any suitable means to
eéensure that the embossed "mirror" image on the metal foil

30 (3) is in registration with the printéd image on the paper (4)

Substitute Sheet (Rule 26)



It is preferred that the metal foil conprise a -~ metal chosen formthe

mai n group of the periodic table. 25 _ It is particularly
pre?erred wWab7as2es et al foil conprises_or consi sts ofg@hﬁmﬁ@mupyl
ptional ly, ‘the process of the present invention ' conprises: -colguring
the nmetal foil. Preferably, the . = TAD 97/ 45266 _

PCT/ S&6/ 00005 -5- col ouring step

conprises .a rol | to Fisdllgr,avihe gmbossed and proased Lamihbeld kpedtol e

d ked
s rol 1 A el (e & pargfLaUL PaRY PELIHeRARIEpRIRIOTY Fhd N
gravure 5  rol %%WI@{F tﬁ}mbm%e@h@th gmalder rgedsgh a hot

ai r chanber or ‘the llke n s The: preseént |nventLon i.s.
descri bed further.. | e mnth reference to the acconpanylng
dr awi ngs i n éﬁmzhe 2 (é5 WE the outer surface of ‘the metal

5 f011 (3) of a section of the lamlnated sheet

manufactured by the process described above on which is
embossed ‘an 1mage (15) which’ comprlses an array of- the
“word "tobacco® . Flgure 2 -tb) showszthe.outer surface of

_ ‘the’ paper ‘(4) ‘of the séction of the laminated sheet

10 ~shown in Figure 2 (a). 'The: outer sutface of the paper
-is marked 'with a printed‘image‘(17)3%hich comprises an
-array of the word "tobacco" The" arrangement ig such -
that there is correspondence in shape, size and ‘position
of the embossed and printed images.

i5 " Figure 3 (a) is an enlargement 6f "a:cross section
of part of the laminated ‘sheet shown 'in Figures 2 (a)
and 2 (b) which shows” the metal foil (3) and the paper
(4) held together by a thin layer of‘adheSive*(IB).
The metal foil (3) has impressions (19)where the

20 embossing die has made contact and depressed the surface
of the metal foil. As the embossing and printing are in

. registration, the paper has deposits of ink (20) which
correspcnd to .the impressions (19)in the metal foil (3).

Figure 3 (b) is an enlargementch a cross section
25 of part of the laminated sheet shown in Figures 2 (a)
and 2 (b) which shows the metal foil (3) and the paper
(4) held together by a thin layer of adhesive (18) .
The metal foil (3) has impressions (14) where the
embossing die has not made contact and depressed the
30 surface of the metal foil. As the embossing and
printing are in registration, the paper has deposits of
ink (16) which correspond to the 1mpressxons (14) in the
metal foil (3). '



10 Figure 1 is a schematic diagramof a preferred B
enmbodi nent of a process in accordance with the present |nvent|on for
manfacturing a prfeferred enbodi ment of a | am nat ed sheet in _
accor dam@9miis266 t he present invention; FPETISE9000S | 5 o
plan view of the netal foil 15 surfaces;of the |am nated sheet
manuf act ured by the process shown i'n Figure 1; Fi gure
2 (b) is a plan.view of the paper surface of the |am nated sheet

manuf actured by the process shown in Figure 1; and 20

Figure 3 is a cross section of the |am nated sheet shown,in Fi gures
2(a) and 2(b). It is noted that |the Rarhifular JAge | $PYBuiR 1 net al

foil (3) | tn d rAPEd) (dﬁd?lze(l:i)ﬁch.é ram axishecdty esebet 516h) amdd ( fz) i’;md
are passe a ser of . wor ks S e o]

(3) and the"’%‘f&e% 4)8%%&? i H999s elst’)% en%oé!@é&haﬁ& génteg'atp??ll nted on
t he paper (4he dranindted rsheet nage is : enbossed on the nmetal foil (3)

Wth reference to Figure 1, the netal foil (3), typically silver

alumniumfoil, assed from the reel
5 It 1s a so noted that the: prodnctlon of a laminated

sheet having embossed and printed mirror images that are
in registration is believed to be an important means of
enabling purchasers of products, such as tobacco, to
distinguish between the products of different traders.

10 In the tobacco industry, the principal benefit is in
enabling detection of non-genuine cigarettes.

While the invention has been explained in relation
to its preferred embodiments it is to be understood that
various modificanions thergof will become apparent to

15 those skilled in the technology upon reading the
specification.



WO "97] 45266 PCT/ SG6/ 00005
(1) over a coating ro Fch—depasit s adhesi ve, preferably as an

evenfilm
netal foil

t he net al

(3) of the

s rF*B%H@ETthesmm foil (3). The
“Rgfianﬁse ( RERLAGED he reél 5 (2) are then passs‘%? et e en
two lam nating rolls (6a 6b)" ﬁﬂ:EFFE

Pgss t he adhesi ve coated surface of

foil (3) evenly agai nst -ofe surface of the paper (4) to form

| am nat ed sheet.

.the metal foil
lngthe
depositis a

1rcontact W|th a.gravure roII (7)

R oA i) mmu*ﬁ* {emtontas
e wet ink s Si am e " Ssheet roug a rylng
charrber (8) ﬁl}??% ‘?F‘P%%ggﬁ’? Ega % | at ed .

10

P dhe:ing togeehe: a sheet o: net‘.al
foll and a sheet _;_._pf paper;

SRR ¢ X 1 O .:-._-__:-._p:inting ‘an: image’; on an. cuter surface
cimee o v ¢ .Of:the ‘paper,..an

(iii) embossing a mirror of the image on
Liaevs we Uoan o the m_et:alfz_ -_-foi-_-]:._._fl.‘ : r_qgr;l_.s;_tration with
©  the printed image on the paper. .

@ TR K processformamfacturingalmnated sheet

15

25

comprising the 'steps of:. -

CUAY C ¥ensuradhering: tcgether a .gheet of metal
i e o foll-ands as sheet: of.

(ii) embossing an in_:agé on the metal f£foil;
and .
(iii) printing a mirror of the image on the

ocuter surface of the paper in
registration with the embossed image
on the metal foil.

3. The process defined in cla‘;_l‘ngf 1 or claim 2
comprises detecting the £irst -formed of the printed and
embossed images and controlling the subsequant
emboss:.ng/pr:.nting step to ensure registration of the
subsequently fomad pr:.nt:ed. and anbossed images.

4. The p:oces_s defined in any 6ﬁe of the preceding

\\Il\ll\ \\\l\\ III\\ \\I\I \\ \II\

‘Sheet Has Been Replaced -

R




The | am nated sheet is then passed across a ‘gravure cylinder (9). whi®h

| eaves a printed i nage on the outer surface of the paper (4). 20 -
The wet ink on the paper is then dried by passing the | am nated sheet
t hr ough WA8T#¥66 dr yi ng chanber (10). . The RGI/AGPS08WSsheet
I's then passed to an enbossi ng station which conprises a workpi ece
(12a) and a die (12b) which enbosdds on -the netal foil (3) a "mrror"
25 inage rinted image on the per nt raql assenbly
whi ¢ch incf ‘&Eﬁﬂ" ufs} r SemP i’?ﬂep“'i"geﬁ’&%ﬁ %oPKst ati on

detects thetal rSckl |:tmg=om¢tlew£t:h a eaaeW):oandmm c&ﬁimgprocess

by any suthQ:E s %ig ;Fre% S§Eﬁ ge on
t he: net al Q\%Eg |S|nr‘e8$s ? 1 rin é.ﬂééﬂ t he
paper (4)adbes ‘mjmmGthal to:l.:l. and the sheet of paper hei:ween

PCT/ 8306/ 88@0nip. of a pair of rolls which presé togethe:: théi B¥ the

Ctorage phid: P e AV HEEr S8 ke, polth 2550 i LR ER ool |

sheet.

5. The process defined in any one of the preceding
claims wherein the metal foil comprises a metal chosen form
10 the main group of the pe::l.odic table.

6. : The process de'f:l.ned in. claim 5 wherein the metal
£0il comprises or consists of -a.luniniu_m.

7. . The process defined in any one of the précading
claims process comprises colouring the metal foil.

15 e. A laninated sheet manufactured by the process
defined in any one of the preceding claims.

—

[N TR



Figure.2 (a) shows the outer surface of the netal 5 foil (3) of a

section of the l'am nated sheet manuf actured by the process descri bed

above: on WIW@b-"hgss enbossed an i mage (15) which conpri Se%cfiﬁ@%ﬁﬁso“

t he word ' tobacco Flgure 2 (b) shows the outer surface of

paper (4) of the §§ t Tgnnatéd sheet 10 shown in Figure 2 (a).

The outer surface of he paper is marked with a printed i mage (17)

whi ch conpri ses an array:of the word "tobacco". The arrangenent is

such that there is correspondence in shape, S|2e and p05|t|on of

t he enbossed and printed i mages. 15 Figure™3 (a) i's an enl argenent

of a cross section of part of the |am nated sheet shown in Figures 2

(a) and 2 (b) which shows the netal foil (3) and the paper (4)

hel d together by a thin | ayer of adhesive (18). The netal foil (3) has

i pressi ons (19)where the 20  enbossing die has made contact and depressed

t he surface of the metal foi

regi stration, the paper has deposifts of ink.(2

the inpressions (19)in the netal oir'(3) QFigureg3 (b) iségn
in

enl argenment of a cross section 25§ of rt Qg tﬁ%%Janl ated gheet sho

Figures 2 (a) and 2 (b) whic sho the tal “@oil (3) aper
(4) held together by a thin Iayer ve_ IcB)... The tal folrl (3)
has i npressions (-14):. where the -} §tng d’ has not -mage contact and

depressed the 30 surface of - thebnet f0| o ' As the embossig and
printing are in- reglstratlon thegﬁaperchas deposi t's of nk (16)- which

correspond to the inpressions (14 9?:};.lt A c’d&
e Q
° A G ¢
P % %

- ™~ 15

| FﬁESJTEL :2.(&?)

Substitute Sheet (Rule.26)



metal foil (3). WO 97/ 45266 ot
PCT/ S&6/ 00005 - 8- IS noted
that the particular i nage shown in Figures 2 (a) and 2 ’
ar bi t r ar y W:9%45266n and t hat any sw tabl e i mage may be %’Z‘%nd
printed on t he | am nated sheet. is also noted that the
production of a | am nated sheet ha6|ng enbossed and printed mrror

i mges that are inregistration is believed to be an inportant neans
of enabl rch f products, such as tobacco, to

di stingui sh bef 3&@' cts of different traders. 10 In the tobacco
i ndustry, the prlnC|paI benefit is in enabl i ng detection of

non- genui ne ci garettes. Wil e the invention has been expl ai ned
in relation toits preferred enbodinents it is to be understood that
vari ous nodi fications thereof will becone apparent to 15 those skilled
I'n the technol ogy upon reading the speci fication.

Substitute Sheet (Rule 26)



._-.THE’_'CL‘AI M5 DEFI NI NG THE PROCESS ARE AS FOLLOWS: A process

-according for manufacturing a | am nated sheet conpri:sing the-steps. of:
(1) . - woshnéng together a sheet of rret al 5 PCT/SG96/00005
foi't and a -sheet of paper; - - 373 i) ‘printing an image on
an outer rface e e rof the?paper “and: subsequently
Cirrr) 'i%Srﬁ' 'stng a mrror of the image on. . o

the metal fotl in registration with 10 ST TR e prlnted
i mge on the paper. 2. A process for manuf acturing a | am nated
sheet ~ conprising the steps of. R B T

--§Gb§f%ﬁﬁie?§ﬁéet”(ﬁﬁle"26)'*'



(i)™~ adherin ether a sheet of netal ch;{.: «96/00005
oi I“.and a shee i El o4 o
Lo and o et nfn L i) FECERLLY 1R 1t

on tshe netal f0| and subsequently

(iii) prlntlng Q@ Mirfor®of” the i mage &=t he

outer surface of the paper in ~registration with
t he enbossed THEQLAAMS DEFINING THE PROCESS ABE AlSc FOELOWS:0i | . 3.
The process defined in claim1l or claim2 conpri ses detecting the
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(i) adhering together a sheet of metal
5 foil and a sheet of paper:;

(ii) printing an image on an outer surface
of the paper, and subsequently

(iii) embossing a mirror of the image on
, ~ the metal foil in registration with
10 : . the printed image on the paper.
2. A process for manufacturing a laminated sheet

comprising the steps of:

(i) . adhering together a sheet of metal
' foil and a sheet of paper;

15 (ii) embossing an image on the metal £foil;
and subsequently

‘ (iii) printing a mirror of the image on the
" outer surface of the paper in
registration with the embossed image
20 on the metal foil.

3. The process defined in claim 1 or claim 2

comprises detecting the first formed of the printed and

embossed images and controlling the subseguent

embossing/printing step to ensure registration of the
25  subsequently formed printed and embossed images.

4. The process defined in any one of the preceding
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(54) Title:

- | &7 Abstract

: A process for manufacturing a laminated sheet is disclosed.
The first step of the process comprises adhering together a sheet

| of metal foil (3) and a sheet of paper (4). Thereafter, the process -

compnses prmtmg an image on an outer surface of the paper (4)
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or embossing the image on the metal foil (3). Where the image™* "5 7

1 is. first-printed on the paper (4), the process further comprises the .
step of embossing a mirror of the image ‘oh“the metal foil (3" -

in regtsuauon with the printed image. Alternatively, where the

- imageis first embossed on the 'metal foil (3), the method further

fod (3).

comprises pnntmg a mirror of the image on the outer-'surface of
the paper (4) in registration wnh the embossed image the metal




