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- »with. "images" such. as trade _marks, log_"'

. packaged in the 1axnina.tad- sheets. :

. embossing and. intaglio priating.
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Bheet.

because the met:_al go;l forms a ba::ie ' ,
;molsture which conld | desrade the _tobaceo

Laminated shaat:s aza often p:inted ozr enmbosged

er information in

of manufacturers or d:.s___r:._ ators, or
order to enhance the presentation of goods wrapped or

:m gene:al, la.minated sheet:s 'a:e printed cz

.ambosaad on one side only. u;ually, “-pap_er is printed
-iag?.lly both the

or . the metal foil is embossed. but occ
metal foil is. printed and .the ‘pape!
printing and embossing is - ca:::i.ed. °
are well known in printing technoldg:f

‘While it is well mown in
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industzy to produce a lanina.ted sheet comp::laiag an
embossed metal £oil and p:.i.nt:ed pa.pe:.-, it has not hitherto
been known to provide a J.am:l.nal:ed sheet on which the
prim::lng' and emboss:l.ng are in registration, that is, on'
which there is exact co:respondence of the printed and
enbossed images.

~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 p:i.nt::l.ng ‘and embossing are in

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 £or. manufactur:\.ng a lam:.nated shest
comprising the steps ot.

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

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

(1ii) _embossing a mirror of the image om
~ the metal foil in registration with
th_a printed image on the paper.

- According' to the present invention there is
provided a p:ocess for manufacturing a laminated sheet
comprising the st_eps. of:

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

VAR
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Ina. prefarxad embodiment, the mta £

the laminated. shaat.:.__

‘the .die cont:a.cts .and ambosses tha f 11

.sheet. . In another. method of enboss:.ng.
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on r.he matal fo._1~

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

coxn.p:ises detect:.ng the f:.rst fomed o tha pr:.nted a:nd.
eanbossed images and controlling the nub equent

. «.-embossing/printing step to .ensure registrat:.on of the
- - subseguently fcmed;_:.,p:inte and emboesed images.

'I.'he step of qdhe:ing togethe the ;hééa;g of paper
and mer.al foll. may be ea::_ d out b any. suitable mthoa

:.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 .
between a pair of rolls which press tl eipaper and the
adhesive. coated suxface. ©OFf .the mei:a.l £oi.1 \:oget:her to form

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

. suitable ne_f.hag_. i ::n one mev.-.hod. of ;E_emboss:l.ng, a workpiece

o1l nd embossing di docated on eithex
side of the 1a.m1nated sheet: and brough ftoget:her so ‘that
In another method .
of embossing, the wqupi.ece is stat > and the die is
moved up and down againgt’ t:he natal foil of the laminated
he workpiece is
moved against the paper of. hhe lamina_ e :__éheet, thus
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pressing the matal fb!.l, against the embossing die.

It is p:ef.e::ed that the embosaing step comprises
feeding the lmimtod shaet between the nip of two rolls,
with one :011 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 be:l.ng 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 invention 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 Ar wad
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colouring .step comprises a . roll. to roll gravure printing.
process - in which the who:le aurface of t:he metal foil is )
coloured by being passed across an i.nked gravure :011. 'l‘ha
coloured ink deposited on the metal fo:l.l by the g:a.vu:e ‘
roll may-be dried by padsing the ns?&l,ﬁq;l through a hot
air chambexr or the like.

- The presant: :lnvent:l.on is desc::l.bed :Eurthe:.- by way

of example with reference to the a.cconpany:.ng dra.wings in
which:

 "pigure 1 is.a schematic diagram of a preferred
embodiment of .a process. i.:i.‘ acecordance with the preseat .
invention fox-: mamfact:ur:i.ng a p:efe::ed embod.:.menl: of a
laminated sheet in accordance with the present :anant:.on.

‘Pigure 2(a). is a plan view:of the metal foil
suxface of the laminated sheet manufactured by the procesas
shown in Pigure 1;

‘Figure 2(b) is a plan view of the.paper surface
of the laminated sheet manufactured by the.procesg ghown in
Pigure 1; and BRI

rigure 3'ig a cross section of the laminated

' sheet shown ii Figures 2(a) and 2(b). .. -

““In' the' prodess shown in Figure 1 metal foll (3)

ana 3 paper "{4) ‘are” fed- from’ respective. ‘reels (1) and (2) and
' :ara passed through a series of workstations at which the
'meeal foil (3) and the paper (4) are: laminated together, an

imaqe is’ p:iated on the paper (4), and a “mirror=". .image 1is

_ 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



10

15

20

25

30

;A D

SRRETINE TR

WO 97/45266 PCT/SG96/00005

-6 -

(1) over a coat:.'i.ng roll (5) wh:lch deposits adhesive,

preferably as an even :E:u.m, over one surface of the metal
foxl (3) . :

The metal f£foil (3) and paper (4) from the reel
(2) are then passed between two laminating rolls (6a,6b)
which press the adhesive coated surface of the metal foil

{3) evenly against one surface of the paper (4) to form a
laminated sheet.

The outer surface of the metal foil (3) of the
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
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).

-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"

image of the printed image on the paﬁer (4). A control
assembly which includes a sensor (11) upstream of the
embossing workstation detects the printed image on the

Paper (4) and controls the process by any suitable means to
eéensure that the embossed "mirror" image on the metal foil

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

Substitute Sheet (Rule 26)
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Flnally, the embossed and prlnted laminated sheet
is fed onto a large reel (13) for storage prior to the

sheet belng ‘cut. and spooled ento smaller reels.

Flgure 2 {a) ‘Shows the outer surface of ‘the metal
foil (3) of a section of the lamlnated sheet
manufactured by the process described above on which is
embossed ‘an image (15) whHich' comprlses an array of the

“word "tobacco® . Flgure 2 -tb) showszthe.outer surface of
the' paper {4) of the*séc%idn-6f’thefianinated sheet
“shown in Figure 2 (a). 'The: outer sutface of the paper
-is marked 'with a printed‘image‘(17)“%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.

" 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‘édheSive*(IB).

The metal foil (3) has impressions (19)where the
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
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
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).
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It is noted that the'particuiar;image shown in
Figures 2 (a) and 2 (b) is an arbitrary selection and

that any suitable image may be embossed and printed on
the laminated sheet.

It is also noted that the-prodnction 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.
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
those skilled in the technology upon reading the
specification.

1
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e e B p:ocess aeeo:ding £or manufactu:ing a laminat:ed
sheei: com:is:lag the. sl:eps'*- - SR

ALY s adhe::!.ng togeehe:.{ A sheet o: net‘.al
' foll and a sheet: o£ paper;

e - -.of_ .th,.e v,ape...: ant_!_:____

(iii) enbossing a mirror of the image on
niesvi e 3 the metal foil in reglstration with
©  the printed image on the paper. .

o @e RN b processformamfacturingalmnated sheet

comprising the 'steps of:. -

B & 9 I ERI A -z‘-adh:e_::_l_.ng.__;-ztp_g_'etygii-?-a-_,y_s,.hget: of imet_:al

. “foil and: a:sheet of.;

(ii) embossing an in_:agé on the metal f£foil;
and .

(iii) printing a mirror of the image on the
' outer surface of the paper in
registration witii._{ the embossed image
~on the metal foii:.

3. The process defined in claim 1 or claim 2
comprises datecb:.ng the first -formed of tha 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\ | 5||i||iet|}|{ii|r"e|e|n|ie |l||
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claims wharein step (i) eom:ldgs'paising- the sheet of
metal foll in contact with a coating roll which applies

' adhesive to one surface of the metal foil and passing the
. adhegive-coated metal foil and the sheet of paper between

the nip of a pair of rolls which press together the papexr

and the adhesive~coated metal foll to form the laminated
sheet.

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

6. : The process de'f:l.ned in. claim 5 wherein the metal
£foil comprises or consists of aluminium.

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

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

——
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