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,,, :r..a:m:Lnat.ed. Sheet and :rroaess :for·:.Manu~aatve 
, .... - . . ,c;;f ~ . :L~~t:'1aee4'. ~et:~ / >J ··· · ,·>· . ·· 
:·· '·~ ~.- ~ . ,;· ·'··.· .. ,,_. ... , ·( 

····.\.~~·:=:: :·, . : ,·: :. · .. ·'. _.-;-:, :::: ,: . . . ·, :. ·· ... ~ :~-·· :· .. : -~·.:·;~, :·. :._; . . ;.:·: : : :-:~, .\· . . .. ·· ... 

~··-.A'::a~~~:t~t~~~¥.~~;:~~~: 
sheet. 

. . . In partiau1ar_ the present ~t:ion re1at.es to a 
lami natacl .. .hee~ co~i::l.sbia ·-~~ts.· .·~f ·::nmt~i f~:i.1 an4 paper 

and ~··;~~~.~- :::~~~ .'~~;~;~#'-~~-' .. ~ .. -~.:~.t~,~4--~·~-~ ···~ .: 
Lami ~t.ec! sheets, av.ch as t~!e m&de ()f! -iihil~ts of · . 

. .. =!?::G.:~i:;~l;~i\~t~iii~i,~: 
l>'w:l41es .!J:L l~~~ec! .a~~~s, ~~ .t:ia.~~~htes and cigars are 

~=:""!!;t:±'.i.":.:~~i2:~:~::~:~::· ii-.: ... 
because the metal eo:i.1 fems a i)~ri~~;' :t~; :ii;iit' · ~· · 

;Bi.?:$.ature ~C".:b ,.001:1,14 ~•si=~• .t1'J! tobac~'o. . . . - ·• . - . -: ...... ,.·. ·. ·,_.-: ·,:· -~, .. ·< . .:· . :. ·. :,~-:: ·--.:: .: :' :· . ... -'·> : ~- ·; 

·:'.1 ... 1: 

Laminated ~heats are o:f ten Pi:inted or embossed 
·· \-~~: "imas:f!l&" su.QJ:>.. as trade ~:J:'~, log~'s, .or aOJQPaJlY :mmaes 

of- manu~a~~~a~•· .·~r· di.;~i~~~i~r,._, . or· o~~~' im!ozmation in 

order to enhance the presentat.Lon of Q'~ods wrapped or 
. ~k.as:red. in :t:he 1aminate4 ... ahaeta. 

• • • •• •• • • • • • • •• _,. •• .; •••• : :.•. ·'." .-.~ ·:·: )·~ .::.- ~.·:: ·.>' .: :··;·.<_:/-~: 
. . : 

•., <' 

.. ~ -~ :· ... :.·( .-:,: .-;< ... 

' ' %D. . g~z:'&.l., iam.~t~(l sheets'_ are printed or 
. em.bossed on ~~.-~~Cl~ o~i;: ··: u~~all1Y; ·i:Ji• paper ia pr.inte4 

or '·the .met.al !oil is embosae.cl, but oc~il:'.i.ona.1ly both. the 

;:.~~:t.;:::!str1r~Jsm:;~~11 
.. ·> .. :.'·;:; 

.. emboaamg ~" mtaglio, pr~~~ .• 
. . . ·i'· .. •· ... ·· . ... ·.··: .. _:·; 

,, ': 

W'lnla it .ls we11 kn~ :Lu ~~: prj.ntUJ.g and paper 
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indust::i:y t:o pr04uc:e a_ lami 'nate4- su•t: -cODQ;>riaiDcr an 

eml)oaae4 meua1 foil &Dd. :P~ii:a.tad papeZ., ie baa not hitherto 
been kD.owD. t:o provide a Jamjnated sheet OD. whiah the 
printing a:ACl emboss:l1i' ·are :I.A regiatnt.ion, ~t. :I.a, on· 

s whi.ah there is exact: correspomence of the p-z:i.nt:ecJ. an4 

embossed :Lmagea. 

An ob)ect _o-j! "t:ha present:" mvmit:i.cm :Ls ~o prov:Lde 

a 1•m1nate4 sheet c:Omprising »~Dtea paper BD4 emJ)oased 

mata1 ~o:l.1 wha:re:ln the prizlting and embosaiZLQ" are in 

10 registrat:ion. 

A fuxtber_ob:iect of tlia preaent ha.vent.ion is to 
provide a process ~or manufactur:Lng such &-1aminated sheet. 

Accor4inS1to the pasent inveza.t:lon there :Ls-
. . ' 

prov:i.4e4 a process for_manuf~oturiDG' a laminated sheet 

15 comprising t:l:Le steps of: 

(i) 

(11.) 

20 (iii) 

-- adhering together a sheet of metal 

foi1 aD4 a sheet of paper; 

pr::i.nt.:lng an image on an outer surf ace 
of the paper, aD4 

embossing a mirror o~ the imci.ge on 
the metal foil in registration witb 
tl:Le printed image on the paper. 

Accor4ing to the p:resent invention. there ia 
provide4 a process £or manuf aatu:!ng a 1amtna.ted sheet 

25 comprising the steps o~: 

(:i.) adhering cogether a sheet o~ metal 

£oil and a sheet of paper; 

-
:·· ! .• 
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eJaboasa:l.Dg an . *sie cm the ma~a1 £o:l.11 
···~· ··.'•' .. , .. :,., .......... ·''"·'··•.····.··. : .. .. ; .. 

. ·.;."/: .. ' : 

-P~~J:L~~ ~.:·~;;~z> qf-tb.e . image. on the 

. ~~~-·-.~~#~~~'.'':4:.~:.:tJi;''~~~-::;~.:·~;_·,,'; ': . 
:r;eQi.s~t::lcm ~t:ti. ·. tJ:lta · elllbQsaed · ·image , · · -~u;.··t:h~ · m&t.i :_-fai1. · · .: · · ·. ··'. .. , -· 

,:.::: .. ;.:. ,·,;,.:_ '.:· ·"-'.. ::> 'S-•. -::~:-· .. :·-~ ·•··· =... :::. ··.:<-.:-:: 

. -: .... ··.:.,;.;;-, 

. , ·. :."'-: 

. . : :· ~~- .. ~: ... ·. :-. • .... :·. ·; 

AS net.ea above, ~ha order of the prizithlg and 

em.be>ss~ s.t.~l)S ;;s ~t; ,,ea1s~t..1,e.~. . Jlpwav.,r, i~ is pre£erred 

that ·-th~ e~gs~~n~:~~:!,~ -~~~~:,~; .,g:~t~t::~~~r_:6::~~1> 7 .• -, .,_ ./ -'-

1~, _.· .. --~~ :i.a;.#:1.~1ari.Y ~i:efer~ecf-~~t :tb.a-.p~a~s 
co~r:Lses d~te~ti~ th;··' ft;~t:·· f~~~ 'o~· ·t~ ~~iit~a·: ~ .=; :' 

15 

25 

embossed images ana co:a.tro1ling t:he s~s.i~~~t .·· ·· ·· · . 
· .. ,__,. .. em1>osfl~a/prJ,Jl.~~g 11t;.ep t;.o .. ~ur• ~sriitrati9n of the 

··· .. · ·~•·ci11~t1y £0~~·:.~~i~~.~<~ !!~9,+~e~:, i~;~~r ·.. : .... 

~-~~i·~~=:·~··=~·~::~t~t~z!~: 
.:l:~-;1.,p;r,efe~ed ~~i~~Y~: ~.~~~:··~~~~-::+~-:·~~~~,~--~ver a 
co•ting ro11er ,rb4cl:J. a»».1:1.e- .-.ive. to . ~- su:r;face .of the 
metal foil. 'l'he ~ape;. ~- ~e~~l · f·oii. ;~~ ~~ ~~-~,a·e~ .• 
between a paJ.r .of rolls which press tJ:ie°'paper and the 
adhe.s:J.'.V'e:. co-.~ec!. ;a,~lt.Cfl:: ::o:f .. -~. mei~a:i . ::01_1 ,t;osrethe"'r ~o :form 

. . • . . • . • ; . - -- . • .. . • • .• . . . . t • : ,. . .'. _·.. • :· • ;~ • . • .. • • .' 

the -l•m:l-nat:eci shlaet.. . . 
-.·•.. .. .• ! . . .. ·< < .... , ,.; ':'--;,""..;'.: • . .' •. ·._,,: . ~:.·· ·. .-_.:._ !.· ·< ···~ .:- ._::.~.-: · .. ; . 

~ ~;;id.ng. ;t:ep ·-~·-·~e '•·~~J::i.e~· :~~~- ·::b; .. ~ 
su:ltable met.ho4•: ,, ~-~ne:·•~c;a~ .. C»f ,eml>Oa.s:l~, a worlcp:leae 

·. . ... : .' :·: .. : ··:·-·: _· .. ···;;~.,t··:·· ._..·;,: ·.: ... •;-','·~··/· ..... ;·_ ... :':·.· .. ·: . .'; :, .\ . 

.01uch as a. ro11er) '.az:d .. embossing .42..e ls ·· 1ocated oJ:L eltluu: 
side of. th~· l~~ate~ '~h~~~--·~- ~;~~~lit(.to~~~~~ ~~ ~t 

- the . cU.a aon.tadta. and. emboaJ1as .. tl:Le foii\: . :t21. another method 
of embos~ing~ . ~lua ~~-i~~. ,. i·.:,;-t··t:·i~~ .~d the ~e is 
moved up and d.OWA .~~i;~~··.t:ha -~~-al. ~~ii.~£· ~e 1~miZJatac1 

30 ' aheieat •. . :t~ .~th$%'. ,.-t;:.llo~ • ·~f . fil.llbo•.~:;i.~f. ~Ile wo10kp:i.ece :i.a 

movec1 against :-the -~ape; : .. t;>f -~~ lmd~~ed :~~;!~ .. ~~ 
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presa:ln.g the mat:a1 £ol1 against tb.e eml>oasiDg .. clie. 

:ct · :Ls pre~erzec! tl:lat tbe auoaail:l.g step compriaea 

£ea41Dg tb.e lam:l~ta~ sheet ·a~w9en the zdp o~ two ro1la, 
with OIM& Z'~ll actinV U ·a w0rlq;Jiece aD4 :being foDl&Cl ~.zoom a 

5 relat.:l.vel.y ao£t · mat.aJ:.ia1 nob u PaPez:, im4 t:he otJier ~11 
acting as a die and _being ~o:med from DLetal, such as st.ee1. 

!'he p~i.Dtbg atap may b8 carrJ.e4 out by ~ 

suitable method. l'or ~ample, the priD.tizig. step may 
cODQ>riae reliei or lett.&zpress printing, planog~apbic 

10 pr:l:a.t:i.ng or in.t.acr1io pJ:bLtlng, aV.ah as phot.ogz-avure or ro11 
to ro11 gravare. 

'!he lB•iaate4 aheat'of the·p~eaeut i.D.vezr.t.~on~ 
. .• . 

have phys:l.ca1 aharaatariatics appropriate :for the inten4e4 
use. For example, whez'e it. is int8Dded for w:r:appiDg 

· 15 confeat.:Lonery, eil& lam;l22at:ed 8l1eet may need t:o be Ye1:.r 

£1e~ib1e. A.lte=atively, where it is intended to 11.ne 
cigarette boxes,· ':l.t may be necessary t.ba.t the 1aminated 
sheet l>e z-elat:i.vely i:!g:ld so t.bat it call be ~01a.ea and 
maintain the folds~ · 

20 J>iffei:ent p_.ical claU'acteri11tica oi; the 

25 

laminated slleet. may l:>a porov14e4 in part by choice 0£ 

adhas!l.ve and the gra4e lm4 type of paper and/or metal foi1. 

Xt is pre~ezo~e4 tliat the meta1 f oi1 comprise a 
m.eta1 chosen form the main C1l:01JP of the periodic tel)1e. 

J:t is part.:LculaJ:1yp.refeJ:.recl tl:Lat the meta1 i:oil 
compriaes or consists of alwa:lniwa. 

Opt.:l.ona11y, ·the process of ·t:.he presal'.:Lt :Lnveza.tion 
comprises colouring ~'b.e metal £oil. · »re£e:m:oal:>1y, th.a 

. ..•... :<.-•.. ...:;% .•. 

·~ 

-: 
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co1our:lng· .. atep c~i;aea ·a., rc:.11 .. t.o ; rpl]. ,gra~e. p~t:l.ZIQ'. 
process.: in wbiQh ;t;J:le ~1~' ·;~:f&~.;· c;i: th&.'··meta1 ··£oil. is · 
coloured by being pas~e~ -~~~.~ ~ ·i~~cl g~~~- ~~ll.·:·._~e 
coloUZ"e4 :i.Dk. deposi~ed on.the metal fQ.~l by the gravure 

rdl.·1 may.:,~ ;4rie4:~•··:P•fls·~ tAe ·~f:~1\:~~~1 ;~ougb a bot 

a::Lr c:b•mber or ~-. 1:lke·.. ' : .· . . ., ; 
~:·.· 

. ' ',· ,:. --.-_.,,. 

'rhe present; :inv..,ticm. -is .4esm:ibe4 .. :further by way 
. . . . . ' . . . .. · . . . :~ ·. .. .. ,., -:: . : . ·.''' ~... \;' .. : . ' '.." : . .. :·~ ·:. . : : 

of exa"C>le with i;:efere.zice to the accOmi;l~:'(.~1!~ ~'~• .. ? 
which: 

··. '.:,:: ... . · .. _:~; -.... · : . . 

., ·l'isv.:z:e·.,1 :La· ;a aab,maat;ia 4~asrzt~· ~f ~ J?:Z:4'~em;-~ 
embo4iment 0£ .a .. ·process . £D.:. accor4&J1ce with. the present .. 

. .. . ·.· . . . . . : '· ... ·~ .·.· .. : , . . .. • . _, ~- ·. . · .... '··. 

invention ·fo;t.,mazm£aot\l:z::Lng a preferred ~oCl:i.ment: .oi: a . : . . , . . . . . . ·:·. . :.:. .. ·· ... : . ·'· . . . :~- .... .-: ..... 

laminated sheet in acao:rd.ance with the present invent,~~11; 

' · ·Pigure 2 (a.). :i.s a p1a:p. ~:i.•.~.~f:: -~~-. ~t:a1 foil. 

15 aur:£ace of' the; laminated aheet:··-.anu:f .. ctured,)?Y ~e p:r;ooeaa , 

sbown. :i.n Pigu.re 1; 

Pigure ·2 (:b) is a plan view :o~, tl:lELpaper surfaae 

of the ·iam:S natea sheet ... manufactured, by · tlle:, pro~ess shown. in 
Pigura 1; and _,. . :' 

20 · ·Pigi,ire 3 '· :i.s · a: ·croas · sect·:f.on of . the. 1amii:aated 

sheet shown· iD 7i0U:es: -2·(a), ·am'l 2 (b) • ;: : , ·.- . . ..- , 

·:'; ,·,·;:cA'·t:ha;·prc<ia.-s showzl in· ·:F:i.QV.re 1.m.atal :foil (3) 

~ papez ;,(4} 'are fe4- :fcom:· r•spect:ive :reels C:ll- aDCl-. (2) and 

~a :Passed: t~o~·· a· serias>:of ;workstations at which. ·the 
25 .. tai 'foil (J). mia· the': Paper·-<·-'>· &rei,1amJ.nated together, $%1 

:U:Dasre ·· 1s''.:P:d.nted on the paper (4J,. a=.· a •mirror•,-.image is 
id>oilaea'·an· tb.8; metal· fo:l.1 ·: (3) •. · . .. ., .. 

'.·With nferezice·:·"to l':l.gUre"l;;· :·the metal .foil (3), 
typicall.y. silver -aluminium· fcU.1·, .•. :ls>-passe4 ·:from. the reel 
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(1) over a_coating ro11 (5) which:depoa:l.ts adhesive, 
preferably as an ·even f:l.im~ ·over one surface of the metal 
foi.1 (3). 

The meta1 foi.1 · ( 3) and paper ( 4) from the reel 
5 ( 2) are then passed l>etwe~ two 1ami13ating ro11s ( 6a, 6l:>) 

which press the adhesive coated surface of the meta1 foi1 
(3) evenly against·one surface·of the paper (4) to form a 

laminated sheet. 

The outer surface of the metal foi1 (3) of the 
10 laminated sheet is·. then coloured by transporting the 

1aminated sheet in contact with a gravure rol1 (7) which 
deposits a l.ayer of co1oured ink on t.P.e outer surface of 
metal foil (3). 

'l'he wet ink is dried J:>y passing the 1aminated 
. . 

15 sheet through a drying chamber (.8) ·in which hot air is 
circu1ated. 

~he laminated sheet is then passed across a 
gravure cylinder (.9) which leaves a printed image on the 
outer 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). 

'l'he J.aminated sheet is then passed to an 
embossing s·tation which comprises a workpiece (12a) and a 
die (12b) which embosses on -the metal foil (3) a "mirror" 

2 5 image of the printed image on the paper ( 4) • A contro1 
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 
ensure that the embossed "mirror" image on the metal foil 

30 ( 3) i.s in registration· with the printed image on the paper ( 4) 

Substitute Sh~et (Rule 26) 
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Finally, the embossed and pri~;f!td laminated sheet 
is fed onto a large reel (13) for s~orag~ prior to the 
sheet'' being ;·cut :and "spooled'·onfo'"smaller reels. 

'· :··. 

Fi·gure 2 :(a) ::shows the outer surface of :the metal 
. . ~ 

s foil (3) of a section of the laminated sheet 
manufactured by the process described above on which is 
embossed' an image (iS) which·: comprises· an array· of· the 

, word "tobacco"_-·· FigUre. 2 '{b} shows·?:·the,:·outer surface of 
the paper ·J4)· :of the 'Section· Of'' the laminated sheet 

10 . show . in' .. Figure 2 (a) :~ . . The:: outer . $\itface of the paper 
is inarked"witha printed· image (17)'which comprises an 

·array of'. the word "tobacco"·."·· The ····arrangement is ·such · .. 
that there: is 'eorresponderice in shape, size!: and: 'position 
of the embossed and printed images. 

.. ; . ~ . • 1· . .• 

15 . ·Figure 3 Car is an e1ila:tgement· df ''a :c:-ros:s section 
of part of· the l·aminated . sheet shoWii :in :Figures 2 (a) 
and.'2 (b) which shows'· the metal foil: (3)· and· the .p.aper · 
(4) held together by a thin layer of. adhe:sive. (18). 

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 
correspond to.the impressions (19)in the metal foil (3). 

Figure 3 (b) is an enlargement of a cross section 
25 of part of the laminated sheet shown in Fig\ires 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 ~mbossing and 
printing are in registration, the p~per has deposits of 
ink (16) -which correspond to the impressions (14) in the 
metal foil (3) . 
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It is noted that the particular 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 laminatedshE!!et. 

5 It is also noted that the production of a laminated 

sheet having ell\bossed and printed mirror images that are 

in registration ,is believed to be an important means of 

enabling purchasers of pr()ducts, 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 embodimen_ts it is to be understood that 

various modifications thereof will become apparent to 

15 those skilled in the technology upon reading the 

specification. 

· . . '.:, ··=···· 

·:--·· . . ~ 
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t;!BB_; ct·•TVS ·J>Bll'::DllJIQ .. m .. ftOCBSS·. DB, u·-'ioLLOWS: 
. . .. . . .. . . .. ,_ .. ··'' . . . ·.:·. ,:•· '. •· ... ·.· .. ··.,:·.:;.. .. ·.,·;. . · ..... 

·£·.: .... ;_.\· .. · .. ' ·, ·• ·:. ·. · .. ·~.:. -.. ;··./ -~·: -.=.:· ·. . ''· : -~ : . ·:' 
.i.".: .··, 

:.<1. , ___ : .,,::.i· :'•,l\ .pro-=.-.sa •c"~zd~g ,£qr-; m~u~~~t;~~ a l,.~~ted 
..... 

. <Sheet'. aompriaiilo'_,tl:l.e.,. atep•'.;-.o~ =<:.; : _::· r, ·:=· . . . 
. · .:·-·' 

. _ ... ': -·-

,. ~. ·. .· .. 

.. : :: .<. -·~·:· ... 

. '~- . :t . .-.. 

'··.:.:··': .. 

(iii) 
.· .. ;· ... : ,,. 
.... .' 

:: .. <;.". ;_.":., 

.. :, ... ,_· .. ·.··,.. .·• 

-· .. 

foil and a sheet pf pa,per1 
i ." .•. 

.. ~ 
. ;. ;· :·_,· ... r.-···."·~· -;-~;;_:··). ,. ;:,··.· : ·.;- .. 

-~. : 

~asing a mirro.r·o:f the image on 
the. meta1: -:f'oi1. '~x(:~agi~trat:i.on. w:Lth 

. tl1e printed. 1lDJilg~"_'o~ :··the. PliLP&r •. 
. ·. . ...... · .. , .... ,. ..... -·.. ······ ·. 

,, (:ll .· ''··::. ,,,. ... ·:·:,caeui.::l.ng .. ·t:cgethez-··a:;·•b•et of metal 

· 'foi1-··an.4··; a2. s:bft·~ ·'·~~<P~.~; ··· .. , 

-r 
f":.: 

( i:i. )' 

c :i.:i. :i. ) 

embossing an image en the metal :Eoi1; 
and 

printing a . mirror 'of the image on the 

outer surfaae _of t;he paper in 
registration with .. the em]:)ossed image 
on the meta1 foi.1. 

3. The process ae:fined in c1a.~-: l. or c1aim 2 

comprises detecting the £:1.rst·foxmecl o~the pr:l.Z1ted anc1 

embosllec! :images and aontrolling the sUbilequant .· :·; .. ·. 

embossing/pr:i.n~iz:ag step to.ensure reg~~tration of the 
25 subsequently :Eo:mad priD.ted and emboss~d images. 

4. 

---------------- --·--
---~·--·- .: :;--~--··---·- - ----- -------. -·. --- ··---·-· 
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claims wb.m:e:i.n atep (i) colg)r1aaa · pa•ailig the sheet o~ 
meta1 f~:t.1 in cont.act w!.tb. a coatmg ro11 which. a»»1:l.aa 
adilaaive to· cm.a_~ac• o~ t:he :met:a1 £011 lm4 passing~ 

. aahasive-coatacl met:al foil aDCI ·tile &beet 0£ p~e:r: l>atweea 
5 tbe 111». of a. pair o:f m11s whiah P2:888 togetlLe:r the pape~ 

and the aClhesive-aoat:e4 · met:a1 £oi1 to :fo:rm the 1am1nate4 

sheet. 

s. The J.'J:ocess·de~ine4 ·1n·any" one of the prececli.ng 

'~ .. • 

c1a:bas wherein tba meta1 ~011 comprises a metai ahosan :f o:z:m. 
10 the mab group o:f th• periodic t:able. 

6. !'he process 4ef!De4 in.claim 5 wherein the metal 
£oil comprises or cOAsiats of aluminium. 

7 • '!he process de~:l'IMad in ~-.one o:f the praceCling 
claims process co~riaes aolouriDg the metal £oi1. 

15 e. ,.. laminated. sheet man.u'£actuz:'ed by the process 
defined in "11Y one of the pracea.:lng alaims. 

\ \11\11\ \\\I\\ 111\\ \\1\1 \\ ''" . * C L . M S 

~ 


