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LABELS AND MANUFACTURE THEREOF The present inveg?t@c«$glate to a
net hod of and an apparatus for producing sel f - adhesdi bEHR ﬁ’

sel f - adhesi ve | abel s. The manufacture of printed and die-cut

sel f-adhesive.l abels carried in succession on a | ength of rel ease backing
material, such as silicone-coated paper, has been known for many years. In
such known processes, a reel of Iabersﬂock material, conprising a web of
sel f -adhesi ve paper on a backing of rel ease naterlal i s passed through

a single or nulticol our ringi ni S prlnt a succession
of | abel images on the u%%gﬁLguéﬂéeﬂgﬁﬁgéﬁ$ﬂ§§a§§g§%§g and then, downstream
of the printing station or stations in the machi ne, the paper meb S
die-cut at a die-cutting station and the waste nmatri x of self-adhesive b4
paper surrounding the |abels is stripped off the release material. The

rel ease nateriBhe @Epesgnty inventieressilatas HpPe-xzumesbpd- bedinge Pabel s

is then Qré‘@ué nt Cfd%: re%'rodu01ng Hsgi pLh@RbkYvesuchahabe! s dive bgen
printed eit ?ag?a fl exo |c printing process or by a rotary

| etterprel® ﬁbvﬁrbﬁ In these processes mechanical. alteration of
the printing press is necessary If different repeat. |lengths are
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a signifi l:alnelarm‘-@mrl@ﬂ ek esueadgsioneons & dpngtl ¢H seleapet hackingti ng
material, such as silicone-coated paper, has-been known for
many years. In such known processes, a reel of labelstock
material, comprising a web of self-adhesive paper on a /
backing of release material, is passed through a single -or
multicolour web printing machine so as to print a successidn
of label images on the upper surface of the paper web and
then, downstream of the printing station or stations in the
machine, the paper web is die-cut at a die-cutting station
and the waste matrix of self-adhesive paper surrounding the
labels is stripped off the release material. The release
material carrying - the succession of .die-cut self-adhesive
labels is then wound up into a reel.

Historically, Such labels have been printed either by a
flexographic printing process or by a rotary letterpress
printing process. In thése.processes mechanical alteration
of the printing press 1is necessary if different repeat
lengths are printed. For both of these printing processes,
when it is required to change the printed image or change
the repeat length of the printed image, a significant amount
of make ready time is required to set up the printing
press. Thus both the flexographic and rotary letterpress
printing processes for the manufacture of self-adhesive
labels are only commercially suitable for the manufacture of
high volumes of self-adhesive labels in long print runs and
with fixed repeat lengths in the labels produced. A further
problem in the wuse of these two printing processes,
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press. Thus both the flexographic and rotary letterpress printing

processes for the manufacture of self-adhesive |abels are only comrercially

suitable for the manufacture of high volunes of self-adhesive |abels in

long print runs and with fixed repeat lengths in the | abels produced. A

further problemin the use of these two_printing processes,

-2- particularly the flexographic pTi%tTng process, is that the printing

quality is often not particularly high, and specifically not sufficienLIy
high to e [ |1, ' | y1g [ (ly. pigtures, t e
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mat eri al , 1abeélshen the sheets thensel ves and the sel f-adhesive paper of the
| abel stock nmaterial were cut and the waste matrix renoved thereby to form

sel f-adhesive | abels on a rel ease material. These |abels, in having

| i t hographi cal fp poirdesd itwagevercoamiel edthesle glpeobjeams t Yofpr itHeed Knoege to
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| etterpress printing techniques. | n~"addftiron, "the method and "appar atus

of that i RIBHERGKURENE pRFOCESFEFly 10 tBH EBTF-02BRAufhctdavdissd smal |

vol umes omethalielsnd ERb3raitasbeests @ rodacihgeise ML SanEPPrat ehyelsi Red on

an offset_liLthographi c sheet printi.ng.pr.ess _and.then a sel ected nunber_ of
t he sheevglcger% TPFFRY O o © hé‘n%llé't}gl'“‘satlocal\ﬁé’&graﬂ cally-printed

sheets  were adhered to a length of labelstock material, and
then the sheets themselves and the self-adhesive paper of
the labelstock material were cut and the waste matrix
removed thereby to form self-adhesive 1labels on a release
material. These labels, in. having lithographically printed
images, enabled a higher quality printed image to be
achieved than with the earlier flexographic and rotary
letterpress printing techniques. In addition, the method
and apparatus of that invention were particularly suitable
for the manufacture of small volumes of 1labels. This is
because the sheets were separately printed on an offset
lithographic sheet printing press and then a selected number
of the sheets were applied to the 1labelstock web. In
addition, the use of a sheet printing process in combination
with the subsequent adhesion of the sheets to the web
enables the wultimate 1labels to have variable repeat
-lengths. However, this earlier label manufacturing process
requires two separate manufacturing steps i.e. sheet
printing and then label manufacture.

It would still be advantageous in the art for
lithographically-printed self-adhesive  labels to be made
using a web printing process rather than by employing a
sheet prihting process with the subsequent sheets being
assembled onto a web.
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addition, the use of a sheet printing process in conbination with the
subsequent adhesi on of the sheets to the web enables the wultimate |abels
to have variable repeat |engths. However, this earlier |abel

manuf acturi ng process requires twd separate manufacturing steps 1i.e.
sheet printing and then | abel manufacture. It would still Dbe
advantageous in the art for Iitho@rapﬁically-printed sel f - adhesi ve

| abel s to be nade using a web printing process rather than by enploying a

sheet printin | e guen bej ssenbled qnto a
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manuf act urc%%n%]:-z]:il,mn?gﬁng ar]:qme web offset lithographic label presses

only commercially suitable for long print runs.

There is thus still a need for a method and apparatus
for producing high quality printed self-adhesive labels on a
'1ength of release material which readily enables either
short or long print runs to be manufactured efficiently and
cost effectively. There 1is also still a need for such
method and apparatus which enable variable print lengths and
variable printed images to be utilised without significant
make ready times.

The present invention aims at least partially to
satisfy these needs.

In addition, the manufacture of multilayer
self-adhesive labels has been known for some time. One type
of multilayer labels consists of coupohs which are typically
used for promotional and marketing purposes on consumer
products. The manufacture of coupons is disclosed, for
example, in US-A-4359358 in the name of Hattemer. In this
earlier method, a top paper web is printed and adhered to a
bottom web of 1labelstock material comprising a web of
self-adhesive paper carried on a web of release material
such as silicone-coated backing paper. The combined webs
are die-cut to form a succession of two-layer coupons on the
backing material and the waste skeleton formed of the waste
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cost weffectively. There is also still a need for such nethod and
apparatus which enable variable print I engths and variable printed i mges

to be utilised without significant nmake ready tines. The present
i nvention ains at |east partially to satisfy these needs. In
addi tion, t he manuf act ur e of mul til ayer self-adhesive |abels has

been known for sone tine. One type of -nfll ti | ayer | abels consists of coupons
which are typically used for pronotional and marketing purposes on consuner
di.scl osed, for exanple,, in

products. __The nmanufacture of coupons | .

US- A- 4359888 5100She Q'Fgrreéj}b? H’é??enépl.‘% Isf?]tqsﬂ%dl'&ﬁ’i‘feer REPRA, WghSop baper
web is priremedednd atthiet=td thia hethod Wb smfiﬂdaahfé Sﬁd)ﬁlt;trﬁ?trﬁxr\macture
conprisin 2 ive er ed.qQn a, weh, of r. se ;
e ol Sto oS RELNATERSE SRR oRRher 1 e Bhrorna T RERS e
di e- cut t &hieor manufiactues onodbf ceaopligetedoudabelon sthondiacieéang hasting al

and the wgghe i94@ eamd ormed of the waste
- 4- portiongihbf. the top and self-adhesive paper webs is renoved.

Whil st this nmethod is suitable for the manufacture of sinple multilayer
coupon | abel s, sulch ScBfiplseatedl e1&@&;15;heiﬁaaﬂﬁaﬁbﬁmgofm@pﬂn%zl@atmd@bel

f;ggf;g;gﬁfﬁgﬂaﬂgFggkg'ﬁgﬁ5£9$93mu1ti1ay§¥CTa%8TB'%%%%%ﬂ'é¥¥ié%gh also
they can be used as coupons, are also typically used for the
labelling of agrochemical and pharmaceuticél products in
which - a significant amount of statutory information is
required to be provided on the packaging of the product.
Such 1labels have a 1labelling area which is sighificantly
larger than the footprint of the self—adhesive label.
Moreover, such labels can be provided with a fold line which
lies across the web of release material carrying the
resultant label, which is a structure which cannot be
provided by the method of US-A-4353358. Such 1labels are
exemplified in EP-A-0087987, EP-A-0130053, EP-A-0252608;
WO-A-89/05021, WO-A-90/02395, EP-A-0180365, EP-A-0232054,
WO-A-90/05631, WO-A-91/04850, WO-A-91/04851 and
WO-A-92/04703, all in the name of the present inventor David
J. Instance. In the manufacture of these multilayer labels,
a succession of individual 1label pieces is applied to a
web. Methods and apparatus for 'the manufacture of such
labels are disclosed in the-patent specifications referred
to above and also in GB-A-2127378, EP-A-0098092,
EP-A-0179575, EP-A-0275670 and EP-A-0342006, also all in the
name of Instance.

In each of these prior proposals a succession of
individual 1label pieces is applied to a web. In the
labelling of products with the resultant self—adhésive
labels, particularly pharmaceutical products, it is
essential that the 1labels have been correctly manufactured
so that the correct labelling information is present on the
product which is labelled. This is particularly so in the



are a second type of nultilayer |abels which, although also they can be
used as coupons, are also typically used for the | abelling of agrochem cal
and pharmaceutical products in which a significant ampunt of statutory
information is required to be provided on the packagi ng of the product.
Such | abel s have a | abelling area which is significantly larger than the
footprint of the self-adhesive | abel.-Mreover, such |abels can be provided
with a fold line which lies across the web of rel ease material carrying the
resultant |abel, which is a structure which cannot be provided by the
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nane of | nstance. I n each.of these priaor proposals a successi on of
i vi duafOTEags PasecERb | oLtapfl Add0 naPartal €0, ansufe ERAEI PG of
products resufltante reelduldfintmanyel thadbendse dfabskdf-afhaesiicel akdbels,
phar mceutgale BLAURLS. msbLing! 91 88820 I Al A i dAbel b diavs, Degn,
correctly manuf actured so a he correct Tabelling Tnformation iIs present
on the pr®FIStINGY cif | nCRBEECRJOr Fhipdece dmas ikepmmissapphiqehdo the
- 5- underlying web. it is customary for pharmaceutical
manufacturers to demand that each reel of self-adhesive
label contains no missing or incortectly manufactured labels
otherwise there is a serious risk of mis-labelling of the
pharmaceutical product with serious product liability

consequences for the pharmaceutical manufacturer.

These prior methods of applying individual pieces to a
web require very careful supervision and checking dqring
manufacture in order to minimize these risks as a result of
a missing applied piece or the application of an incorréctly
printed piece to the web.

The present invention also aims to provide an improved
method and apparatus for the manufacture of self-adhesive
labels in order to provide greater security of manufacture
of the self-adhesive labels.

The present invention provides a method of producing a
succession of self-adhesive labels carried on a 1length of
release material, the method including tye steps of: (a)
digitally printing a succession of images on a web; and
(b) die~-cutting the web to form a succession of
self-adhesive labels on a length of release material.
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case of pharnmaceutical products where m s-labelling can result in severe
consequences both for the ultimate user of the phar maceuti cal pr oduct
and t he pharmaceutical manufacturer. |In the nmethods referred to
her ei nabove in which individual pieces are applied to a web, it is
therefore crucial to exercise careful manufacturing control so as to ensure
that the correct pieces are applied t© €he correct base web. It is also
i mportant to ensure that on a resultant reel of many thousands of

sel f - adhesi ve bel s, there are no.m ssin el n | ab rein the
printing is_in%é?re@?egﬁng pfgggnﬁégnbegﬁgﬁkg?gp%Fﬁggdgg t%egﬁﬁaéﬁfyf’g

web. | t producéungt @mmuccedsiron phfir sed évadbabivendiahstls ecarrbedenand t hat
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supervisi6ﬁ§§§8¥3ﬁggki% CduSY eﬁﬁﬁ@@bcfﬂfewfﬁb%f erE?o ﬁinFﬁF?@d?hggg’
ri sks as ancésdlingok aelessiengadeyiiiadd pi ece or the application of an

I ncorrectly printed piece to the web. : The present invention al so
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labels from the web.

The present invention further provides apparatus for
producing a succession of self-adhesive labels on a 1length
of release material, the apparatus comprising a digital
printing unit for printing a succession of images on a web,
a cutting device for cutting the web into a succession of
labels, and label applying device for applying the labels to
a web including a release material.

The present invention yet further provides a succession
of self-adhesive 1labels carried on a length of release
material, successive labels having at 1least two alternating
digitally printed images.

The present invention also provides an apparatus for
producing a succession of self-adhesive labels carried on a
length of release backing material, the apparatus comprising
a web feed device for feeding a first web, a cutting device
for cutting the first web into a succession of individual
sheets, a folding device for folding the sheets to form
folded labels, a label feeder for feeding the folded labels
in succession onto a second web including a release backing



- 6- The present invention further provides a nethod of producing a
successi on of self-adhesive |abels carried on a length of rel ease material,
the nethod including the steps of:- (a) digitally printing a succession of
i mges on a web; (b) cutting the printed web into a succession of |abels;
and (c)applying the succession of |abels to a second web including a

rel ease materi al . The present invéntion still further provides
apparatus for producing a succession of self-adhesive |abels on a |length of

rel ease haftidid dRIHd o welle SARALASHS £6QTRIGVI endl! BekBhaPdl | plsyn! !
for printi Z&ﬁ5§13%;h a succession of Inmages and a die-cutting device for
cutting sél %% 9%Fei s from the web. The present |nvent!on
further provides apparatus for producing a succession of self- adheshye_ lp
| abels on a le th f rel ase nat rdal, aratus conpris a digita
printing unit ?Lg‘r p(r)p e[seﬁ% ftb’friltﬁ%gegr(?ﬁlge\ﬁeba mEgP?fin £ _
devi ce fomnﬂﬂuﬂnﬂyt&uﬁummesaion afswewﬁyadhesﬁVdzﬂn%slsandrkabw appayi ng
device foneythi Bg tf‘@léé‘%’ %?]é&ﬁlé/‘eﬁalta?hwi' % e ' il %%@% ’?c}rﬁé éin

The present i'nvention rovides a sdccessi on 0
| abel s carffi%dSBRPS 19igt h BP kg mat Fizst webcekai e pubéngghawd\g at

| east two falliddmeatumi: digi #Rkby rthientvf@sb ii@glg&rmed into TQeSIPé@e?@é‘ion of
i nventi on I I p tus for, ,produci.ng a_sugcessi
sel f - adhes‘f‘%v?% bfe)%%e a’rr&ég gﬁe 100 9 & aréae% 53@&?59 ng’teerfr%]rde"i‘he
appar at us lededsi simgsuccession from the cutting and folding unit onto
a second web including a length of release backing material;
and (c) moving the second web past the label feeder.

It is also known to manufacture self-adhesive
multilayer labels in which folded labels are applied to a
web, for example a labelstock web or a release web, which is
not pre-printed or pre-cut.

The present invention in another aspect aims to provide
an improved method and apparatus for the manufacture of
die-cut self-adhesive labels utilising such a web.

The present invention still further provides an
apparatus for producing a succession of self-adhesive labels
carried on a length of release backing material, the
apparatus comprising a 1label feeder for feeding folded
labels in succession onto a web including a release backing
material, a web conveyor for moving the web past the label
feeder, and a die-cutting station downstream in the
direction of web movement from the label feeder at which
self-adhesive 1labels are die-cut on the release backing
material, wherein the 1label feeder is controlled with
respect to the operation of a die—cutter of the die-cutting
station.

The present invention yet further provides a method of
producing a succession of self-adhesive labels carried on a



a web feed device for feeding a first web, a cutting device for cutting the
first web into a succession of individual sheets, a folding device for
folding the sheets to formfolded | abels, a | abel feeder for feeding the
fol ded | abels in succession onto a second web including a rel ease backing
-7- material and a web conveyor for ving the second web past the |abel

f eeder. The present invention further provides a nethod of producing
a succession of self-adhesive |abels carried on a |length of rel ease backing

material, 1the it §2d LORIISI Bgckhﬁﬁetn?aqiepﬂ‘ ar, (%ef eRgtngaa ddmptidERy Lo a
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The present Tnvention 1n another aspect ains ioved “met hod
and appar &i@scudtimge mhalfian urd@mstm@%utlmelﬁh%dweﬁéti%el%f ut¥el si ng

such a wekwvement from the label feeder, wherein the feeding of the
labels by the label feeder is controlled with respect to the
operation of the die-cutter at the die-cutting station.

Embodiments of the present invention will now be
described by way of example only, with reference to the
accompanying drawings, in which:-

Figure 1 is a schematic side view of an apparatus for
producing self-adhesive 1labels 1in accordance with a first
embodiment of the present invention;

Figure 2 is a plan view of self-adhesive labels carried
on a length of release backing material produced in
accordance with an embodiment of the invention using the
apparatus of Figure 1;

Figure 3 is a schematic side view of an apparatus for
producing labels in accordance with a second embodiment of
the present invention;

Figure 4 ié a section on line A-A of Figure 3;

Figure 5 is a section on line B-B of Figure 3;

Figure 6 is a schematic side view of an apparatus for
producing self-adhesive labels in accordance with a third
embodiment of the present invention;

Figure 7 is a schematic representation of the control
system of the apparatus of Figure 6; and

Figure 8 is a schematic side view of an apparatus for
producing self-adhesive labels in accordance with a further
embodiment of the present invention.



The present invention still further provides an-apparatus for
produci ng a successi on of self-adhesive |abels carried on a | ength of

rel ease backing material, the apparatus conprising a |abel feeder for
feeding folded | abels in succession onto a web including a rel ease backing
material, a web conveyor for noving thegweb past the |abel feeder, and a
die-cutting station downstream in the direction of web novenent from
the | abel feeder at which self-adhesive |abels are die-cut on the rel ease

backing mat er i Slaferarg) ntoherighet fEedehers OBt roldee ! haﬁﬁ?:ﬁ?@ﬁresent

t he operatlon of di e- cutting station.
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sel f - adheﬂehf4aﬂhﬂs1WEulhbdlsnxn accordance with a first embodimentS- *

| ength of el %s%%%]ceg{) lgir{@etn rlloa}1 the method conprising the steps of:-

(a) feedlng, ‘a succession of folded labels in
succession onto a web |nclud|ng a length of rel ease backing material;

(b) noving therhaebappashrykhe @gﬁb i d%r rmm C>ungte &utwg

sel f -adhesi,ve | abels on the re er i al i e-cut
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material 14 of the labelstock material 12 carrying a
succession of self-adhesive labels 16 thereon and a waste
wind up roller 18 is provided for supporting a reel 19 of
the waste matrix 20, formed from the self-adhesive paper web
22 of the labelstock material 12, which waste matrix 20 is
removed from the release material 14 at the die-cutting and
waste removal station 6. In accordance with the invention,
the printing unit 4 is a digital printing apparatus which
includes a plurality of printing stations in a printing
engine 21. In the illustrated embodiment there are four
printing stations 22,24,26,28 which are each arranged to
print a respective colour, or black, on one or both sides of
the labelstock material 12, The printing unit 4 also
includes a drive system, including rollers 30,32,34,36,38,
40,42 for controllably conveying the web of labelstock
material 12 through the printing unit 4 and to the
die-cutting and waste removal unit 6. The printing stations
22,24,26,28 are digital printing stations, working
preferably with' a dry tomner process (although optionally
with a wet ink process) which typically are similar to those
employed in colour photocopiers or 1laser printers. The
printing process may be a direct or offset digital process.
The printing stations 22,24,26,28 are controlled by a
computer input 44 which, together with computer software,
controls the printing engine 21 of the printing unit 4, and
the drive system so as to ensure that the desired images are
printed on the web 12. The computer input 44 may include



L

Fi gur'e 1 is‘a schematic side view of an apparatus for producing

sel f-adhesi ve | abels in accordance with a first enbodi ment of the present
i nventi on; Figure 2 is a plan view of. self-adhesive | abels carried on

a length of rel ease backing material produced in accordance with an

enbodi ment of the invention using the_apparatus of Figure 1; Figure 3

Is a schematic side view of an apparatus for producing | abels in accordance

with a second enbodi nent of the present invention; - Figure 4 is a
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digitised and divided into an array of pixels which permits
an extremely high quality image to be produced. The dry
toner 'is fused onto the péper web at a heating station 46

downstream of the printing engine 21.

The printing stations 22,24,26,28 are, wunlike the
printing cylinders of known flexographic, rotary letterpress

and offset lithography self-adhesive label printing

apparatus, seamless, i.e. there is no requirement for the
printing drum to have a portion extending across its
circumference which cannot be employed to print an image.
This results in the significant technical advantage that the
printing statioms 22,24,26,28 can each print images having
variable repeat lengths. In fact the printing stations
22,24,26,28 can be controlled to print an image of infinite
length with an appropriate computer input. This means that
the apparatus 2 for producing self-adhesive labels may be
employed in a first run to produce a succession of
self-adhesive labels having a first .;:epeat length and then,
with an appropriate command from the computer input 44, may
then be used in a second run to produce different 1labels
having a different repeat 1length, this being achieved
" without the requirement between the runs for make ready time
to modify the ﬁrinting unit as would be required in the
known flexographic, web offset or rotary letterpress 1label
printing apparatus.
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| abel stock material 12 to be printed, a rewind roller 13 is provided for
mounting a reel 15 of the rel ease backing material 14 of the |abel stock
material 12 carrying a succession of self-adhesive |abels 16 thereon and a
waste wind up roller 18 is provided for supporting a reel 19 of the waste
matrix 20, fornmed fromthe self-adhesive paper web 22 of the | abel stock
material 12, which waste matrix 20 isr wved fromthe rel ease material 14
at the die-cutting and waste renoval station 6. In accordance with the

nvention. the i T88aD0ibRL ¢ chel Syl i@l 2P | AEbARPAIG s rhisCan
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wet ink progsaudhigdey Y4 caldoe@e, simlar to those enployed in colour
phot ocopiers or |aser printers. The printing process nay be a direct

or offset digital process. The printing stations 22,24,26,28 are controlled
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printing unit fogether with its
hown in Flgure 2, the apparatus 2 can readily be configured
to print numerically varying serial numbers on selected

labels 48.

The apparatus shown in Figure 1 can be empioyed either
to print only the upper surface of the self-adhesive paper
web 20 of the labelstock web 12 or alterhatively both sides
of the labelstock web 12, including the release material 14
of the labelstock web 12. For example, the release material
14 may be printed on its 1lower surface with variable
information, typically sequential numbers, codes or barcodes
associated with the respective 1labels on the release
material. In alternative embodiments of <the present
invention two 1labelstock webs may be passed through the
printing unit 4 in back-to-back configuration so that the
self-adhesive paper web of each labelstock web is printed.
The die-cutting and waste removal unit 6 is configured so as
to cut and remove the waste from both webs. Alternatively,
a single labelstock web having a folded configuration so as
to be of double thickness with a single longitudinal fold
extending along the length thereof may be passed through the
apparatus 2. The 1longitudinal fold is slit off from the
web, for example at the die-cutting and waste removal
section 6, so as to produce two separate reels of printed



associ ated conputer input 44 are available in commerce from Agfa- Gevaert
N°V. of Bel gium under t he trade name Chromapress. Alternative
printing units are available from Xei kon N. V. of Belgiumor Indigo of the
Net her | ands. The printing stations 22,24, 26,28 enploy an _

el ectrophot ographi ¢ i magi ng process wherein a dry toner is applied to the
web 12 to be printed by a rotating darubd - The printed image is digitised
and divided into an array of pixels which permts an extrenely high quality
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ultra violet (UV) radiation which cures the varnish passing
thereunder. A suitable UV-curable overprinting varnish is
available in commerce from Coates Inks in the United Kingdom.

A further embodiment of the present invention is
illustrated in Figure 3 in which an apparatus, designated
generally as 52, for producing self-adhesive labels
incorporates a printing unit 54 which is arranged to print a
single paper web 56 which is then laminated to a web 58 of
release material to which' has been applied a layer 60 of
pressure-sensitive adhesive from an adhesive applicator 62.
The release material web 58 may have been pre-printed, or
may be simultaneously printed by a printing unit (not shown)
similar to printing unit 54.

A reel 64 of the paper web is mounted in the printing
unit 54 and is fed out by the web conveying system through a
printing engine 66 of the printing unit in which desired
single or multicolour images are Fformed on the web by an
electrophotographic process employing a dry’ toner system in
a manner similar to that described above with reference to
Figure 1. The web 56 may be printed on one or both sides.
The printing process is controlled by the computer input 68.
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- 11 - In addition, the apparatus 2 for producing | abels can be

enpl oyed to print different inmages along the length of the | abel stock
material 12. For exanple, as shown in Figure 2, the apparatus may be set
up by appropriate commands fromthe conputer input 44, to print, in
alternation, front and back |abels 48, 5% on the rel ease material 14, the
front and back | abels 48,50 being subsequently enployed for labelling. a
product such as a bottle. Furthernore, the conputer input 44 for the
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.fold extemdengsal.ong the | ength thereof may be passed through the apparatus
2. The longitudinal fold is slit off fromthe web, for exanple at the

di e-cutting and waste renoval section 6, so as to produce two separate
reels of print&#e apparatus of Figure 3 may be employed as described

hereinabove to produce single layer self-adhesive labels 80
carried on a length of release material 58. This particular
embodiment has an advantage over that of Figure 1 in that
only a single paper web is conveyed through the printing
unit 54, which facilitates control of the printing operation
and also permits both sides of the self-adhesive labels to
be printed if desired. This is advantageous when for
example the label is to be applied to a transparent bottle
where it is desirable for the réar surface of the label to
carry a printed. image.

However, the apparatus of Figure 3 may also be
configured so as to manufacture multilayer labels having at
least one £fold 1line. Such a modified configuration is
provided by a plough folding device 88 as shown in Figure 3
which may be of a known construction. The plough folding
device 88 is positioned between the printing unit 54 and the
laminating station 70 and 'is adapted to introduce one or
more (in the illustrated embodiment only one) 1longitudinal
fold into the printed paper web 56. The folded paper web 56
is laminated to the underlying web of release material 58
carrying the pressure-sensitive adhesive layer 60 and aftef



- 12 - | abel s. In a “further enbodi nent, a |abelstock web
conprising two sel f-adhesive paper webs adhered to a common web of rel ease
material which is coated with silicone on both sides thereof could be

enpl oyed. In order to inprove the colour fastness and durability of
the printing on the upper surface of the |abelstock web 12, as shown in
Figure 1 a coating apparatus 49 for coating the upper printed surface of

t he | abel stock web 12 with an overprinting varnish which is curable by
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renoval uni.t . An ul violet |anp | sposed downs Fream of
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whi ch cures the varni sh passing thereunder. A sui tabl e UV-curable »
overprinting v nISh s .available_in comerce from Coates Inks in the
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pressur e- genFi-laldhe sARe Wtk Pridp &b heTwmaaRp! i cator 62. The rel ease
material web 58 may have been pre-printed, or nay be sinultaneously prlnted

by a printing unit (not shown) simlar to printing unit 54.
Figure 4 shows a cross-section through the single

printed paper web 56 upstream of the plough folding unit 88
of Figure 3 and Figure 5 is a cross-section through the
resultant self-adhesive labels 80 prior to being wound onto
the reel 82. It will be seen that each 1label 80
incorporates a longitudinal fold 1line 90 between a bottom
panel 92 and a top panel 94 of the self-adhesive label 80.
The top panel 94 is longer in the transverse direction than
the bottom panel 92 so that the rear surface of the label
consists of the rear surface of the bottom panel 92 and of
an extending flap portion 96 of the top panel 94. After the
label 80 has been adhered to a product, the top panel 94 can
be releasably detached from the product by pulling the
extending flap portion 96 thereby to reveal the previously
hidden inwardly-directed surfaces of the bottom and tbp
"panels 92,94.

The apparatus of Figure 3 may be configured so as to
form multilaminar 1labels having a variety of different
folded configurations. For example, the adhesive layer 60
may be applied either continuously or as a succession of
patches for adhering successive labels to the release
material. The labels may be overlaminated with a
self-adhesive transparent plastics web .either before the
die-cutting and waste-removal unit 78 or after the
die-cutting and waste-removal wunit 78, in which case a
further die-cutting and waste-removal unit is required to



A reel 64 of the paper web is mounted in the printing unit 54 and is fed
out by the web conveying systemthrough a printing engine 66 of the
printing unit in which desired single or nmulticol our images are formed on
the web by an el ectrophot ographi c process enploying a dry toner systemin a
manner simlar to that described above %%th reference to Figure 1. The web
56 may be printed on one or both si dés.19rre printing process is controlled
by the conputer input 68. - 13 -

The print we 6 se o] m _pat| tion 70 conprising a pair
of oppose%qrtol_:eggs 93335'@? V\.ﬁ?%h f%%gprapn%gggﬁ%tﬁ%gg igzaa‘f'n"é?‘edii%u?ﬁ%e
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adhesi ve whi ch has_been applied by the adhesive applicator 62. The
conbi ned print&d dfpFERerapsmiosimandy 76fi s anRar kv ey QT o REQAUCERA i ng

and wast e sedfosdhasiivie 1% belisch giierlatstsr fadd -iadresdueed apedsa 8P, from the
printed paper web 56. The resultant self-adhesive |abels 80 carried on the
backi ng 58 of release material are wound into a reel 82 and the waste

matri x 84 of tRefeardmarebo56Figund sé wotherient Dsa sieste weelaffaratus,

orodube st e e T s 3D Can o A s e
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This is badkimgageapesr. ww®he foarcking web 108 is provided in a reel
110 of duplex labelstock material 119 comprising a
self-adhesive web 112 of paper or plastics which is coated
on its reverse side with pressure-sensitive adhesive and is
carried on the release material web 108. The web 112 may
have been pre-printed, for example with a succession of
images, by a digital . printing process wusing a digital
. printing unit either eérlier or simultaneously with the
printing of the web 164 as hereinbelow described.
Alternatively, the self-adhesive web 112 may be omitted.
The reel 110 is mounted in the apparatus 102 as a supply
reel which is fed out over one or more guide rollers 114 to
a label applying station, designated generally as 116, which
includes a pair of opposed rollers 118,120 between which the
labelstock material 119 is passed. At the label applying
station 116, individual folded printed 1labels 122 are fed
between the rollers 118,120 by a label feed system
designated generally as 126, whereby the folded labels 122
are applied to the upper surface of the self-adhesive web
112. A self-adhesive laminate 128, typically of plastics,
is fed out from a supply reel 130 and between the rollers
118,120 so as to be laminated by its self-adhesive surface
over the folded labels 122 which have been applied to the
underlying web 112 of self-adhesive material. The folded
labels 122 are thereby adhered to the self-adhesive web
112. The combined web/label assembly 131 is conveyed to a



exanple the label is to be applied to a transparent bottle where it is
desirable for the rear surface of the |label to carry a printed inmage.
However, the apparatus of Figure 3 may also be configured so as to
manuf acture nultilayer |abels having at least one fold Iine. Such a
nodi fied configuration is provided bﬁ a plough folding device 88 as shown
in Figure 3 which may be of a known coA$truction. The plough folding device
88 is positioned between the printing unit 54 and the |lam nating station 70

and is ad ted | ntroquge Qne or nore n the ill strated odi only
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5 is a cross-secti ant “se adhesi ve 0 pri‘or to
bei ng wouBbeomaste web skeleton 138 which may include waste pieces of

the folded 1labels 122 is wound up on a Waste reel 140 and’
the web of release backing material 108 carrying the
succession of self-adhesive labels 106 is wound up on reel
104 as a take-up reel, the backing material web 108 having
been fed over one or more guide rollers 142.

The 1label feed system 126 has an output end 44 past
which the labelstock material 119 comprising the
self-adhesive web 112 carried on the web 108 of release
backing material 1is moved by a web conveying system
comprising a drive unit (not shown) and the supply and
take-up reels 104 and the guide rollers 114,142, the drive
unit rotatiﬁg at least the take-up reel 104 and optionally
the supply reel 104 and/or one or more of the guide rollers
114,142. The label feed system 126 also includes an input
end 146 which is disposed beneath a sheet folding unit
designated generally as 148. The label feed system 126 has
a conveying device which comprises upper and lower endless
belts 150,152 which are mounted between respective pairs of
rollers 154,156. The endless belts 150,152 are rotatably
driven by the respective rollers 154,156 at least one of
which is in turn driven by a feed motor 202 so as to move
folded labels 122 in succession from the input end 146 at
which folded labels 122 are received from the folding unit
148 to the output end 144 at which folded labels 122 are fed
onto the self-adhesive web 112 between the rollers 118,120.



the reel 82. It will be seen that each I|abel 80 incorporates a

| ongitudinal fold |ine 90 between a bottom panel 92 and a top panel 94 of

t he sel f-adhesive | abel 80. The top panel 94 is longer in the transverse
direction than the bottom panel 92 so that the rear surface of the | abel
consists of the rear surface of the botton1pane| 92 and of an extending
flap portion 96 of the top panel 94. “Aflt’er” the | abel 80 has been adhered to
a product, the top panel 94 can be rel easably detached fromthe product by
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i1l ustratag2i rdntgiinrs tdiNBe 7£ed by the rollers 158 and the initially

flat sheet 162 is then upset by this continued feeding so as
to have a folded configuration with a single €fold. The
location of the fold in the sheet 162 is determined by the
depth of the folding pocket 160. The single folded sheet
162 is then fed by the next pair of rollers 158 (i.e. the
second and third rollers) in the zig-zag array into the
second folding pocket 160 and in the same way a second fold
line is formed. This process continues until the desired
folded sheet 162 is achieved, the sheet having a number of
fold 1lines corresponding to the number of folding pockets
160. The resultant fully folded 1label 122 is then fed out
from the lowermost pair of rollers 158 between the endless
belts 150,152 of the label feed sfstem 126.

The folding unit 148 is supplied continuously with
érinted sheets 162 which have been formed from a single
printed web 164 which is fed out from a printing unit 166
having the same configuration as the printing units of the
embodiments of Figures 1 and 3. If desired, in order to
provide additional pages in the ultimate label, the web 164
has been 1longitudinally plough folded prior to forming of
the printed sheets. The printing unit 166 is controlled by
a computer input 167. The web 164 is thus printed on one or
both sides by a digital printing technique. The printed web
164 is fed to a festoon 170 at which a supply length of the
printed web 164 is tensioned. The web 164 then passes
between a drive roller 172 and an upper opposed roller 174



Referring to Figure 6, there is shown an apparatus, designated generally
as 102, for producing a reel 104 carrying a succession of

sel f-adhesive | abel s 106. The reel 104 conprises an indeterm nate | ength of
a backing web 108 of release material, typically conprising a
silicone-faced backing paper. The bac qg web 108 is provided in a reel
110 of dupl ex | abel stock materi al conprising a self-adhesive
web 112 of paper or plastics which is coated on its reverse side with
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general ly %i 126 whereby the folded | abels 122 are applied to the upper
surface of egT adhesive web 112. A self-adhesive | am nate 128,
typically of plastlcs, Is fed out froma supply reel 130 and between the
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with printed sheets 162 which have been formed from a single
printed web 164 which has been fed out from a supply reel
thereof. The web 164 has typically been printed on one or
both sides by a flexographic, letterpress, digital offset or
lithographic offset printing technique.

The drive roller 172 is driven by an electromagnetic
clutch 175 which has its input shaft 177 continuously
driven. The electromagnetic clutch 175 is actuated
intermittently so- as to rotate the drive roller 72 when the
printed web 164 is required to be fed through the cutting
device 176.

The feed motor 202 continuously drives not only at
least one of rollers 154,156 thereby continuously rotating
the endless belts 150,152 of . the label feed system 126 but
also continuously drives the folding rollers 158 of the
folding unit 148 and the input shaft 177 of the
electromagnetic clutch 175 of the drive roller 172 for the
printed’web 164. Preferably, the driven roller or rollers
154,156, the folding rollers 158 and the input shaft 177 are
mechanically geared together, thereby providing a mechanical
coupling between the web feed system 171, the folding unit
148 and the label feed system 126.



die-cutting station designated generally as 132 which includes an upper
die-cutting roller 134 with a | ower opposed backing roller 136. The
die-cutting station 134 is downstreamin the direction of web novenent from
the | abel feed system 126. At the die-cutting station 132, the
resul tant self-adhesive |abels 106 are jgut_ out fromthe overlying | am nar
material 128, the folded |abels 122 and the self-adhesive web 112. The

rel ease web 108 is not cut. The waste web skel eton 138 which may incl ude
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formed from the printed web 164, each printed sheet 162
having the required length and being registered with respect
to the printing on the web 164. The web 164 is then moved
again through the cutting device 176 after a short delay in
the next cycle by actuation of the electromagnetic clutch

175 for the drive roller 172.

A second sensor 184 is provided in the 1label feed
system 126 and is adapted to detect each folded label 122 as
it passes along the label feed system 126. The sensor 184
is typically a photodetector which is adapted to . detect
either an edge, for example the leading edge, of each folded
label 122 or a printed registration mark on each folded
label 122, The second sensor 1is adapted to control the
application of the folded label 122 to the self-adhesive web
112 so that it is in registry with the die-cutting roller
134. This registration is employed when the web 109 is not
pre-printed, pre-cut or otherwise provided with a succession
of registration points along the length of the web 109. The
second sensor 184 controls the applicatioh of the folded
label 122 by varying the speed of the feed motor 202 in the
manner described below. The variation of the speed of the

feed motor 202 causes corresponding speeding up or slowing



- 17 The folding unit 148 is of generally known construction and
conprises a zig-zag array of folding rollers 158 together with a zig-zag
array of folding pockets 160 on opposed sides of the array of rollers
158. In use, the folding rollers 158 rotate continuously to drive a
sheet through the folding unit 148. [In,yse, a sheet 162 is fed through the
uppernost pair of rollers 158 and into the uppernost folding pocket 160.
When the | eading edge of the sheet 62 hits the end of the fol ding pocket
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printed veicoddy 192 whiclsi Dseddapteélie contlinudbiélyt Hen quagsels a series
of pulses, the instantaneous rate of which is related to the
actual speed of the main motor 188. The pulses are received
by a motor control 194 which compares the instantaneous
pulse rate with the rate of the desired set speed and if
there is a difference in those two rates, the motor control
194 outputs a feedback signal which is received by the main
motor 188 and instantaneously corrects the speed of the main
motor 188.

This feedback control provides continuous instantaneous
control of. the speed of the main motor 188 so that at any
given time the actual speed is .the same as the desired set
speed.

The encoder 192 also outputs a pulse signal, comprising
a series of pulses at a particular rate, to a pulse counter
196. Each pulse is representative of a specific angular
rotation of the main motor 188 and thus is representative of
a speéific distance which the 1labelstock web material has
moved as a result of being driven by the main motor 188.



between a drive roller 172 and an upper opposed roller 174

- 18 - of a web feed system 171 which feeds the web intermttently to a
cutting device 176 conprising a cutting roller 178 and an opposed backi ng
roller 180. The cutting device 176 cuts off a desired length of the
printed web to forma separate printed,gheet 162 which is then fed into the
folding unit 148. The operation of the web feed system 171 and of the
printing unit 166 are coupl ed together whereby the printed web 164 is fed
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the label feed system 126. The motor control 200 outputs a
pulsed motor control signal to the feed motor 202 and the
feed motor 202 rotates at a speed governed by the pulse rate
of the pulsed motor control signal. 1In this way, the pulsed
motor control signal controls the feed motor 202 and thereby '
the rate at which folded printed 1labels 122 are delivered
onto the self-adhesive web 112 by the 1label feed system
126. The rate at which the printed web 164 is fed by the
web feed system 171, thereby controlling the rate at which
printed sheets 162 are fed into the folding unit 148, and
the rate of operation of - the folding unit 148 are also
correspondingly controlled because the web feed system 171
and the folding unit 148 are geared to the label feed system
126.

In a manner similar to that of the main motor 188, the
feed motor 202 1is connected to an encoder 204 which is
adapted continuously to output a series of pulses, the
instantaneous rate of which is related the actual speed of
the feed motor 202. The pulses are received.by the motor
control 200 which compares the instantaneous pulse rate with
the rate of the desired set speed. If there is a difference
in the two puise rates, the motor control 200 outputs a
feedback signaliwhich may be positive or negative depending
on whether the feed motor 102 is running slow or fast. The
feedback signal is added arithmetically to the pulsed input
from the ratio selector 198 to form the pulsed motor control
signal which is fed to the feed motor 202. Thus the pulsed



| east one of rollers 154,156 thereby continuously rotating the endl ess
belts 150, 152 of the | abel feed system 126 but al so continuously drives the
folding rollers 158 of the folding wunit 148 and the input shaf t

177 of the electromagnetic, clutch 175 of the drive roller 172 for the
printed web 164. Preferably, the drivemroller or rollers 154,156, the
folding rollers 158 and the input shaft 177 are mechanically geared

t oget her, thereby providing a nechanical coupling between the web feed
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through the cutting device 176 after a short delay in the next cycle by

actuation of the electromagnetic clutch 175 for the drive roller 172.
The 1label feed system 126 is also controlled with -

respect to the die-cutting roller 134 so as to ensure that
when each folded printed 1label 122 1is applied to the
self-adhesive web 112, the folded printed 1label 122 is
applied at substantially the correct position, irrespective
of any fluctuatlons or variations in the position of the
folded prlnted labels upstream of the sensor 184 in the
label feed system 126 and the folding unit 148, so that when
the folded printed 1label 122 is cut by the die-cutting
roller 34 at the die~cutting station 132, the die-cut is
substantially in registration with the folded printed label
122.

The die-cutting roller 134 is provided with a
die-sensor 206. The die-sensor 206 detecté when the
die-cutting roller 134 is at a prescribed angular
orientation and thus correlates the die-cutting roller 134
with respect to a partiéular stage of the die-cutting
cycle. For example, the die-sensor 206 may be arranged to
emit a die-signal at the commencement of a rotary
die-cutting operation. The die-sensor 206 1is adapted to
input a die-sensor signal to the pulse counter 196 which
triggers the pulse counter 196 into outputting a pulse count.
signal to a comparator 208. The folded 1label sensor 184
also sends a signal to the comparator 208 when it detects a



A second sensor 184 is provided in the | abel feed system 126 and i s adapted
to detect each folded | abel 122 as it passes along the | abel feed system
126. The sensor 184 is typically a photodetector which is adapted to
detect either an edge, for exanple the |eading edge, of each fol ded | abel
122 or a printed registration mark on each fol ded | abel 122. The second
sensor is adapted to control the appﬁ%xﬂlon of the folded | abel 122 to

t he sel f-adhesive web 112 so that it is in registry mnth the die-cutting
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advance or retard the application to the self-adhesive web
112 of  the detected folded 1label 122 in the 1label feed
system 126 so that that detected folded label 122 is applied
to the self-adhesive web 112 at the correct position with
respect to the downstream die-cutting operation by the
die-cutting roller 134. 1In this label producing apparatus,
the die-cutting roller 134 defines the position of the
resultant self-adhesive labels 106 along the web of release
material 104 and the position of the folded printed 1labels
122 is registered on the labelstock web 109 with respect to
the die-cutting roller 134. Thus the folded printed labels
122 in the label feed system 126 chase the position of the
die-cutting roller 134 and each folded printed label 122 is
applied to a target position on the web 112 which is
correlated to a subsequent die-cut made by the die-cutting
roller 134.

The operating speeds of the printed web feed system 171
and the folding unit 148 are preset with respect to the set
speed of the label feed system 126 so that folded sheets 122
are fed at a desired rate from the folding unit 148 into the
label feed system 126, but those operating speedE are varied
in synchronism with any variation in the actual speed of the
label feed system as a result of the coupling of those
components together.



desired web speed. The nmain notor 188 is connected to an encoder 192 which
I S adapted continuously to output a series of pul ses, the instantaneous
rate of which is related to the actual speed of the main notor 188. The

pul ses are received by a notor control 194 which conpares the instantaneous
pul se rate with the rate of the desire set speed and if there is a
difference in those two rates, the not 4 control 194 out puts a feedback
signal which is received by the nmain notor 188 and instantaneously corrects
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and the label feed system.

In operation, the web drive unit 168 continuously feeds
the printed web 164 into the festoon 170, and any slack in
the web 164, as a result of the intermittent operating of
the drive roller 172 as described below, is taken up by the
web drive unit 168. The drive roller 172 feeds the printed
web 164 through the cutting device 176 until the sensor 182
detects the next printed mark on the printed web 164. At
this point, the desired length of the printed web 164 has
been fed through the cutting device 176. The drive roller
172 is instantaneously stopped by the electromagnetic clutch
175 to stop the web movement through the cutting device 176
and the cutting roller 178 is actu.ated to cut the desired
length from the printed web 164. - The cut sheet 162 is then
fed into the folding unit 148, folded to the desired folded
confiquration and then fed between the endless belts 150,152
of the label feed system 126. After the cutting operation,
the web drive roller 172 is started again to commence the
next feeding, cutting and folding cycle.

The label feed system 126 operates continuously and
applies the succession of folded printed labels 122 onto the
continuously moving web 112, As described hereinabove, the
speed of the label feed system 126 is set to be a particular
ratio of the speed of the web conveying system and the
application of each folded printed label 122 to the web 112



counter 196. The output of pulses fromthe ratio selector 198 is fed to a
notor control 200 for a feed notor 202 of the | abel feed system 126. The
not or control 200 outputs a pulsed notor control signal to the feed notor
202 and the feed notor 202 rotates at a speed governed by the pul se rate of
the pul sed nmotor control signal. In thj E way, the pul sed notor contro
signal controls the feed notor 202 and f ereby the rate at which fol ded
printed | abels 122 are delivered onto the self-adhesive web 112 by the
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t he feed notor
29 . may then be adapted to effect two cuts during one cutting

cycle, the first cut to cut off the printed sheet 162 and
the second cut to cut of a waste web portion. The waste web
portion may be ejected from the web feed system or the
folding unit and discarded. This arrangement may be
employed when the printed web 164 is printed with a repeat
length which is not the same as the length of the printed
sheet. This enables the apparatus to utilise webs having
fixed repeat lengths irrespective of variations in size of
the printed sheets 162. This is an ‘important advantage
because it enables the use of webs printed with fixed repeat
lengths to be used, e.g. those produced by a digital offset
printing process, or in .a modified arrangement a
lithographic offset printing process, which enables . high
quality printed images to be printed on the labels, for
varying lengths of printed sheets.

In alternative embodiments of the method and apparatus
of Figure 6, an adhesive applicator may be provided to
deposit adhesive onto the upper surface of the self-adhesive
web 112 or, when web 112 is omitted, the backing web 108, so
as to adhere the sheets 122 to the respective web. The
adhesive may be applied as a continuous layer or as a
succession of patches. '

In the illustrated embodiment of the invention, the
reel 110 consists of a duplex labelstock material consisting



notor control signal may be continuously varied to ensure that the feed
notor 202 is running at a speed that is at the desired ratio of the speed
of the main notor 188. It will be understood that the notor control 200
al so acts as a pul sed signal accumnul at or. ' In this way the web
conveyi ng system and the | abel feed sysém-can be arranged to run at a set
speed ratio, the speed ratio being related to the |l ength of each finished
| abel , the |l ength of each folded | abel which is applied to the web and the
spaci ng bePheén $otftatlegivabated ohl2 heanebed on a Thackabel webed 08y sifem
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provided wth a die-sensor 206. The die-sensor 206 detects when

the die-cuttinginra | enrthd4 emb%dlaﬂenta ofpﬁ;ﬁécrﬂz{%ﬁéhtmgulaﬁ %h%%&%' on
and t hus corr | at the die- cuttln er 134 with respect
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fol ded |apelr-a@nResivelbipl 502 SRRER & SAGPPéx ! 9abRY sEOWRATAL 0L 208 Yaen
't detects aed or to the upper surface of the web 108 of release
backing material when a single release web 108 is used.
Thereafter, the folded printed labels 122 are adhered by
their rear surface to the self-adhesive web 112 or the
release material web 108. The adhesive may be applied as a
continuous 1layer or, alternatively, the adhesive may be
applied as a succession of patches, with each patch
corresponding to the position of a corresponding folded
printed label 122 on the web. When patches of adhesive are
applied, the application of each patch of adhesive may be
controlled by the sensor 184 in the label feed system 126
whereby each patch of adhesive is applied when the sensor
184 detects a folded label 122 whereby the patch of adhesive
is in registry with the detected label 122 when the label
122 is applied to the web. When the sensor 184 detects a
folded printed 1label 122, the adhesive applicator is
triggered into operation either immediately or after a delay
and 1is arranged to deposit a patch of adhesive of the
> desired size and dimensions on the underlying web. In this
way, the adhesive patch is registered to the folded 1label
122 which is applied thereover.



- 23 - fol ded | abel 122. The two signals fromthe pul se counter 196 and
the folded I|abel sensor 184 received by the conparator 208 are
processed and conpared to yield an error signal which is indicative of any
di stance which the actual position of the detected folded | abel 122 in the
| abel feed system 126 | eads or |ags a d?zlred position which is in registry
with respect to the die-cutting roller Such an error signal is
outputted by the conparator 208 to the notor control accunul ator 200 of the
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respect tapiteriae-maytb8%omPtteds.134. Thus the folded printed |abels 122
in the | abel feed system 126 chase the position of the die-cutting roller
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those operatig Speggte%;glvarlln%qudes a web conveying system for
conveying a web 309 from a supply reel 310 thereof
successively through a label applying station 316 and a
die-cutting station 332. The web 309 comprises a duplex
labelstock material with a self-adhesive paper web being
carried on the backing web 308 of release material. At the
label applying station 316, folded pfinted labels 322 are
applied to the web 309 by a label feed system 326 having
substantially the same configﬁration as that shown in Figure
6.  The folded labels 322 are fed between opposed rollers
318,320. The folded printed 1labels 322 are formed from a
printed web 364 which is:fed out from a supply reel 366 by a
web unwind and feed unit 368 (which is optionally part of a
digital printing unit (not . shown) such as that shown in
Figure 6) and the web is then passed through a festoon 370,
over a sensor 382 for detecting printed marks on the printed
web 364, through a web drive system 371 including a drive
roller 372 and backing roller 374, through a web cutting
unit 376, including cutting and backing rollers 378,380, and
into a folding unit 348, These components have
substantially the same configuration as shown in the
embodiment of Figure 6.



in synchronlsn1mnth any variation in the actual speed of the | abel feed
systemas a result of the coupling of those conponents together.

- 24 - In an alternative enbodi nent of the apparatus of Figure 6, the
conputer input 167 is provided with software to control not only the
printing unit 164 but also the web feed,gystem 171, the folding unit 148,
the | abel feed system 126, the web conveylng system 186 and the ratio

sel ector 198, so that all the conponents of the apparatus are opeéerated in
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pre-printed with a succession of images along its length and

the adhesive patches are applied in registration with the
printed images. A sensor 388, which 1is preferably a
photodetector, is adapted to detect a succession of
preprinted marks along the length of the self-adhesive web
312. The sensor 388 operates in conjunction with a control
system (not shown) to coordinate the application of the
adhesive and of the folded label to the self-adhesive web
312 so that both the adhesive and the folded 1label 322
coincide at the correct point on the web in registry with
the printed image.

The control system has a similar arrangement to that
shown in Figure 7, but with the modification that the: folded
label sensor 384 sends a signal to the pulse counter when a
folded label 322 is detected in the label feed system 326.
The pulse counter sends a pulse signal to the comparator and
the comparator also receives a signal from the web sensor
388 when the web sensor 388 detects a printed mark on the
self-adhesive web 312. The comparator processes the signals
to produce an error signal ~which is employed either to
advance or retard the applica%ion of a folded label 322 by
the label feed system 326 to the self-adhesive web 312. The
folded 1label sensor 384 or the web sensor 388 can be
employed to trigger the application of adhesive to the
'se1f~adhesive web 312 by the adhesive applicator 386.



of the |abel feed system 126. After the cutting operation, the web drive
roller 172 is started again to conmence the next feeding, cutting and

fol ding cycl e. The | abel feed system 126 operates continuously and
applies the succession of folded printed | abels 122 onto the continuously
nmovi ng web 112. As descri bed her ei nabowg, the speed of the label feed
system 126 is set to be a particular ratio of the speed of the web
conveyi ng system and the application of each folded printed | abel 122 to

the web 112 In th1s embodlment, because thel%elf- #@esﬂ%rﬁébeqs
with respect position, of the die-cutting
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This arra na e e printed web 1

with a repggﬁgﬁg?{gf‘ﬁ ér?ltfﬁ‘ iog’l;'p h?%’e"%arre he fig- Fé‘ﬁ&tlﬁgofrqlt@rp@ﬁﬁté—é
backed by a backing roller 336. The waste web 338,
including the skeleton of the waste portions of the

self-adhesive web 312, is wound up in a reel 340.

It will be apparent to those skilled in the art that
various modifications can be made to the illustrated
embodiments. The folded labels which are applied to the web
can have a variety of different folded configurations. The
folded labels may be applied to a printed or unprinted web,
to a self-adhesive web of a labelstock web or to a release
web. The self-adhesive web of the labelstock web may have
been pre die-cut so as to comprise a series of self-adhesive
labels on a release web. A self-adhesive or non-adhesive
laminar material may be laminated over the folded labels.
The folded labels may be adhered to the web by adhesive
which has been applied to the web. Both the illustrated
embodiments | incorporate a die-cutter for cutting the
resultant self-adhesive labels.. In other embodiments of the
invention, a die-cutter is not wutilised. In further
embodiments, instead of a die-cutter, the release web and
the applied folded labels may be slit longitudinally into
one or mofe webs each carrying a succession of self-adhesive
labels.

The present invention <c¢an provide a significa_nt
technical advantage over the prior proposals in enabling the
manufacture of multilayer self-adhesive labels which can
have a variety of different folded configqurations from two



sheet. This enables the apparatus to utilise webs having fixed repeat

| éngths irrespective of variations in size of the printed sheets 162.
This is an inportant advantage because it enables the use of webs printed
with fixed repeat lengths to be used, e.g. those produced by a digital
offset printing process, or in &mdlfled arrangenment a
lithographic offset printing processf3 Wwhich enables high quality
printed inages to be printed on the | abels, for varying | engths of printed

sheets. startiny abdisg nat Tﬁ?sem&iﬁgt ?agiliégtggt %e%ﬁrl A us, of
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- 26 - ngql %'EOQQQE§%¥§>“eb 112 carried on a backing web 108 of release

mat eri al . . In accordance wth another enbodi nent of the
pr esent |nvent|on the reel 110 may sinply conprise a single web 108 of

rel ease backi ng‘h@tp‘i*és@nﬁ’wl@fv@%ﬂ&? i d@ﬂs@rbBB@Qdéh%ﬁt sap]p%zrﬁtﬁ a1 ed

Ot PR €A oo b 0 | REASCPRLS, mFuBpeturing. afe ouc
self- adhe51ve labels on a release web wherein the starting
web to which folded labels have been applied is not printed,
cut or otherwise providéd with registration marks. .The
folded 1labels are .applied in reglstry' with the subsequent
die-cutting operation. '



In a fdrthef enbodi mrent of the invention, an adhesive applicator may be
di'sposed -between the label applying station 116 and the supply
reel 110. The adhesive applicator is adapted to a i h

as pressure-sensitive adhesive to the upper surface of ILf- Sl ve
web 112 when a duplex |abel stock materig is used or tJ Emg BMEce
of the web 108 of rel ease backing material when a singl c 8 1is

used. Thereafter, the folded printed |abels 122 are adhered by their rear
surface t radmsel f - adhesi ve web 112 or the rel ease material web 108. The
adhesive may be applied as a continuous |ayer or, alternatively, the
adhesi ve may be applied as a succession of patches, with each patch
correspondi.ng tho ttekhoudsi bifonpobdactnyr es paudices fidrded £pr sal £dadhdeivd 22 »
on the web. hesi ar i Licahlio f ch
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syst em 126 ndHaKERG dheh skars @f: adhesive is applied when the sensor 184
detects a fol dechy aie)i 2L yWheF BbYiddea PahcBe518AN8E Unadges b 88 wik
with the det c?ggllabel 125w9§%n théflabel'1%2 %s appliegg?B t he web. yv%en
the sensor®™84 detects a folded printed | abel 122, the adhesive applicator
is tri ggered i i) opkireMdwtt g hetf]hé nmegbat eby gbr_m‘tg{ %Més/dsigmd | 6F
arranged t esj ve e ired sjze.a i mensi ons
on the un er]%;_ipang '%Ase%eoa]}ér??:ﬁ;l s&gwa%/,i?rh%%ﬁ%;s‘f?/gg?)%?c'ﬂa %r?'%grster ed to
the folded | abel 122 which is applied thereover. _ _ _
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appl i ed e%%gg tQ a self-adhesjve Wweb or to a rel ease backing material as
pat ches, t %‘aﬁ‘ﬁ- R AMtsit® nBfrhkePat PBrndd itrIHGarer Beie®Red
in the apmdteanials. :

3. A method according to claim 1 wherein the web is
adhered to a backing of release material between the
printing and die-cutting steps.

4. A method according to any one of claims 1 to 3 wherein
in the printing step different images are printed in
alternation on the web.

5. A method according to any foregoing claim wherein the
web is folded after the printing step.

6. A method according to any foregoing claim wherein
continuously variable information is additionally printed on
the web in the printing step.

7. A method according to any foregoing claim wherein the
web is printed on both sides thereof.

8. A method of producing .a succession of ;self—adhesive
labels carried on a length of release material, the method
including the steps of:-

(a) digitally printing a succession of images on a web;



earlier WO A-90/14218 whereby each patch of adhesive |ies,mwdhi
peri phery of the applied folded printed sheet 122 and theumnhﬁ“mﬁulwmle
overl am .nating sel f-adhesive |am nar material nmay be omt iy B i

8 shows a further enbodi nent of the present invention, in which, in a
manner simlar to that of the third emodi_ment of Figure 6, an apparatus
for producing a reel 304 of self-adhesive |abels 306 on a backing web 308

of release material includes a web conveying systemfor conveying a web 309

froma supply (rgssl 240 ARl e@heSUGeantiase! Wl AW a & aklc MY of
station 316 and a die-cutting station 332. The web 309 conprises a

dupl ex | ah8PELSck3Rbterial with a sel f-adhesive paper web being carried on
t he backi ng weljc3@dpokringl celse mmiceeisalionAtof hdadballal 8pplayi sgeohdt iweb 3167f

fol ded pri.nted.l.abel s 322 are_appl.i. to the web 309 by a | abel feed system
326 havinbnggﬂgﬁggtﬁaf @e@ e T% r&%ﬂfiguratfon as that shown in Figure 6.

The folded | abels 322 are fed between opposed rollers 318,320. The fol ded
printed | gbel sa3 f Qg &fih prdiad ¥elndb4 Wi chei 3ab89 s0Wrd rom
52¢) “a3gkche| ABRAALG" PRI $obydabatf el 1ab8do s

a supply reel b unw nd unit 368 ich is optionally
part of af@ilg§efabesiesn tgeusitting: aoRPP ¥idlW &LaB8at shown in Figure 6)
and the web is then passed through a festoon 370, over a sensor 382 for

detecting_printed rks on the, printed web 364, through web drive st em.
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configura as shown in the enbodi ment of Figure 6.°
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11. A method according to any one of claims 8 to 10 whereip
the second web is a backing of release material.

12. A method according to any one of claims 8 to 10 wherein
the second web is a labelstock web.

13. A method according to any foregoing claim further
comprising coating the printed images with an overprinting
varnish.

14. Apparatus for producing a succession of self-adhesive
labels on a length of release backing material, the
apparatus comprising a digital printing unit for printing a
web with a succession of images and a die-cutting device for
cutting self-adhesive labels from the web.

15. Apparatus according to claim 14 further comprising a
laminating device for laminating the printed web to a web of
release material.

16. Apparatus according to claim 15 further comprising a
folding device for introducing at least one longitudinal
fold into the printed web.
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As mnth t he enbodlnent of Figure 6, the printed web may o form
prlnted sheets with waste web portlons bet ween adjacent ’E"M
This is an advantage when the web is printed with a flxe

e.g. by digital offset or lithographic offset. In thIS enb nent

adhesive is applied to the upper surfacg;of the self-adhesive web 312 by an-
adhesi ve applicator 386 which extrudes adhesive, for exanple a
wat er - sol ubl e or pressure-sensitive adhesive, as a series of patches onto

the web 312. aAbm@rids adb@Sl podbindl2a | SuddEsPLoAL ¢ V‘ééi‘fﬁaéﬂé§f§é' on
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coincide at the correct point on the web in registry wt e printed

I mage. The control systemhas a simlar arrangenent to that shown in
Fi gure 7, lsut \mptmalnatwsmdc&ocatngn &dnalbltahml fot dessh dtdlead daemﬁettg@a& Sﬁnds
a signal unt 22 |s etected in the

| abel fee syst %gl feJ \é\gegglo{h{ggr%sqgendgpagg%% Pefofal FBe¥ hedle
conparatO@RQ%}QQN¥QuﬁhﬁmWﬁQH al so receives a signal fron1the web sensor
388 when the web sensor 388 detects a printed nmark on the self-adhesive web
312. The ggnparato rocesses the signals to produce an error_ signal which

i's enpl oyed “ei the exfiofte U L RAMRS | | F3eHh RFamriefd deel | ade
322 by thdenatidl fofed rejslaam 3aGteeibls sebbcadbevievelwbB1812navhRgf cdeed
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applicati ?r% 31:9& ;%: es&&ge%ab(tlhneg “31‘%13%%%13@%1% %?/st he adhesi ve
appl i cat or 386. '

20. A succession of self-adhesive labels according to claim

19 wherein selected 1labels are digitally printed with
continuously variable information. '

21. An apparatus for producing a succession of
self-adhesive labels carried on a length of release backing
material, the apparatus comprising a web feed device for
feeding a first web, a cutting device for cutting the first
web into a succession of individual sheets, a folding device
for folding the sheets to form folded labels, a label -feeder
for feeding the folded labels in succession onto a second
web including a release backing material and a web conveyor
for moving the second web past the label feeder.

22. An apparatus according to claim 21, wherein the folding
device is mounted so as to deposit the folded labels into a
conveying device of the label feeder.

23. An apparatus according to claim 21 or claim 22, wherein
the label feeder comprises a pair of endless belts between
which the folded labels are moved from the folding device to
a label applying station at which the folded labels are
applied to the second web.



- 29 - ) " In this enbodi nent, because the self-adhesive web |s printed

wi'th a succession of images, it is necessary for the die- ﬂ ﬂ" "I
to be inregistry with the printed i mages., Accordi ngl yml Il Im[ﬂmﬂ lo
the web sensor 388 is also enployed to advance or retard the‘cu tithg %ct'ion
of the die-cutting roller 334 so that_tjfye cutting is in registry with the
printed i mage on the sel f-adhesive web 312 and, consequently, with the
applied fol ded | abel 322 and its underlying patch of adhesive. The

die-cutting. rONmﬂaéﬁﬁkaﬁu@aﬁ&@drdbﬁg %otﬁﬁ¥'ﬂﬁeldﬁ|éia1§§621 EU“?3“ﬁSte
web 338, clud| :

waste porti
sel f - adhe¥ q% gﬁﬁ% BlFﬁ é“FBEPe§4G' sefisor % thE$1ng
appar ent o shosesskohl edfi rptimtedt ntardds vani otise mfdufstcahebnsaﬁ@n tee made

web can hSaEATya Aot o e 1 offeedlife outae BebERR i

| abel s mafrpm &bﬁlﬁé@spé a prlnted or unprlnted web, to a sel f-adhesive web
of a | abel stock web or to a rel ease web. The self-adhesive web of the

| abel st ock_web _nay have been pre die-cut so as_ to conprise a Series of
sel f - adheéPve PRoePBPBR2EURe| 2 TR sELRIAdMAI vahATEigh- BhRe ek

| ami nar métedi dlevirye bies | aghpatad t@V&itdﬂﬂetﬁ@ et nitd Sof Thaef ggiad dmabel s

may be ad ot y .adhesj v h ha heen lied to the web.
Both the Q?‘I E‘&Eér af”gg %]ocdﬁ?né‘rﬁ Sie g’gr p‘b’i%?at &4 é"m(?l %ﬁf‘f%r gul‘bf"g i ng
t he resul cubtisgl bpedhacdione inlrelsponise diohdhee dedeictdmis sdfgrtdle i nventi on,

a die-cutter is not wutilised. In further enbodi nents, instead of a

die-cutter, the release web and the apglled folded | abels may be slit
| ongi t udi RAl | yAPNEPRATRAS AFROTRIRD eheh asd ranegof sledassidh &p 25,

sel f -adheguyehkabelcomprising a die-cutting station at which the
self-adhesive labels are die-cut on the release backing
material and wherein the 1label feeder is controlled with
respect to the operation of a die-cutter of the die-cutting
station. '

27. An apparatus according to claim 26, wherein the
die~cutting station includes a die-sensor which emits a die
signal representative of the position of the die-cutter at a
prescribed point in a die-cutting cycle and the label feeder
is controlled with respect to the ﬁie signal.

28. An apparatus according to claim 27, wherein the 1label
feeder includes a label sensor which detects each folded
label in the 1label feeder and emits a label detection
signal, and further comprising a processing device for
comparing the label detection signal and the die signal to
yield an error signal which is employed to advance or retard
the label feeder whereby the application of each folded
label to the web is registered to a subesequent die- cuttlng
step.

29. A method of producing a succession of self-adhesive
labels carried on a length of release backing material, the
method comprising the steps of:-



The pFesenf invention can provide a significant technical advantage

over the prior proposals in enabling the manufacture of. m“ "
sel f-adhesi ve | abel s which can have a variety of differe Iﬂ I"M"I""Ill"l“l
configurations fromtwo *-f30t- % 5

starting webs. This greatly facilitatgg quality control of the |abels as

conpared to prior processes because the folded printed sheets are cut from
a web and fol ded on Iine which renoves the possibility of m ssing fol ded

| abel s, or the(aM ofigedifigs-Pr Nk ed web tdcar cettling fatdlegdo1dahg! anibei ng
applled to, th ent 4 ny i on can al rOV|de

appar at us an&' 5h1eorweg a% ? eff‘ﬁgigen‘_{lf %&cop 53258
sel f - adhebka@l$ abel s on a release meb wherein. the startlng meb to which *

fol ded | abel s beyefgeas!ngppul%% ' T £ 88, Cthe @ol&?—:’fﬁeﬂ%?fs in

provided wth Ttegistrafion abel's are led I.n
registry W‘?‘F]eﬁﬁb“’%u§§@qheﬁ?ﬂe dFBLELRgi Redopke king, unit onto £Psecond

- 31 web including a length of release backing material; and
(c) moving the second web past the label feeder.

30. A method according to claim 29, wherein the cutting and
folding unit is arranged to deposit the folded labels into a
conveying device of the label feeder.

31. A method according to claim 30, further comprising
detecting a succession of printed marks on the first web
with a sensor and cutting the first web in response to that
detection. '

32. A method according to c¢laim 31, further comprising
stopping the movement of the first web in response to the
detection of the printed marks whereby the first web is
stationary when cut by a cutting device of the cutting and
folding unit. ' '

33. A method according to any one of claims 29 to 32,
further comprising die-cutting the self-adhesive 1labels on
the release backing material, and wherein the feeding of the
labels by the label feeder is controlled with respect to the
operation of a die-cutter at a die-cutting station.

34. A method according to claim 33, whetein the position of
the die-cutter at a prescribed point in a die-cutting cycle
is detected and the 1label feeder is controlled with
reference to the detected die-cutter position.

35. A method according to claim 34, wherein the position of
each 1label in the 1label feeder 1is detected and wherein
signals representing the die-cutter position and the folded



CLAI MB: 1. A nethod of producing a succession of self- | | s
carried on a length of release material, the nethod incl udi nﬁﬂjﬂﬁl’ﬁﬂmgﬂm”m
(a) digitally printing a succession of images on a web; and * ¢ (R) n § '3
die-cutting the web to forma succession of self-adhesive |abels on a

| ength of release material . 2. A_mgghod according to claim 1
wherein the web is self-adhesive and is <carried on a backing of
rel ease material . 3. A nmethod according to claim 1 wherein the web

i s adher ekabeDb pasibdoki raye oprotessedetongieldalan etveensiginel pwhbehng
and die- Gt tLg1SLERS to favaRefPLRO00 86605 AR { PaBDY FUd: ChaLEBLY (o 3
n | I mages in al

wherein in the printing step feren are prrnted Lernatt on on
t he web. the applieshed afceaginfalsietylake kgbp nthel el hhereghstasedeb i’s

fol ded afgereidespbd &dhdit SdL8-cutbingAstdpthod according to any
foregoing claim wherein continuously variable information is additionally

printed on the web in the printing step. 7. A method according to any
f oregoi n@ &l aixn wheapparhltasweb ficx pripieé@uéingot hasi desuddessidn 8 A

metnod . ole P OfEL oGy o 21 SBESES Sl ola SEh 224U e dAPELPeSRL" btk ®
material, the apparatus comprising a 1label feeder for
feeding folded labels in succession onto a web including a
release backing material, a web conveyor for moving the web
past the label feeder, and a die-cutting station downstream
in the direction of web movement from the label feeder at
which self-adhesive 1labels are die-cut on the release
backing material, wherein the 1label feeder is controlled
with respect to the operation of a die-cutter of the

die-cutting station.

37. An apparatus according to «claim 36, wherein the
die-cutting. station includes a die-sensor which emits a die
signal representative of the position of the die-cutter at a
prescribed point in a die-cutting cycle and the label feeder
is controlled with respect to the die signal.

38. An apparatus according to claim 37, wherein the 1label
feeder 1includes a label sensor which detects each folded
label in the 1label feeder and emits a 1label detection
signal, and further comprising a processing device for
comparing the 1label detection signal and the die signal to
yield an error signal which is employed to advance or retard
the 1label feeder whereby the application of each folded
label to the web is registered to a subesequent die-cutting
step.
39. A method of producing a succession of self-adhesive
labels carried on a length of release backing material, the
method comprising the steps of:-

(a) feeding, with a 1label feeder, a succession of



- e % g .
I ncluding the steps of:- (a) digitally printing a SucCession of T mages

B_Pi Er?t\gﬁb\;/veb into a succession of |abels; and - iC) applulm“mfm”ﬂgl”ni
ral.w 9.«

succession of |abels to a second web including a rel ease mat er

met hod according to claim8 wherein th®7l-abels are fol ded between the
cutting and applying steps. 10. A nethod according to claim8 or claim?9
wherein the | abels are further die-cut after being applied to the second
web. 1E€olhderkt hake be cbnrdsugeessinp omdoofa el nsngluding ahkerybhiof

second Welplicask REKiLIY Ghat&t £a52 materi al . 12. A nethod according to
any one of claj a | abel st ock web. 13.

Q;ﬁ 8 to 10 wherein the secord mﬁb I S |
A net hod accor @hdiee hyERS 20 BRS el Ehen Faehef o8 Hi i ¥%g coating the #
printed i mages(oy t isrcmterinig nisel -adhessilve 1labelfppanat thef orepeasieici ng
a succeaﬂégkfﬁgs&LLégggfmggaa die~cutting station downstream in the
direction of web movement from the label feeder, wherein the
feeding of the labels by the label feeder is controlled with
respect to the operation of the die-cutter at the
. die-cutting station.

40. A method according to claim 39, wherein the position of
the die-cutter at a prescribed point in a die-cutting cycle
is detected and the label feeder is controlled with respect
to the detected die-cutter position.

41. A method according to claim 40, wherein the position of
each 1label in the 1label feeder is detected and wherein
signals representing the die-cutter position and the folded
label position are processed to yield an error signal which
is employed to advance or retard the label feeder whereby
the applicator of each folded label to the web is registered
to the subsequent die-cutting step.
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| abels on a length of release FeeERr i al t_e_appawamus——————~—
conprising a digital printing

i
tEiEﬁglwebvmthasuccs faced
i mges and a die-cutting devi dp selfladhe5|ve
web. 15. Apparatus accordi ng c -" Furtnher conpri si.
| am nating the printed web 3@ & web of rel ease na

device for

Apparatus according to claim15 further conprising a folding deV|ce for
introducing at |east one longitudinal fold into the printed web.

- 33- 17. Apparatus for produci ng ABSIRAERS| on of sel f-adhesive |abels on
a length of release material, the apparatus conprising a digital printing
unit for printing a succession of i mages on a web, a cutting device for

cutting the web into a sueé Do MA = - RESQE appl yi ng device for g
applying the labels to a web |nclud|ng a release mat eri al . 18. Apparatus
according to claim 17 further conprising a folding device for folding the

| abel s before they are applied to the web. 19. A succession of

sel f - adhesi ve Al ahetlodcaf i pdoducing | engiuccadsior! efse salf-adhdsive

successi VéabbahelcarA1Ad Ngn Al 1&6A7En (YP hRRRl g i i1 al LYePhidtied

| mages. including the steps of: (a) digitally printing a succession
of images on a web; and (b) die cutting the web to form a
succession of self-adhesive labels on a length of release
material. There is also provided a method of producing a
succession of self-adhesive labels carried on a length of
release material, the method including the steps of:- (a)
digitally printing a succession of images on a web; (b)
cutting the printed web into a succession of labels; and
(c)applying the succession of 1labels to a second web
including a release material. There is further provided an
apparatus for producing a succession of self-adhesive labels
on a length of release backing material, the apparatus
comprising a digital printing unit for printing a web with a
succession of images and a die-cutting device for cutting
self-adhesive 1labels from the web. There 1is further
provided a method of producing a succession of self-adhesive
labels carried on a length of release backing material, the
method comprising the steps of:- (a) feeding a first web to
a cutting and folding unit in whiéh the web is formed into a
succession of folded 1labels; (b) feeding, with a label
féeder, the folded labels in succession from the cutting and
folding unit onto a second web including a length of release
backing material; ‘and (c) moving the second -web past the
label feeder. The invention also provides apparatus for use
in the methods.



20. A succession of self-adhesive |abels according to claim19 wherein
selected labels are digitally printed with continuously vari abl e

i nformation. 21. An appar at us for pr oduci ng a succession of
sel f-adhesive | abels carried on a Iegg h of rel ease backing material, the
apparatus conprising a web feed device for feeding a first web, a cutting
device for cutting the first web into a succession of individual sheets, a
fol ding device for fol di¥y fheets to formfol ded | abels,. a | abel feeder
for feeding the fol ded | abel n succession onto a second web including a

; ond web past

rel ease backing material and a web conveyor for |
the | abel feeder. 22. An ﬁpparatus according tjo claim?2l, wherein the
fol ding device ig nounted sq as to deposit the flojded | abgls|ijnto a
conveyi ng devi cef the Rab#ll feeder. 23. An gpparatus aecérjding to claim
21 or claim 22, Ebein t he |l abel feeder conpgﬁﬁ r ndl ess belts
bet ween whi ch thg t0Nded | aljels are noved fro fﬁ? ngap etoa
| abel applying ati oN i gh the fol ded | abells|ar® Fpplaefl [t t he second
web. - 34- 2#. An appd fitfus accordi ng
to any one of clainms 21\to 43, wherein the web fle T Thdl udes a
sensor for detecting a sNccfgssion of printed nmgrks on the fijrst web and
the cutting device is opexaljle in response to ajfdgetection si qal
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fromthe sensor. 25. An apparatus according to claim?24, wherein the web
feed device is adapted to stop the novenent of the portion of the web which
is cut by the cutting device during the cutting operation in response to

t he detection signal. 26. An apparq%@§ according to any one of clainms 21
to 25, further conprising a die-cutting station at which the self-adhesive
| abels are die-cut on the release backing material and wherein the

| abel feeder is controlled with respect to the operation of a die-cutter of
the die-cutting station. 27. An apparatus according to claim 26, wherein
the die-cutting station i Iuggs a di e-sensor which emts a die signal
representative of the pog oA of the die-cutter at a prescribed point in a
di e-cutting cyckg and thig tTabel feeder is controlled with respect to the
di e signal. 285 An appgratus according to claim 27, wherein the | abel

f eeder incl udes & ’
feeder and emt ".
processi ng device f
signal to yield an @
| abel feeder whergh

gengor which detects each folded | abel in the |abel
1d ?ction signal, and further conprising a

qpart ng the | abel detection signal and the die
Js&gnal which-is enployed to advance or retard the
Ha)¥pl i cation of each folded |abel to the web is

registered to a su-es-ougnt di e-cutting step. 29. A nethod of
produci ng a successi orNRf self-adhesive |abels carried on a | ength of
rel ease backing materi gh'yf y-og nethod conprising the steps of:-
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-2 35 - (a) feeding a first web to a cutting and folding unit in which
the web is forned into a succession of fol ded | abel s; (b) feeding,
with a | abel feeder, the folded | abels in succession fromthe cutting and
folding unit onto a second web including a | ength of release backing
material; and (c) noving the Sg§ﬂ¥d web past the | abel feeder. 30. A
nmet hod according to claim?29, wherei he cutting and folding unit is
arranged to deposit the folded | abels into a conveyi ng device of the | abel
feeder. 31. A nethod according to claim30, further conprising detecting
a succession of printed marks on the first yeb wthzagensor and cutting
the first web in response tqy hatndet ect i ONR ™ _22 Asﬁé 10d according to
claim 31, further conprisingdstQgpisg the nmoy@Efent W& vh&dfirst web in
response to the detection of thegprisitd narﬂs wheReby tié first web is
stationary when cut by a cutting®levice s{ t eSEuFFing and folding unit.
33. A nethod according to any one of clalmxgd Ta 3R further conprising
di e-cutting the self-adhesive | abels o hE M) easembacki ng material, and
wherein the feeding of the |abels by the Iab%l Sﬁe r is controlled with
respect to the operation of a die-cutter at i die-Qutting station. 34.- A
nmet hod according to claim33, wherein tﬁg poiki tion of the die-cutter at a
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i's detected and the | abel feeder is controlled with reference to the
detected die-cutter position. 35. A nethod according to claim 34, wherein
the position of each label in the | apgy feeder is detected and wherein
signals representing the die-cutter position and the folded

- 36 - | abel position are processed to yield an error signal which is

enpl oyed to advance or_retard the |ahel feeder whereby the applicator of
each fol ded | abel ﬁde WEeDlis registered to the subsequent die-cutting
st ep. 36. An ratgg for produdi ng a succession of

sel f - adhesi ve Iabel§ﬁchr ed engthlof rel ease backing material, the
apparatus conprising Ié%el feeder] for feeding fol ded |abels in succession
onto a web incIudngqa r ejeage bacHi ng terial, a web conveyor for noving
the web past the Igbgl TTfder, agme-= u'e]cutting station downstreamin the
direction of web novgnent]from the I&ia feeder at which sel f-adhesive

| abel s are die-cut on ¢ E:B}EK ng material, wherein the | abel

feeder is controlled W

Jpeloperation of a die-cutter of the
die-cutting station. | é% Bajus according to| claim 36,
wherein the die-c@ i NN &Rulles a di e-sensor wHich emits a die
si gnal representati®™g of the g%iith ph—--o—di-e—c-tgy gt a prescribed
point in a die-cutting cycle r fhﬂ hb%l feeder is tirolled with
respect to the die_sqgnal. |
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38. An apparatus according to claim 37, wherein the |abel feeder includes a
| abel sensor which detects each folded | abel in the | abel feeder and emts
a | abel detection signal, and further conprising a processing device for
conparing the | abel detectlon signal aWd® the die signal to yield an error
signal which is enployed to advance or retard the | abel feeder whereby the
application of each folded label to the web is registered to a subesequent
di e-cutting step. 39. A nethod of producing a succession of self-adhesive
| abel s carried on a | ength of rel ease backlng Material, the nethod
conprising the steps of:- ] N | abel feeder, a
successi on of f onto a web including a
| engt h of rel ease backing R 110 e web past the |abel

f eeder; and - (c) dle-. hesume | abel s . on the rel ease
backi ng material at a di exguttfhng st. i on downstreamin the direction of
web novenent fromthe | abel feede MR he feeding of the |abels by
the | abel feeder is controlled w Mto the operation of the
die-cutter at the die-cutting station &P. A nethod according to claim
39, wherein the position of the die-cut} ﬁ% a prescribed point in a
"die-cutting cycle is detected and tﬁd eeder is controlled with

&



41. A-method accordin L-m-40 seerei ti ach fabel in
the.l abel feeder is dgtegks %ZH\%ETCHA@]B EENN sa€§ﬁ4 6& ega . m
di e- cut t-er poéition’a y|eId
erraqr+signal which is leaptorede=rs e or retard the | abel feeder

wher eby the applicator of each foIded—IéBek to the IS registered to the
subsequent die-cutting step.

ABSTRACT

LABELS AND MANUFACTURE THEREOF

There are disclosed methods of producing a succession
of. self-adhesive labels carried on a 1length of release
material. In one method a succession of images are
digitally printed on a web and the web is die cut to form
the labels. In another method a succession of images are
digitally printed on a web; the web is cut into the labels
which are applied to a web including a release material. 1In
a further method a first web is fed to a cuEting and folding
unit to form a succession of folded labels; which are then
fed by a label-feeder onto a second web, including a length
of release backing material, moving past the label feeder.
The invention also provides apparatus for use in the methods.



