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(57) Abstract

An applicator (21) for attaching a foil to a screen mesh for use in assembly line screen printing of compact discs provides a vehicle
in which foil tape is positioned precisely in the center of a screen frame (24) with repeatability. The applicator has a lid (23) that has
vacuum porting for the foil and a precision alignment hole (31) for the centering disc. The applicator hinges (33) to the base that provides
a positive screen frame location. The foil is aligned on the applicator by using the centering disc then lowered onto the base. The center
points of the applicator and the base meet with an accuracy of 0.002".
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The process of screen printing enploys a nesh

pressed agai nst the surface of the disc. Ink is applied

woloh/agesp Of the disc through the nesh by a. squegggsyeizihe
used for screen printing conpact discs is subjected to extrene
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wear along the perinmeter of the disc. The wear is a result of 2 t he
squeegee cljnmbing fromthe disc hol di o Ingbb to the 3 printabl e
surface. Tb}lengthen the life cycle ogg%hé‘mgéﬁgﬁgn 4 al um num f oi
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Rackground Of The Invention

Compact discs are record carriers for digital -or analog
information, for example audio and/or video information, which
have the form of a flat disc-shaped plastic surface on which a
data modulated optical stzucture is provided in accordance with
the information. The data is formed as pits of varying length
present in the surface and arranged in a spiral path. The pits
have nanometer dimensions and are formed by injection molding
against a mold having corresponding raised regioms. The dﬁta is
read through one side of the disc-which is transparent to laser
light. The other side of the disc is coated with a screen
printed label identifying the disc and containing design and logo
information. These screen printed labels may be quite elaborate
and employ several different colors formed by several printing
stages.

The process of screen printing employs a mesh which is
pressed against the surface of the disc. Ink is applied to the
surface of the disc through the mesh by a squeegee. The mesh

used for screen printing compact discs is subjected to extreme
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1T any process involving manual application, the foil l|ocation can 12

never. be consistent. Mre specifically, if the foil is off 13 center
in any direction, to any degree, the result will be 14 premat ure screen
wear ‘caused bywlownsdge of the disc. 15 pCIBE01227
description O The Invention 16 The foil applicator of the
present inventionis a 17 device for centering the foil in the screen

frane. This device 18 and its nethod of use ensures that the foil wll
be located 19 precisely in the center of the screen frame each tine.
This 20 prol ongs screen |ife and establishes a quality checkpoint for
21 i mage 1 oc atdaxnalore ¢he mesimetethe i bhe displ | Tabowgaralib & gidsuhlisof 22
applied manual ly. The advantages of |locating the foil_in the 23 exact

position with ezl ABMRIIES: FHTOARE TTRR ERP TS PBs SigFure SRRSO &Pfon,
having a qual ity Ghgeln SRk, | FR%RdR68 ') 1{f Blcle of the mesh, an
PCT/ 1 B97/ 01227 alumindm foill NEdpan€sSapylikcaxdiiad pditkethei 68 thel degdcfrom

its hol ding _ :
5 The foil tape is manufactured in ten inch squares with a center

6 hole cut out. The center hole diameter equals one hundred and

7 eighteen millimeters for some and one hundred and twe.J.Ve

8 millimeters for others depending upon graphics.

9 The foil is manually applied to the screen frame by
10 positioning the “foil hole” around the image area. Just as with
11 any process involving manual aprlication, the foil location can
12 never be consistent. More specifically, if the foil is off |
13 center in any direction, to any degree, the result will be
14 premature screen wear caused by the edge of the disc.

15 £ it v
16 The foil applicator of the present invention is a
17 device for centering the feil in the screen frame. This device

18 and its method of use ensures that the foil will be located

18 precisely in the center of the screen frame each time. This

20 prolongs screen life and establishes a quality checkpoint for
21 image location. Previous to the foil applicator, all foil was
22 applied'manually. The advantages of locating the foil in the
23 exact position with each application are the elimination of

24 variation, having a quality check point of image location, fewer

2
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2° fixture by a folded foil edge, extended screen life, the 3
elimnation of foil winkles that can cause snears, fewer 4 I nstances
of, edge 1eak and faster printer setup tinme. In a nass 5 producti on
system for thewgduhept ure of conpact discs these 6  advargEggendte
significant in the reduction of the cost of the 7 disc. In general,
the productivity of conpact disc printing 8 becones nore efficient and
cost effective. 9 Brief Descritpion O The
Dr awi ngs 10 Figure 1 is a schematic representation of a
car ousel 11 for screen printing of conpact discs. 12

Figure 2 isla t dpstanaesoff Lther conpiacy dist bemnd eulied deom itk3holddnanti ng of
conpact dis is a top view of the printable

surface of gs f%xturechp%&ola?gcéﬁ i%e, extended scregpglcﬁf@.gf he

perspectlve dr ay $J£ fodl iﬁ?f ure 5 is an
expl oded dravm ng of t éa%o%bgﬁggws & thfg an Faige g%% éaE%'?er 19
Det ai,l ed Descri ghstihcesf oA ddgef Bdakedn&eteBitintdd setup time. Infd @HES 1
is a schematic diagram of a carousel 1 onto -21 whi ch conpact discs 3
are placed By aPF%mtiaPms(ﬁm mmy marpfgctip® of abimpast aischethbsen pl ace

by a holding fixture 7, whic
y 9 advantages are szgnflfz.cant in the reduction of the cost of the

ki disc. In general, the productivity of compact disc printing

8 becores more efficient and cost effective.

9 ja® »ipti wi

10 Figure 1 is a schematic representation of a carousel

11 for screen printing of compact discs.

12 Figure 2 is a top view of a printing station for screen

13 printing of compact discs.

14 Figure 3 is a top view of the printable surface of a
15 compact disc.

16 Figure 4 is a perspective drawing of a foil applicator.
17 Figure 5 is an exploded drawing of the components of a

18 foil applicator.

20 Figure 1 is a schematic diagram of a carousel 1 onto
21  which compact discs 3 are placed by a robot arm(not shown). The

22 discs are held in place by a holding fixture 7, which may be a
23 chuck of some type, and carried by the rotation of the carousel

3
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23 chuck of sonme type, and carried by the rotation of the carousel

3 Ce SUBSTI TUTE SHEET (RULE 26) WO
98/ 12050 PCT/ 1 B97/ 01227 1
to a‘printing M}I%S. The carousel pauses for a tine Iong‘,c.mﬁ ner5ough
to conplete a screen printing of the disc. The carousel ?1
continues to rotate bringing another disc to the printing 4 statlonl,

and rotating the disc just printed to another printing 5 station where
a second printing, typically of another color in a 6 rrul ticol or
printing process may occur. The novenent of the discs I S control | ed

so that suf f1| CI eFFt at PRENGINIAFFRFAOR Ror TheyFRRPUSER Pauges vFé’én pFHae | ﬂ’@g

t
e han a Domtagih ks fnfl St ACLOAARE A or e ol CHO R
11 3 Aence¥Btidbeli fo rétabd smgm Rhbke S Hatd &d the glifeind

4 station 5, and rotating the disc just printed to another printing
5 station where a seconq printing, typically of another color in a
6 multicolor printing process may occur. The movement of the discs
7 is controlled so that sufficient time is allowed for cirying

8 between printing stages, which may entail a disc being carried by
9 the carousel for more than a complete rotation before being
10 removed by a robotic arm.

11 ' As shown in Fig. 2, at the printing station the disc is
12 overlayed by a screen frame 9 that supports the mesh or screen 11
13 that rests on the printable surface of the disc. The mesh is

14 supported by a foil tape 13 that has a circular opening 15 which
15 has a smaller radius than that of .the-edge 17 of the disc. The
16 edge of the disc is labeled more clearly in ¥ig. 3. The ink is

17 then applied by the ink applicator means 19, which may be a

18 squeegee and is depicted a roller in the schematic

19 representation. The applicator means is passed radially with

20 respect to the carousel and rise_s from the level.of the holding
21 fixture to that of the printable surface, passing over an edge of
22 the disc when doing so and subjecting the foil surface to wear.
23 An aspect of the present invention 15 the application

24 of the foil tape 13 to the screen by means of an applicator 21.
25 Preparing the foil covered screen is begun by raising

4
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12° overlayed by a screen frame 9 that supports the nmesh or screen 11 13
that rests.on the printable surface of the disc. The neshis 14
supported by a foil tape 13 that has a circular opening 15 which 15 has
a smal ter radi that of the edge 17 of the disc. The e of
thedisc is |a§§?2 ngre clearly in Fig. 3. The ink 1is 19Cﬂﬁ”?ﬂégg
applied by the ink applicator neans 19, which may be a 18 squeegee
and is depicted a roller in the schematic 19 representation. The
applicator nmeans is passed radially with 20 respect to the carousel and
rises fromthe | I . h 1,20 fixture tqQ that, of Noldl bl e
surf ace, paslsi ngg%e\e/gp Bgﬁé%géef%#i ZBZEO thst Bt )i‘chp%lé:ﬁmc’ioalnndggg(s)E%ﬁ'ng fhe
subj ecting the fgitechUEtAr ! Phd\@Rdteen Ldame sets on the AliPRBRE!IpiAs hCor
present invention is the application 24 of the foil tape 13 to the
screen by nmeans tle basaal widhothe? émuldion side up. The Pidpasi sippwrhdnf Bid.
covered screen i s begun by raisiqg .

SUBST| TUTE SHEETS (Ras_pepfprations that prowigdeogppepipgro a vacuum distribution

PCT/ | 897/01%27 plate 27 which allows planar surfaces to be temporarily held to

6 the lid. The applicator vacuum is then switched on via a foot

7 switch.

8 The proper hole diameter of the foil is chosen,

9 typically one hundred and eighteen millimeters or one hundred and
10 twelve millimeters. A centsring disc 29 is placed in pésition on

11 a center disc aiignment pian 31 and the foil with the adhesive

12 side facing out is rotated until it is squared up along the

13 applicators edge. At this point, the applicator wvacuum holds the
14 foil in position. Once the vacuum has been established, it is

15 possible to remove the centering disc .without concern of foil

16 movement.

17 The applicator lid is then lowered onto the screen.
18 This will exert an equal amount of pressure across the surface
19 area of the mesh to achieve foil to mesh adhesion. Next, the

20 vacuum is shut off by releasing the foot switch.. The applicator

21 lid can now be raised back to its upright position. Lastly, the

22 foil should be rolled, i.e. compressed by passing a roller over

2} it, to insure a permanent bond.

24 The foll applicator provides a %ehicle in which foil

25 tape is positioned precisely in the center of a screen frame with
5
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1 ° the applicator lid 23 to its upright position and installing the 2
screen frame. The screen frame sets on the alignment pins 25 of 3
the base 24 with the enmulsion side up. The lid, as shown in Fig. 4 5

has perforati ongglol@fes®’ OVi de opening to a vacuumdistributio | at e
27. -whi ch all OVn\g pl aﬁgr surfaces to be tenporarily held to r}gmﬁw{ohzé?l id.
The applicator vacuumis then switched on via a foot 7 sw tch. 8

The proper hole dianeter of the foil is chosen, 9 typically one
hundred and eighteen mllinmeters or one hundred and 10 twel ve

mllimeters. A £ent gelda0 ity 29 duin il 3580 1) oBRANh OB lan dbbicn £epger

disc alignnment pin foil wtht sive acl ng

out is rotated ainti {:hati has vaetna @drunxgalfeflg:ltehmu ilﬁd a prppidioat 81 Rmadae.
At this point, the a | i cat or vacuum hqgl.ds th foil in position.

Once the vacuurd hasP ﬁ°’éstth§b‘|"?’§:ﬁ’éﬁ‘9 aisgy mi5apphﬁ%%°§ Bingesodi SARPESt he

centering disc.g W tﬁ@h;@%}f@ﬁﬂ:}ﬁf badd 24 ard providCHBEYsitivel Boreen frame

The applicator lid is then | owered onto the screen. 18 This will exert
an equal anount? of }rcasione The Fodliim aljgnescon the applicaton byt eingethet o
achieve foil to mes t m S

rel easing the foot g?/{ﬁﬂ?gﬁ% g%]e tﬁgél%oé}g g? %%T the ?g%éjcalrl]‘ﬁ%&%%%eg aligé%
back to its upra ghtoﬂ)(tﬁétamicaﬁoastrhd/ thelase meet with an accuracy of plus

8 or minus two thousandths of an inch.
9 ¥While there have been shown and described and
10 pointed out the fundamental novel features of the invention as

11 applied to preferred embodiments thereof, it will be under-

12 stood that various omissions and substitutions and changes in
13 the form and details of the device illustrated and in its

14 operation may be made by those skilled in the art without

1s departing from the spirit of the invention, which is specified

16 in the following claims:
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22° foil should be roll edT_i—e-——eenapfess-erd*by passi ng a roller over 23

it, to insure a permanent bond. he foil applicator

vt e 2 R O < oo e B S e

center-of a SCiapephésBe W t b
SUBSTI TUTE SHEET (RULE 26) “ WO 98/ 12050 Cr/B97I0L22Y
PCT/ 1 B97/ 01227 1 repeatability. Such a task is achieved with an

applicator lid 2 that has vacuum porting for the foil and a precision
al i gnrrent 3 hole for the centering disc. The applicator hinges 33

connect tpe | t base 24. and provide a positive screen frame
1dimea s p p
5 I ocat I on. gﬂ? if ?sga ‘l’gned on the applicator by using the 6

centering disczt hen | ower edi.ont ® reltbod Eoe. atﬁmhmgaraheadmme ssm?_d foiaf the

?Egt;gﬁé?;sagg ggepba’se gegfr Wigzh o%gn ng g{: 1nOLo o ucreen :i.n an mlg.lgr%n;[n

applicator having a base hinged to a vacuum ported lid for use

in assembly line screen printing of compact discs comprising

4
5
6 placing a centering disc in position on an
7 center disc alignment means attached to said 1ig,

8 placing the foil with the adhesive side facing
9 out over said centering disc and rotating said foil until it
10 is squared up along an edge of said 1lid,

11 engaging a vacuum means to provide vacuum to

12 said vacuum ported lid to hold the foil against said 1lid,

13 removing the centering disc and lowering

14 applicator 1id onto the screen, wherein a uniform pressure is
15 exerted across the surface area of the mesh to achieve foil to
16 mesh adhesion, '

17 releasing the vacuum and raising the applicator
18 lidq.

19

20 2. The method for attaching an adhesive sided foil

21 of claim 1 followed by the additional step of rolling the foil

22 to insure a permanent bond.

23

24 3. A method for producing compact discs printed on
28 one surface comprising placing said discs on a carousel and

26 advancing by rotation of said carousel the disc to a screen

27 printing station having a foil adhered screen prepared by the

28 method of claim 1.
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9 - Wil e there hav described and 10 poi nt ed
out the f.undanental novel featl Emﬂl t|on as 11 applied to
preferred enbodi nents thereof, - 12 st ood t hat various

om ssi ons and Sy sdrizbsst | ons and changes | n the form andp %F,h{;z
the-device illustrated and inits 14 operatlon may be nmade ose
skilledin the art without 15 departing fromthe spirit of the
gnvention, which is specified 16 in the foll ow ng clains:

1 4. An alignment applicator for adhering a foil

2 tape having a center opening to a screen for screen printing

3 of compact discs comprising

4 a centering disc,

5 an applicator 1id attached by a hinge to a

6 base, said base having aligmment pins thereon for enqaging

7 carfesponding holes in a screen frame,

8 said 1id having perforations that provide

9 opening to a vacuum distribution plate, and a center disc

10 alignment means for engaging corresponding engaging means in a

11 center disc.

12
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What i.s.clainmed is: 2 1« A'nmethod for attaching an adhesive
sided foil 3 havi ng a circul ar openlng therein to a screen in an
alignnent 4 W%*ﬁﬁt or having a base hinged to a vacuum ported |id for
use. 5 I n asse y line screen printing of conpact discs c ﬁﬂ? 6
placing a centering disc in position on an 7 center disc alignnent
neans attached to said lid, a placing the foil with the
adhesi ve side facing 9 out over said ¢ABtering disc and rotating said
foil until it 10 is squared up al ong an edge oyC§g$H lid, 11

engagi ng a vacuum neans to provide vacuumto vacuum ported |id

to hold the foil against said |id, 13 renovi ng the
centering disc and |owerin appl i cat or o~thke_screen, wherein a
uni form pressure j the mesh to
~achieve foil to < i on, ting t he
vacuum and rai sin [

(o) ‘\ / lo
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20" 2. The nethod for attaching an adhesive sided foil 21

of claim.l.followed by the additional step of rolling the foil 22 to

i nsure a permanent bond. 23 24 3. A et hod for producing

conpact discs | n 25 one surface conprising placing @&%W .S£S on

a carousel andg&ég&ﬁgﬂgdvancing by rotation of said carousel Fﬁe i@%afo a

screen 27 printing station having a foil adhered screen prepared by the-
7

28 met hod of claiml1.
WO 98/ 12050 PCT/ 1 B97/ 01227

1 4. An alignment appkdcator2fdr adhering a foil 2 t ape
having a center opening to a screengor screen printing 3 of conpact
discs conprising 4 ., a centering disc, 5
an applicator lid atggched by a hin toa 6 base, i d base having

aQ

al i gnnent pins theredyp for engaginggg7 correspondi es_in a screen

frame, O ag
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openi ng

al i gnnent neans
12

9

di sc.
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10
center

di sc

and a center

said lid having perforations that provide
for engagi ng correspondi ng engagi ng neans in a 11

WO 98/12050

to a vacuumdi stribution plate,

8 .
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