WD 96/ 32255 PCT/ US96/ 04952 1

TWO- STAGE_LAM NATOR APPARATUS 2 Rackground and Summary of the

I'nvention: 3 The instant invention relates to | am nator apparatus
4, for lam nating thernoplastic sheets together, and nore 5
ndl cos. beMQSERIR r anspor i hg. ¢ hor mopl asti ¢ sheets 7 FCUYPEEER:
sticcessive pre-lamnating, |amnating and cooling 8 stations. 9
Bel t-type | am nator apparatus of the general type 10 cont enpl at ed
herein, have heretofore been known in the 11 art. In general, the
prior art lamnators typically 12 I ncl ude only a single heating
station for applying heat 13 to the surfaces of the
t hermopl astic sheets while 14 mai ntai ning the sheets in face-to-face
rel ation. WH|e TWOrSTAGE: RAMENATOR| ARBARBIYS| ani nat ors have been effective
for 16 RNy e Olnk"ShCRLERLY SF'HRe FBLELLELS, there are
3 The instant invention relates to laminator apparatus
4 for laminating thermoplastic sheets together, and more
5 particularly to laminator apparatus including face-to-
6 face, endless belts for transporting thermoplastic sheets
7 through successive pre-laminating, laminating and cooling
8 stations.
9 Belt-type laminator apparatus-of the general type
10 contemplated herein, have heretofore been known in the
11 art. In general, the prior art laminators typically
12 include only a single heating station for applying heat
13 to the surfaces of the thermoplastic sheets while
14 maintaining the sheets in face-to-face relation. While
15 these single-stage laminators have been effective for
16 many types of thermoplastic sheet materials, there are
17 certain types of thermoplastic sheet materials, such as
18 those materials used in making identification or security
19 cards, which have specific heating and cooling
20 characteristics which are not met by the prior art
21 devices.
22 The instant invention provides a two-stage laminator
23 apparatus comprising upper and lower belt assemblies
24 which are supported in closely spaced adjacent relation.
25 The lower belt assembly comprises a stainless steel belt
26 received around first and second rollers, and the upper
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17 certain types of thernoplastic sheet materials, such as 18

those materials used in making identification or security 19 cards,
whi ch have specific heating and cooling 20 characteristics which
are not nmet by the prior art 21 devi ces. 22 The instant
i hventi on provi des a two-stage | am nator 23 apparatus co |S|ng
upper and [VWORH32RE ¢ assenblies 24 whi ch are suppor t¥F¥ 98%el y
spaced adj acent relation. 25 The | ower belt assenbly conprises a
stainl ess steel belt 26 received around first and second rollers, and
t he upper WD 96/ 32255 2
PCT/ US96/ 04952 2 1 belt assenbly
conprises a teflon inpregnated, fiberglass 2 beIt recei ved around
third and fourth rollers. The belt assenplies are su ported in a
frame structdre sb&ﬂttﬂ§§°“blﬁl°°mHH%?°P|PsFeﬁhﬂﬂ ?Fqnﬂﬁﬁévs £BeRIIA=S nput
ni p, and the2 5be1t gggggvgglaroluf roIIera E rolfﬁgs. *Ré befh t he

3 assemblies are supported in a frame structure such that

4 the first and third rollers form an input nip, and the

5 second and fourth rollers form an output nip, with the

6 endless belts in facing relation. The first and second

7 rollers are fixed in position, with the third and fourth

8 rollers being slidably suspended relative to the first

o and second rollers. The third and fourth rollers are

10 biased downwardly from their suspended position toward

11 the first and second rollers to form spaced, but

12 pressurized input and output nips. The first, or lower,

13 input roller is heated by an internal cartridge heater
14 to a temperature of about 200°C. The heated input nip
15 thus defines an initial laminating stage. A heating
16 platen, positioned in abutting relation with an upper
17 portidn of the metallic belt adjacent to the first roller
i8 is heated to a temperature of about 160°C to define a
19 full laninating stage. Fan cooled heat sinks are
20 positioned in abutting relation adjacent to the output
21 nip for cooling the metallic and fiberglass belts passing
22 therebetween.

23 In particular, the instant apparatus is useful for
24 laminating a security card system comprising an amorphous
25 copolyester backing sheet, a polyvinyl chloride (PVC)

26 cover sheet, and a security image positioned between the



6 endl ess belts in facing relation. The first and second 7

rollers are fixed in_position, with the third and fourth 8 rollers
bei ng slidably suspended relative to the first 9 and second rollers.
The third and fourth rollers are 10  Dbiased downwardly fromtheir
suspended pgsition toward 11 the first and second rollers to
form spaced@?M5 12  pressurized input and out put ni RETUSPRR48Z [ ot
or | ower, 13 fnput roller is heated by an internal cartridge heater
14 to a tenperature of about 200[err]C. The heated input nip 15
thus defines an initial |amnating stage. A heating 16 pl at en
positioned in abutting relation with an upper 17 portion of the
netallic belt adjacent to the first roller 18 is heated to a

t enperature ne a ull lam nating stage.

f aboyt 160 Ct fi 19 f
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apparatus is disef Yinddiside ¢ thel 2BvBR! sHéef S6Cthat YK sbnSit§Minage
conpri sing an anor phous 25 copol yester backi ng sheet, a polyvinyl

chl oride (PVQ® 126 securelyrlodatd bertsreensthersheetismwherpoit tcammt be
bet ween t he

tampered with. When viewed through the upper surface of
the cover sheet, the reverse printed image appears in its
correct orientation. The amorphous copolyester and PVC

sheets are compatible polymers which effectively fuse

O ® 9N o

together under heat and pressure without the use of an
10 intermediate adhesive. In use, the rotating belts are
11 operative for transporting the overlapping cover and |
12 backing sheets between the input nip and the output nip.
13 The overlying sheets are inserted into the input nip of
14 the apparatus with the cover sheet facing downwardly,
15 wherein the cover sheet is initially laminated to the

16 'upper backing sheet under the heat and pressure of the
17 input nip rollers. After the initial lamination, passage
18 over the adjacent heated platen further heats thé pre-
19 laminated sheets while in a fixed position, wherein the

20 sheets are able to fully fuse or laminate together. The
21 fused, laminated sheets are thereafter cooled by passage

22 between the fan-cooled heat sinks.

23 Accordingly, among the objects of the instant
24 invention are the provision of a two-stage laminating
25 device wherein two thermoplastic sheets are pre-laminated

26 under heat and pressure, fully laminated under heat
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3 1 sheets. The security.image is preferably reverse_printed 2

conventi onal

thermal dye transfer technol ogy onto the 3 under si de of

t hes cover sheet so that the security inmage 4 i's securely |ocated

bet ween t he
t hroough the

3% g&; ere it cannot be 5 tanpered with. _\Wen vi?med
‘S’ %d

face of 6 the cover sheet, the revgﬁﬂyﬁﬁﬁﬁ

| mage appears in its 7 correct orientation. The anorphous copol yester
and PVC 8  sheets are conpatible polynmers which effectively fuse 9

t oget her under heat and pressure w thout the &4se of an 10 I nternmedi ate
adhesive. In use, the rotating belts are 12 operative for

transporting the overl appi ng cover and 12 backi ng sheets between the
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downwar dl vy,

16 upper bac i5ng m‘?.l}f?g‘%ﬁ#ﬁlﬁ%ﬁﬁﬁglﬁlﬁ !t%eP wﬁgptogfr%gﬁt

nip rollers.

3\ t erslidet materdalsathraigiora pgresdagdnation station, a full
4 laminating station, and a cooling station; and the

5 provision of a laminating device including a heated input
6 nip, a heated platen and fan cooled heat sinks.

7 other objects, features and advantages of the
8 invention shall become apparat as the description thereof
9 proceeds when considered in connection with the
10 accompanying illustrative drawings.

11

12 Description of the Drawings:

13 ‘ In the drawings which illustrate the best mode
14 presently contemplated for carrying out the present
15 inventiop:

16 Fig. 1 is a front view of the laminator apparatus of

17 the instant invention;

18 Fig. 2 is a rear view thereof:
1 Fig. 3 is a top view thereof; and
20 Fig. 4 is a cross-sectional view thereof taken along

21 line 4-4 of Fig. 3.

23 Description of the Preferred Embodiment:
24 Referring now to the drawings, <the laminator
25 apparatus of the instant invention is illustrated and

26 generally indicated at 10 in Figs. 1-4. As will



18 over the adjacent heated platen fur
_ ( t her heat - '
Ifamnated sheets while in a fixed position o the 'S Y
aptreTto TOlly tuse or Tam nate together. The 21 fused, |am
: , | am nat
sheets are thereafter cool ed by passage 22 bet ween t he fan-coolegd heat

si nks. 23 Accordingly, anon ' '?@m
_ _ or ( , g the objects of t
I nventi on awve94/3225%r ovi sion of a two-stage |am Jnati ng ZSP&Wé evis'ggt 2

wherein two thernoplastic sheets are - '

_ pre-| am nat ed 26
pressure, fully |am nated under heat WO 96/ 32255
Eg{ gg%i g4952 o _ _ 5 4 1 al one, and then
cool f e provision of a lam nating 2 devi ce including facing endl ess
elts for transporting 3 sheet materials through a pre-lam nation
station, a full 4 . | am nating station, __and_.a cogling - tiQn, d
; Ihg a5heat ggov: s:';eremﬁaﬁtéam' bet i Rgraecy £8E1YncAREFR 3ghea?fé% i %gﬁ?aﬂe6

, ate '
2 P 1aﬂiﬁggofsa§p§é¥’al§ijs q%atiss bgﬁf.‘ative for laminating face-

heets are

under heat and

to-face thermoplastic sheet materials, such as those
types of sheet materials used in constructing security
cards. More specifically, the instant invention 10 has
been found to be particularly useful in fusing a security
card system develcoped by Minnesota Mining and

Manufacturing Company of saint Paul Minnesota, and

O O N 6 '’ s W

described in U;S. Patent Application No. 08/128,484 which
10 is incorporated herein by reference.
11 The subject security card system generally indicated

12 at 12 in Fig. 4, comprises a backing sheet 14, a cover

13 sheet 16, and a security image (not shown), with the
14 security image preferably being reverse printed on the
15 inner surface 18 of the cover sheet 16 so that it is
16 located between the jaminated sheets 14, 16 when secured

17 together. When viewed through the upper side of the
18 cover sheet, the reverse printed security image appears
19 in its correct orientation. The backing and cover sheets
20 14, 16 are laminated in direct contact together without
21 ‘an intermediate layer of adhesive, wherein the backing
22 sheet 14 preferably comprises an amorphous copolyester
23 film, and the cover sheet 16 comprises a rigid polyvinyl
24 chloride film. The amorphous copolyester backing sheet
25 14 is preferably pigmented with titanium dioxide so that
26 jt is opague white, while the PVC cover sheet 16 is



7 O her objects, features and advantages of the 8
i.nvention shall becone_apparat as the description thereof 9 pr oceeds
when <considered in connection wth the 10 acconpanyi ng

il lustrative draw ngs. 11 12 Description of the Draw ngs: 13

In the dramﬁqgs which illustrate the best node 14 presently

cont enpl at ed"O 2B ar ryi ng out the present 15 i nvent i AET/USIGEIS2

Fi-g. 1 is a front view of the |am nator apparatus of 17 t he instant

i nvention; 18 Fig. 2 is a rear view thereof; 19 Fig. 3
Is a top view thereof; and 20 Fig.e4 is a cross-sectional view

t Her eof taken al ong 21 line 4-4 of Fig. 3. 22 23 Descri ption of
the Preferred Enbodi nent: 24 Referring now to the draw ngs,

the | am nator 25 apparatus of the instant invention is illustrated
and 26 gener Q‘T%fe’raﬁgycﬁprﬁ’femﬂo alithopghsother colomsahjemes and

arrangements are also suitable. In most instances, the
backing sheet 14 is considerably thicker than the cover
sheet as it is intended to provide most of the rigidity
and strength of the assembled card 12. For example, the
backing sheet 14 preferably has a thickness of between
about 20 and 22 mils, and the cover sheet 16 preferably

has a thickness of between about 7 and 10 mils for a
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total card thickness of between about 27 and 32 mils.
10 The particular advantage of the subject security card
11 system 12 is that good adhesion can be achieved between
12 PVC and amorphous copolyesters at relatively low
13 temperatures, e.g., at temperatures of about 150°C. The

14 adhesion can be effectively achieved because both

15 amorphous coﬁolyesters and PVC are softened during the
16 lamination process, and both contract on cooling at about
17 the same rate, thereby reducing warping problems
18 encountered with other existing card materials.

19 The instant laminator apparatus 10 comprises upper

20 and lower belt assemblies generally indicated at 20 and
21 22, which are supported in closely spaced adjacent
22 relation by a frame assembly comprising a bottom.wall 24,
23 and parallel front and rear walls, 26 and 28
24 respectively.

25 The lower belt assembly 22 comprises a stainless
26 steel belt generally indicated at 30 received around
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5. 1 hereinafter be nore fully _described the instant 2
AT or ag g ‘ i ng
I or apparatus 10 i1s operative for |lamnating face- 3 to-face

t hernopl astic sheet materials, such as those 4

types of sheet

materials used in constructing security 5 cards Mor e

. | .
t he i nst antwD®6/a228% on 10 has 6 been found t : %fld@ﬁ Y
fusing a security o be partlcﬁegﬁ usef ul

7 card system developed by Mnnesota M ning

in
and

8 Manuf acturing Conpany of Saint Paul M nnesota, and 9 described in

U S. Patent Application No. 08/128, 484 whi is i :
by ref er ence. ' whichz 10 I's incorporated herein

i ndi cat ed

12

11 The subject security card systemgenerally

at 12 in Fig. 4, conprises a backing sheet 14, a cover

13 sheet 16, and a securit

itggg prefeLaloltylgémsg I %’éﬁ?‘iﬂge é@%&‘f tﬁ'lt ng;aerr 3)eface
over shee ' quq
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side of the

en vie
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is
18
20
21
22
23
24
25
26

received around third and fourth metallic rollers, 38 and
40 respectively. Both the stainless steel belt 30 and
the fiberglass belt 36 preferably have thicknesses of
about .003 inches. The steel belt 30 is commercially
available from Belt Technologies of Agawam, MA, and the
fiberglass belt 36 is available from Greenbelt
Industries, Inc. of Buffalo, NY. The rollers 32, 34, 38,
40 preferably comprise aluminum rollers having shafts
328, 34sS, 385, 40S. It is pointed out that shafts 328
and 38S are hollow, while shafts 345 and 40S are solid.
The belt assemblies 20, 22 are supported in the
frame such that the first and third rollers 32, 38 from
an input nip, and the second and fourth rollers 34, 40
form an output nip, with the endless belts 30, 36 in
facing relation. The first and second rollers 32, 34 are
fixed in position, with the third and fourth rollers 38,
40 being slidably movable relative to the first and
second rbilers 32, 34. More specifically, the shaft of
each roller is received through a pair of spaced bearing
mounts generally indicated at 42A, 42B, 42C, and 42D.
Each bearing mount 42 comprises a bearing 44A, 44B, 44C,
44D which is supported in a bearing holder 46. Bearings
44A and 44C each comprise a roller-type bearing, while



19 inits correct orientation. The backing and cover sheets 20 14,

16 are lamnated in direct_contact together wthout 21 an i nternedi ate
| ayer of adhesive, wherein the backing - 22 ° sheet 14 preferably conprises
an anor phous copol yester 23 film and the cover sheet 16 conprises a
rigid polyvinyl 24  chloride film The anor phous copol yester backing
sheet 25 WOPA2MS href erably pigmented with titani um di ox PEEUSROH$At 26
it- is opaque white, while the PVC cover sheet 16 is WO 96/ 32255
PCT/ US96/ 04952 _ 6 1 preferably
transparent, although other color schenmes andg 2 arrangenents are al so
suitable. In nost instances, the 3 backi ng sheet 14 is considerably
t hi cker than the cover 4 sheet as it is intended to provide nost of
the rigidity 5 .and,strength of the assenbled card 12. @ For exanple, the
6  backing sheet bearings, 448 Rnd ,4¢4R; 8¢ Blegeertyre; beaxjpgs. oo
and 22 mls, a‘nd t%ﬁ%‘iﬁé@?e{n&%ﬂ&i& rb%%:\ings 44B and 44D are mounted

3 in a hardened outer sleeve 45. Each bearing holder 46

4 includes a recess 48 for receiving the bearing 44

5 therein, and further includes grooves 50 in the side

6 edges thereof. The grooves 50 of the bearing mounts 42

7 are slidably received in respective slots 52 in the front

8 and rear walls 26, 28 of the frame assembly so that the

9 bearing holder 46 engages both the inner and outer

10 surfaces of the walls 26, 28. The bearing mounts 42A and
11 42B rest against the bottom of their respective slots 52,
12 and thus maintain the first and second rollers 32, 34 in
13 a fixed vertical position. It is pointed out that the

14 recesses 48B in the bearing mounts 42B (second roller 34)
15 are elongated in a horizontal direction to allow sliding
16 horizontal movement of the axis of the second roller 34

17 with respect to the first roller 32. In this connection,
18 a set 54 is extended through a threaded opening in the
19 side wall of the bearing mount 46B and engaged with the
20 hardened outer sleeve 45 to adjust the distance between
21 the axis of the first roller 32 and the axis of the
22 second roller 34.  This set screw arrangement is
23 operative for adjusting the parallelism of the first and
24 second roller axes as well as for taking up or tightening
25 slack in the steel belt 30. The bearing mounts 42D for
26 the fourth roller 40 have the same elongated recess 48D



8 has a thi ckness of between about 7 and 10 mls for a 9

t hi ckness of ?et ween about 27 and 32 mls 10 The particul artgésgnfgég
! UD] eCt security card 11 system 12 is that good adh [

of—TMESuD] €c esion ca

achi eved bet ween 12 PVC and anorphous copol yest gr S rel ati vgl Se

low 13 tenperatures, e.g at te
o , €.9g., nper at ures of about 15QEE S96i0d
14 adheswons328% be effectively achieved because o o521

anor phous copol yesters and PVC are softened during the

| | ami .

pLocess, and b_oth contract on cool ing at about 17 the sane mrg?tel o

;X;a;?by reduci ng war pi ng probl ens 18 9 encountered with other ’
ing card material s. 19 The instant | am nator apparatus 10

conprises upper 20 and |l ower belt assenblies general i ndi :
and 21 22, which are supported _jn clo X 'y tndicated at 20

Iro :Ir th : gln b]%/ a I ramgassbrml;ﬁ‘b £P%;| %quiglrﬁ%wﬁﬁgagi‘grag%&q@r aggg
ront a
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general ly indjcated at p3Q LELPING ot d2c, 42D for the third and fourth

4 rollers 38, 40 are suspended in the frame assembly by
screws 56 which extend downwardly through spaced
suspension bars 58 attached to the front and rear walls
26, 28. The head 60 of the screw 56 rests on top of the

bar while the shaft 62 passes through an opening (not

v O N & U

shown) in the bar 58 and extends into a threaded bore (no
10 shown) in the top of the respective bearing holder 46.
11 A compression spring 64 is received around each screw 56
12 and captured between the top of the respective bearing
13 holder 46 and the bottom of the respective suspension bar
14 58 to bias the third and fourth rollers 38, 40 downwardly
15 from their suspended position toward the first and second
16 rollers 32, 34. Rotation of the screw 56 permits
17 adjustment of the vertical spacing between the third and
18 first rollers 38, 32 (input nip rollers) and the fourth
19 and second rollers 40, 34 (output nip rollers). 1In thxs
20 regard, the belt assemblies 20, 22 are adjusted so that
21 there is at 25 mil spacing between the input rollers 32,
22 38 and between the output rollers 34, 40, the spacing
23 being slightly smaller than the combined thickness of the
24  security card sheets (27-33 mils). Since the third and

25 fourth rollers 38, 40 are biased downwardly toward the
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7 - 1 first and second netallic rollers 32, 34 respectively, 2
and the upper belt assenbly 20 conprises a teflon 3- inpregnated,
fiberglass belt generally indicated at 36 4 received around third
fourth netallic rollers, 38 and 5 40 respectively. Both the stain
steel belt 6 the fiberglass belt 36 preferably RATS%MIA ne
of 7 about .003 inches. The steel belt 30 is comrercially 8
avai l able from Belt Technol ogi es of Agawam MA, and the 9 fiberdgl
belt 36 is available from G eenbelt 100 | ndustries, Inc. of
Buffal o, NY. The rollers 32, 34, 38, 11 40 preferably conprise

alum numrol |l ers having shafts 12 32S, 34S, 38S, 40S. It is point
out that shafts 328 13 and 38S are hollow, while shafts 34S and 40
are solid. 14 first qnﬁaiﬁﬁ?“§5§%%%ﬁ¥ %3203422thPer§&59§rPéérSanHE

15 frame s

i nput nip, and the co d gﬁdpFSE??ﬁ

t st _and t ol l.ers 32, .38 an
24 %r’%ufgfnd Gutp“'ﬁngp?br m an out

nip, with theyendl ess lgld $i38¢, 3§r ib ye Xe?.nputf 2oh0gr’£3 aiét gi&taﬁeﬁt‘%yr

and second rollers 32, 34 are

I'n positlon,

fourth roll er& 38,conventional cartr:.dge heater 66 to a temperature of

S
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

between about 190°C and about 215°C, but more preferably
to a temperature of about 200°C. The cartridge heater 66
is slidably received in the center of the hollow roller
shaft 328 and is energized by a conventional electric
source (not shown). The input nip (rollers 32, 38) thus
defines an initial or pre-laminating stage for fusing the
cover and backing sheets 14, 16 together under pressure
and heat. _

Referring now to Fig. 4, a full laminating stage is
defined by a 1/2 inch thick aluminum heating platen 68,
positioned in abutting relation with an upper portion of
the steel belt 30 adjacent to the first roller 32. The
platen 68 is preferably heated to a temperature between
about 150°C and about 170°C, and more preferably to a
temperature of about 160°C. Heating of the platen 68 ié
accomplished by means of a rubber plate heater 70 glued
to the bottom surface of the platen 68. A rubber plate
heater 70 of the type contemplated is available from
Hotset, Inc. of Battle Creek, MI. Alternatively, other
heating devices, such aé cartridge-type heaters, could be
used to heét the platen 68.

and
| ess
sses

ass

ed
S

put
rst
and



20 40 being slidably novable relative to the first and 21  second
rollers 32, 34 . Mre_specifically, _the shaft_of 22 each roller is

recei ved through a pair of spaced bearing 23 nounts generally

i ndi cated at 42A, 42B, 42C, and 42D 24  Each bearing nount 42
conprises a bearing 44A, 44B, 44C, = 25 44D which is supported in a

beari ng holW@P6355 Beari ngs 26 44A and 44C each conpr PERUSSPRSEe _ ype
bearing, while WO 96/ 32255

PCT/ US96/ 04952 8 1 bearings 44B
and 44D conprise sl eeve-type bearings. 221 Furthernore, the sleeve
beari ngs 44B and 44D are nounted 3 I n a hardened outer sl eeve 45.

Each bearing hol der 46 4 includes a recess 48 for receiving the
bearing 44 5 therein, and further includes grooves 50 in_the side 6

edges thereot. The gribR¥&esoter cppL BRePeHF t 3649nd the lapinayed;yp) y
recel ved I BOSPeGhdts S1P! <187 pela' WnereBUtweeR, £18B¢ oY olded Fun 2
3 cooled heat sinks generally indicated at 72, 74
respectfully, are positioned in abutting relation
adjacent to the output nip (rollers 34, 40). More
specifically, a first aluminum heat sink 72 is positioned
between the front and rear walls 26, 28 of the frame,

with the body portion 72B in abutting relation with the

O 0 <9 O O

upper portion of the steel belt 30. Fasteners 76 extend
10 through the front and rear walls 26, 28 of the frame and
11 into openings (not shown) in the heat sink 72 to fixedly
12 secure the heat sink 72 in position. A second heat sink
13 74 is positioned between the front and rear walls 26, 28
14 of the frame assembly with the body portion thereof 74B
15 in abutting relation with the 1lower portion of the
16 fiberglass belt 36. A second set of fasteners 78 extend
17 through vertical slots 80 in the frame walls 26, 28 and
18 into the second heat sink 74. Springs 82 are secured
19 between the fastener pairs to drqw the second movable
20 heat sink 74 downwardly into compressing relationship
21 with the first fixed heat sink 72. The fins 72F, 74F of
22 the heat sinks 72, 74 extend perpendicular to the
23 direction of travel of the belts 30, 36 wherein first and
.24 second fans 82, 84 mounted to the rear wall of the frame
25  respectively blow air over the fin surfaces 72F, 74F in
26 a direction perpendicular to the direction of belt



9 beari ng hol der 46 engages both the inner and outer 10 surfaces of
the walls 26, 28. The bearing mounts 42A and__ 11 42B rest against the
bottom of their respective slots 52, 12 “and thus maintain the flrst
and second rollers 32, 34 in 13 a fixed vertical position.

poi nted out that the 14 recesses 48B in the bearing nounts 4285§second

roller 34) WRPB2SF e ¢ ongated in a horizontal direction PETHRIAPS i di ng
16 hori zontal novenent of the axis of the second roller 34 17 W th
respect to the first roller 32. 1In this connection, 18 a set 54 is

extended through a threaded opening in the 1219 side wall of the bearing
“nount 46B and engaged with'the 20 har dened outer sleeve 45 to adj ust

t he di stance between 21 the axis of the first roller 32 and the axis
of the 22 second roller This set crew arrangerrent , 1S 23

operative forladj ub¥a¥Rtt heTﬁaFﬁF*H?%‘Fﬁ oFaRift 3ix jpovepent Apd o

(LS p2E 08 ) bodEuh” 1S 4 Boydd ol cpshines, 67 F% Lh 188,

the sane e'°”§atedf£6ﬁ€$§hd“¥lar walls 26, 28 of the frame assembly.
4 In use, the belts 30, 36 are rotated simultaneously
5 in opposite directions for transporting the overlapping
6 cover and backing sheets 14, 16 between the endless belts
7 from the input nip to the output nip. Rotation of the
8 belts 30, 36 is accomplished via an electric motor
9 generally indicated at 90 and gear system. The body 92
10 of the electric motor 90 is mounted to a bracket 94
11 attached to the rear wall 28 of the frame assembly. The
12 drive shaft 96 of the motor 90 includes a worm gear
13 portion 98 for rotating a drive gear 100 mounted on the
14 rear end of the shaft 348 of the second roller 34 (Fig.
15 2, 3). Rotation of the lower belt assembly 22 is
16 transferred to the upper belt assembly 20 by a pair of
17 intermeshing transfer gears 102, 104 mounted on the front
18 ends of the shaft 348, 408 of the second and fourth
19 rollers 34, 40 (Fig. 1). The motor 90 and gear assembly
20 are preferably timed for transporting cards through the
21 apparatus at a rate of about 0.25 inches per second. The
22 instant device is thus operative for transporting a
23 conventional size ID card through the laminator at a rate
24  of about 1 card per minute.
25 The appatatus 10 further includes upper and lower
26 steering assemblies generally indicated at 106 and 108
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9 _- 1 and set _screw 54 for adjustnment of the fourth roller axis 2

with respect to the third roller axis. 3 The bearing nounts 42C,
42D for the third and fourth 4 rollers 38, 40 are suspended in the
frame assenblg screws 56 which extend downwardl t hr ough
spaced Qﬁéﬁiﬁm on bars 58 attached to the front and PEHPSHM@#852 7
26, 28. The head 60 of the screw 56 rests on top of the 8 bar while
the shaft 62 passes through an opening (not 9 shown) in the bar 58 and
extends into a threaded bore (no 10 shows) in the top of the respective
bearing hol der 46. 11 A conpression spring 64 is received around each

screw 56 12 and captured between the top of the respective bearing 13
hol der 46 and the bottom of the respectlve suspensi on bar

bi as the thirk andSoMeintaining phorer ad andlg:otaq% ?fﬂeltPe

ded f II 32
Rot at on of the SHARea0pcPR ?érﬁaﬁr”dresia"e%??xsnigye%%e Fel BtesEing ng
between the tfi fdaﬁi’é‘imbl}8 106, fh.bﬁtc ﬂ%i:féés:’@ , st | 1Y lmdlint 0 P velnand
the fourth 19 and second rollers 40, 34 (output nip rollers). 1In this

4 the front and rear walls 26, 28 of the frame. The shaft

110U of the upper steering assembly 108 extends
immediately beneath the upper portion of the fiberglass
belt 36 adjacent the input nip, and the shaft 110L of the

lower steering assembly extends immediately above.the

0 00 N 0

lower portion of the steel belt 30 adjacent to the input
10 nip (Fig. 4). Mounted on each of the shafts 116 is a
11 mating pair of truncated cone rollers 112 with the larger
12 diameter ends of the roller 112 facing toward the outer
13 ends of the shafts 110. In this regard, as the belts 30,
14 36 rotate, if either belt should skew toward one side or
15 the other, the belt will ride upwardly on the
16 corresponding truncated roller 112, wherein it will be
17 urged back downwardly into its normal rotating position.
18 The apparatus 10 is intended to be used with the
19 cover sheet 16 of the card syetem facing downwardly and
20 the backing sheet facing 1§ upwardly. Aas the overlying
21 sheets 14, 16 are fed into the input nip, the backing and
22 cover sheets 14, 16 are pressed together under the
23 pressure of the nip while the cover and backing sheets
24 = 14, 16 are heated by the heated lower roller 32 of the
25 input nip. The pressure of the input nip squeezes out
26 air bubbles from between the sheets 14, 16 prior to



20 regard, the belt assenblies 20, 22 are adjusted so that 21 there
is at 25 m| spacing between the input rollers 32, 22 38 and bet ween
the output rollers 34, 40, the spacing 23 being slightly smaller than
t he combined thickness of the. 24 security card sheets (27-33 ails).
Since the third and 25 fourth rollers 38, 40 are biased downwardly

toward t he WO96/32258 \\D 96/ 32255 PCT/US96/04952

PCT/ US96/ 04952 . 10 1 first and
second roller 32, 34, the roller pairs form 2 spaced, but pressurized
| nput and out put ni ps. 3 The firgtg or lower, input roller 32 is
heéated by a 4 conventional cartridge heater 66 to a tenperature of 5
bet ween about 190[err] C and about 215[err]C, but nore preferabl y 6 to a
tenperature of about 200[err] C.  The cartridge, heater IS sI [ dably

recei ved in the ckaminatinghand|furkhes maintagns t%a‘??"e&@%d’ﬂ‘%‘
e 2T Y25, g O17, 4E°4h ‘oroper riGHLEFaticH ANRMRY inthaalnput
3 heating by the roller 32. Maintaining the sheets 14, 16
in proper registration during the initial heating is
extremely important, since the plastic materials become
somewhat soft, and movement of the sheets at their
interface while in a molten state will cause smudging or

smearing of the security image printed on the inner side

9 0 N 6 ;M A

18 of the cover sheet 16. After the initial lamination,
10 the pre-laminated sheets 14, 16 are transported over the
11 heated platen 68 which further heats the sheets for a
12 longer duration while in a fixed position wherein they
i3 are able to fully fuse or laminate together. It is noted
14 that the longer exposure to heat over the platen 68
15 significantly softens the upper backing sheet 14 to a
16 point wherein the surface grain or texture of the
17 fiberglass belt 36 can be unwantedly imprinted on the
18 back surface 114 of the backing sheet 14. In .this
19 connection, a loﬁe_r portion of the fiberglass belt 36
20 directly above the heating platen 68 is cooled by a fan
21 116. The air directed across the fiberglass belt 36
22 keeps the back surface 114 of the backing card 14
23 sufficiently cool and rigid so as not to be imprinted
24 with the surface texture of the fiberglass belt 36.

25 The laminated sheets 14, 16 are thereafter cooled to

26 almost room temperature by passage between the fan-cooled



10 defines an initial or pre-lamnatin [

_ g stage for fusing the 11
cover and backing sheets 14, 16 togethe[ under pressure ?9 _and heat
édf_ Referring nowto Fig. 4, a full lamnating stage is 14 '
efined by a 1/2 inch thick alum num heating platen 68, 15 posi ti oned

in abutting relation with an upper portion of 16 fﬁfﬁﬁs
: t he
adj acent t WO¥2R8Sr st roller 32. . The 17 platen 68 is pre g % >0

heated to a tenperature between 18 about 150

err] C and about
i;O[err]C, and nore preferably to a 19 tenperature of about 160[err]C.
h.atlng of the platen 68 is 20 acconpluisshed by neans of a rubber plate
eater 70 gl ued 21 to the bottomsurface of the platen 68. A rubber

plate 22 heater 70 of the type contenplated is a
Hotset, Inc. of Battle Creek, M. Alternnp vai | abl e from

devi ces, such as heat mimke (A2oe Teat TRE, ‘iﬁiﬁﬁj’%e 94 £"f:e"“‘?ufsk'ec?'% Wt he

pl at en 68
PCT/ US96/ 04982 almaga éyl é%ﬂihe heat from the sgﬁfts 14, 16 prior to

3 exiting from the apparatus between the output nip.
It can therefore be seen that the instant invention

provides an effective laminating apparatus 10 which is

4

5

6 effective for pre-laminating a pair of sheet materials
7 under pressure and heat, further heating the pre-
8 laminated sheets to achieve a full bond, and then cooling
9 the laminated sheets prior to exiting the apparatus. The
10 apparatus achieves these objectives by providing a
11 pressurized input nip having a heated roller 32. Sheet

12 materials passed through the input nip are 1laminated

13 under the pressure and heat of the nip. The pre-
14 jaminated materials are then passed over a heated platen
15 68 for further heating of the sheets materials to achieve

16 a full bonding of the materials. The fully laminated
17 sheets are then cooled by fan cooled heat sinks 72, 74

i8 prior to passage out of the apparatus through a

19 pressurized output nip. For these reasons, the instant
20 jnvention is believed to represent a significant

21 advancement in the art which has substantial commercial
22 merit. |

23 . While there is shown and described herein certain
‘24 specific structure embodying the invention, it will be
25 manifest to those skilled in the art that various

26 modifications and rearrangements of the parts may be made



1 In order to cool the belts 30, 36 and the | am nated 2 sheet s
14, 16 hel d therebetween, first and second.fan 3 cool ed heat sinks

generally indicated at 72, 74 4 respectfully, are positioned in
abutting relation 5 adj acent to the output nip (rollers 34, 40).

Mor e 6 specifically, a first alumnum heat sink 72 is positioned 7
bet ween t he WP8%8228hd rear walls 26, 28 of the frane, 8 PGE/U6N982 hody
portion 72B in abutting relation with the 9 upper portion of the steel
belt 30. Fasteners 76 extend 10 through the front and rear walls 26,
28 of the frane and 11 i nto openi ngs (ngtg shown) in the heat sink 72 to
fixedly 12 secure the heat sink 72 in position. A second heat sink

13 74 is positioned between the front and rear walls 26, 28 14 of the
frame assenblx wi th the body portion thereof 74B 15 in abutting
relation withlthe vikhoutofeparting (from 1the spixdtgl and iscope3eef Ahe

second set of_fasteners 78 exiend 17 t hrough vertical, slots 8Q in the
frame walls 28, 28“'5‘%}&?% {n‘ﬁﬂt(}vtené’m%dgﬂ&tﬂl‘?ﬁk . sang, if nof,
are secured 19 f(ﬁwn e dpst oY t w C vabl.e

20 heat sink 74 1ownwar dléfi nto c?r%%?:égg;l%g rg?gé?onlgiﬁ)ﬁ? %%“Qi\?mt dt he

first fixed hgat sdedcribed exceptningcfar asFinlicatdd by RBehsbpe I lkhe 72.
74 extend perpendicular to the
S appended claims.



23 direction of travel—of—the-belts-30— 36 wherein first and 24
second Ians 82, 84 m)un ﬂﬂ mmﬂgar wall _of the frane 25

respectively bl ow ai r ces 72F, 74F in 26 a direction
per.pendi cul ar to the d| WO 96/ 32255

PCT/ US96/ 04952 12 travel . To
facilitate r"¥@™B2% novenent and optinize 2 cool i ng PEEUSOM95E 1y e
t hr ough openings 86, 88 in the 3 front and Lgar-walls 26, 28 of the

frame assenbly. 4 In use, the belts 3¢, 3
sinmul taneously 5 I n opposite directiong7 of ?@%@?Eﬁ?aéfﬁﬁs SG
overlapping. 6 cover and backi ng sheets 14, %{)b@hmﬁnﬁm end tS?fé ed

belts 7 fromthe input nip to the output ni ati
belts 30, 36 is acconplished via an electric Claifie) 85%%%1’&??‘9 paged .. 32,

i ndi cated at 90 arRRaj®#t system The body 92 rawing(s) ¢ Rages) -cot-rtP Pagask or....
90 is nounted to a bracket 94 11 attached t?ﬂ'Mﬁtra@ar : paddd .28..ab pads
frame assenbly. The '

1 1. A laminator apparatus for fusing face-to-face sheet

materials comprising:

means for pressing said sheets together while
maintaining said sheets in fixed registration to remove
air bubbles from between said sheets;

means for heating said sheets to a first temperature
while said shéets are being pressed together in fixed

registration, wherein said sheets are pre-laminated;

O 0 N o 0 WWN

means for heating said pre-laminated sheets while

10 maintaining said sheets in fixed registration wherein
11 said sheets become fully heat fused together:; and
12 means for cooling said sheets.
1 2. A laminator apparatus for laminating face-to-face
2 sheet materials comprising:
3 an input nip having upper and lower rollers:

4 means for heating one of said upper and lower

5 rollers; |

6 a heated platen adjacent to said input nip;

7 means for advancing said sheet materials from said

8 input nip to said heating platen;

9 cooling means adjacent to said heated platen; and
10 means for advancing said sheet materials from said
11 heated platen to said cooling means.

ThlS Sheet Has Been Repl
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12 drive shaft 96 of the notor 90 includes a morn1gear 13 portion 98

for rotating a drive_gear 100 nounted on-the rear end of the shaft
34S of the second roIIer 34 Rot ation of the | ower

bel t assenbly 22 is tlﬁlﬂlln«llﬂlllmlmlllfﬂ& upper bel t assembly 20 by a
pair of 17 I nt erneshlng % r&nsterngear s 4 mounted on the front

18  ends oMOMB2M[aft 34S, 40S of the second and fourth PCIIUSO6/04982] er S
34; 40 (Fig. 1). The notor 90 and gear assenbly 20 are preferably

timed for transporting cards through the 21 apparatus at a rate of
about 0.25 inches per second. The 22 hpstant device is thus operative
for transporting a 23 conventional size |ID card through the | am nator
at arate 24 of about 1 card per mnute. 25 The apparatus 10
further includes upper and | ower 26 stearing assenblies generally
i ndi catedat 106 &ad 188laminator agpayetds2E6mprising:
Ercl_:)grsggf i ggﬁént and rBt%\jt% bgl t, pesembly includ.t%g a filrst L?lrdlzglsntt:;i][tnl "9
= 3 - received around first and second rollers;

4 a second belt assembly including a second endless

5 belt received around third and fourth rollers;

6 means for supporting said first and second belt

7 assemblies in closely spaced adjacent relation wherein

8 said first and third rollers form an input nip, said

9 second and fourth rollers form an output nip, and said

10 first and second endless belts are in facing relation;

11 means for rotating said first and second belt

12 assemblies for transporting sheet materials between said

13 first and second endless belts from said input nip to

14 said output nip;

15 means for heating said first roller wherein said

16 sheet materials are initially laminated together under

17 heat and pressure of said input nip:;

18 means for heating an upper portion of said first

19 endless belt adjacent to said first roller wherein said

20 sheet materials are fully laminated together; and

21 means adjacent said output nip for cooling said

22 first and second endless belts said sheet materials are

23 cooled before exiting through said output nip.

—_—
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2 belts 30, 36 on their respective roIIers Each steering 3 assenbly
106 108 conprises a shaft—110-rnounted—-belwe the front and rear

wal | s 26, 28 of the fra I1CU of the wupper steering
assenbly 108 extends Bigm [! mellmy beneath the upper portion of the
fibergl ass 7 beIt 3 put nip, and the shaft | 10L of the
8 | ower assenbly ext ends i medi at el y above thePCI/YSI6N4953\\eor
portion of the steel belt 30 adjacent to the input 10 nip (Fig. 4).

Mount ed on each of the shafts 110 is a 11 mating pair of truncated cone
rollers 112 wth the |arger 12 di amet er 3gnds of the roller 112 facing

toward t he outer 13 ends of the shafts 110. In this regard, as the
bel ts 30, 14 36 rotate, if either beIt shoul d skew toward one side or
15 the other, the belt wll ride merdly on the 16
correspondi ng trufcat ednrEhe é@mﬁmt%efee 3n BRiBeLfirsy muﬁﬁbeDBGk

downwardly, into its_no rofatin 0si ppar atus 10
is intendéd to be‘ﬁ?&&d\qﬁ?h 2t Hempe urecé},ag:‘wegneego% ?J?ot%ea'é‘i Ut em
faci ng dowwardlyoggde, 20 t he backi ng sheet facing 14 upwardly. As the
overlying 21 s eets 14, 16 are fed into the input nip, the backing and
22 cover sheets 14, 16 are pressed together under the 23 pressure of
the nip while the cover and backi ng sheets

1 5. In the laminator apparatus of claim 4, said means
2 for heating said first roller comprising a cartridge
3 heater inserted in a bore extending through said roller.

6. In the laminator apparatus of claim 3, said upper
portion of said first endless belt adjacent to said first

roller being heated to a temperature between about 150 C

& W e

and about 170 C.

7. In the laminator apparatus of claim 6, said means
for heating said upper portion of said first endless belt
comprising a metallic platen positioned in abutting
relation with an upper portion of said first endless belt
adjacent to said first roller; and |

means for heating said platen to said second

SN 6 LW N e

predetermined temperature.

[

8. The 1laminator apparatus of claim 3 further
2 comprising means for cooling a lower portion of said

3 second endless belt adjacent to said third roller.

\

This Sheet
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24 14, 16 are heated by the heated | ower roller 32 of the 25 I nput
ni p. The pressure of the input nip squeezes_out 26 air bubbles from

ooy oesoi Daoss -~ - “MMMIMIMIINE “© **432° 1 it g, ang

further maintains. the covér &nd'bdtking®™ 2 sheets 14, 16_in pro
regi stratlon‘tv mlnitial 3 heating by the roller 32.P CWA$ {"g‘ﬁsﬁl ng
the sheets 14, 16 4 in proper registration during the initial heating
S 5 extrenely inmportant, since the plastic materials becone 6

somewhat soft, and novenent of the sheets apotheir 7 interface while
in a nolten state will cause snudging or 8 snearing of the security

i mage printed on the inner si de 18 of the cover sheet 16. After the
initial Ian1nat|on t he_pr Ian1nated sheets 14, 16 are transported

over the M1 hefred EFaFBﬁ é atar apPaEAtyR 2% flaindesaid means 15
longer durgfion wWige 10,63 shiy* SR80S dwed P 1S Peé(egond endless belt

3 adjacent said third roller comprising a fan directing an
4 airflow perpendicular to a direction of travel of said
5 endless belts.

1 10. In the laminator apparatus of claim 3, said means
2 for cooling said endless belts adjacent to said output
3 nip comprising a first heat sink positioned in abutting
4 relation with the upper portion of said first endless
5 belt and a second heat sink positioned in abutting
6 relation with the lower portion of said second endless
7 belt.

1 11. In the laminator apparatus of claim 10, said peat
2 sinks having fins which extend perpendicular to a
3 direction of travel of said endless belts, said cooling
4 means further comprising first and second fans for
5 directing air across a respective heat sink in a
6 direction perpendicular to a direction of travel of said
7 endless belt.

1 12. In the laminator apparatus of claim 3, said first
2 endless belt'comprising a metallic belt, and said second
3 endless belt comprising a fiberglass belt.

-

"
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13 are able to fully fuse or lam nate together. It is noted 14  that
the |l onger exposure to heat over the pidLEﬂ A8 15 significantly softens
t he upper backlng sheet ﬂu nt wherein the surface grain or
agxtu[)e Ef thfe 114 f hﬂﬂiﬂ !m mﬂg!%an be unwantedly inprinted on the
ack surface o t*he cbackimg s In this ectlon
a lower porWPEBBES the fiberglass belt 36 20 directly gﬁwgﬁe heat i ng
ptaten 68 is cooled by a fan 21 116. The air directed across the

fiberglass belt 36 22 keeps the back surface 114 of the backing card 14
23 sufficiently cool and rigid so as not ®3 be inprinted 24 with the

surface texture of the fiberglass belt 36. 25 The | am nated sheets
14, 16 are thereafter cooled to 26 al nost room tenperature by passage
bet ween the fan-cool ed 96/ 32255

PCT/ US96/ 4952 13. In the laminator apparatus ﬁgsclaqus, ﬁ@&? §1EE
74.  The 5 nks 72’se2=%n§f,f @ﬁﬂ:& eﬂﬁﬁ 'FoU>EfR drums being mounted for rotatxon

3 about respective parallel axes, said laminator apparatus
4 further comprising means for adjusting a longitudinal
5 distance between said axes of said first and second
6 drums, and between said thirda and fourth drums.

.14. In the laminator apparatus of claim 3, said first,
‘second, third and fourth rollers being mounted for
rotation about respective parallel axes, said laminator
apparatus further comprising means for adjusting a

distance between said axes of said first and third drums,

o O & W N -

and between said second and fourth drums.

15. The laminator apparatus of claim 3 further
comprising first and second steering means for
maintaining proper alignment of respective first and

second endless belts on said rollers during rotation

N b W NN

thereof.

16. A laminator apparatus comprising:
a lower belt assembly including a metallic endless

belt received around first and second rollers, said first

O ¥ I VR ™)

roller comprising a metallic roller;

-_—
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2 al nost all of the heat fromthe sheets—14, 16 prior to 3 exiting

fromthe apparatus between_t t _ It can therefore be
seen that the instant i nvent [ 3"]‘!['&“1'@ mu "c'm an effective |lamnating
apparatus 10 which is orspre-lamnating a pair of sheet
material s 7 under pressure and heat, further heating the pre- 8
| ami nat ed s/T¥RPBRF achieve a full bond, and then cooling PCIUSIERAS2
| am nat ed sheets prior to exiting the apparatus. The 10 appar at us
achieves these objectives by providing a 11 pressurized input nip
having a heated roller 32. Sheet 12 matgy i al s passed through the input
nip are | am nat ed 13 under the pressure and heat of the ninp. The pre-
14 | am nated materials are then passed over a heated pl aten 15 68
for further heati ng of the sheets materials to achieve 16 a full
bondi ng of Sthe nateri alad YRReFy| beltynaggenbly 171113%'-!@61% afe ttefilon
cool ed by fan coolfd heat srdﬁk
’

S rior a out  of
the apparatus 19f1§5¥@s§§ﬁ é‘glgﬁfpuﬁelﬁr p¥ iYg‘Ehé’sré’und
reasons, the i nst aﬂgjcfd ?aﬂxd £OuPER hgﬂergs believed to represent a

va int

si gni ficant ncenent e art which has substantial commercia
22 nerits 23 ' mélliid efbhersuppordiagn mdaﬁpérb%&elw&cwélel n
24 specific structure enbodying the invention, it will be
9 assemblies in closely spaced adjacent relation wherein
10 said first and third rollers form an input nip, said
11 second and fourth rollers form an output nip, and said
12 endless belts are in facing relation:
13 means for rotating said first and second belt
14 assemblies for transporting sheet materials between said
15 endless belts from said input nip to séid output nip:
16 means for biasing said third roller downwardly
17 toward said first roller;
18' means for heating said first roller wherein said
19 sheet materials are initially laminated together under
20 heat and pressure of said input nip;
21 a heating platen positioned in abutting relation
22 with an upper portion of said metallic belt adjacent to
23 said first roller;
24 means for heating said platen wherein said sheet
25 materials are fully laminated together;
26 means for cooling a lower portion of said fiberglass
27 belt adjacent to said third roller:
25 - means adjacent said output nip for cooling said
29 metallic and said fiberglass endless belts wherein said

This Sheet Has Been Re'i
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25 mani fest to those skill ed rt that various 26 nodi fi cati ons
and rearrangenents of the art

be made - WO 96/32255
PCT/ US96/ 04952 !ﬂm w"m‘ Wi t hout
departing fromthe spirit and s gﬂ'” J underlylng i nventive
concept and that the sane is not Aimite to the gartlcular forns

herein shoWO9%BRSS 4 described except insofar as indi
scope of the 5 appended cl ai ns.
-17- _ CLAI M5 1. Apparatus (10) for fusing a first
pol ynmeric sheet (16) in face-to-face 23
30 sheet materials are cooled before exiting through said
31 output nip.
b '17. In the laminator of claim 16, said first roller
2 being heated to'a temperature between about 190 C and
3 about 215 C.
1 18. In the laminator apparatus of claim 17, said means
2 for heating said first roller comprising a cartridge
3 heater inserted in a bore extending through said roller.

1 19. In the laminator apparatus of claim 16, said means
2 for cooling said second endless belt adjacent said third
3 roller comprising a fan directing an airflow
4 perpendicular to a direction of travel of said endless
5 belts.

1 20. In the laminator apparatus of claim 16, said platen
2 being heated to a temperature between about 150 C and
3 about 170 C.

1l 21. In the laminator apparatus of claim 16, said means
2 for cooling said endless belts adjacent to said output
3 nip comprising a first heat sink positioned in abutting
4 relation with the upper portion of said first endless
5 belt and a second heat sink positioned in abutting

-_
This Sheet Has Been Re

NN



relation with a second polynerlc sheet (14) conpri si ng: a

LIr (r)ahdb?: ﬁs?SZﬁgblsgcond rol F mlﬂﬂﬂﬁmwm”mdl eosbell (32) t L?(r:gl \r/gfll er5

(38) mounted in cooperation with sdid"ifst*roller (32) to form
an input nip wth said first roller (32), said first and third rollers.
pressing saPWBSs (14, 16) together in face-to-face rel RGTOHIIRS i ne a
t wo- pi ece structure (12), said first polyneric sheet (16) being received
10 adj acent said first roller (32) and said second pol yneric sheet
(14) being recei ved adj acent saidggird roller (38) while said
sheets are being pressed t oget her; nmeans (66) for
heating only said first roller (32) such that only said first

pol ymeric sheet (16) I s heated, said pressure and said heat achieving 15
an initial 6f usi ng ¥tlagion with thel LoemPydHaneqk spHchisecandy endless
heat ed pla en neaﬁ@§£ 68) for applying heat to said first polyneric :
sheet (16) sai d ted pl aten neans being in thermal comrunication with
an underside of said belt (30), said two piece structure (12) being

supported ~on an upper side of said belt and being transported
fromsaid anput nizeovern tie lamindttr dppsretuel ofaiclaigaiea] aidetheagans
wherein further heat is applied under anbient pressure to said
first pol yReric sheinks having £fins which extend perpendicular to a

3 direction of travel of said endless belts, said cooling

4 means further comprising first and second fans for

5 directing air across a respective heat sink in a

6 direction perpendicular to a direction of travel of said

7 endless belts.

23. In the laminator apparatus of claim 16, said first,
second, third and fourth drums being mounted for rotation
about respective parallel axes, said laminator apparatus
further comprising means for adjusting a longitudinal

distance between said axes of said first and second

N 0 b W N e

drums, and between said third and fourth drums.

24. In the laminator apparatus of claim 16, said first,
second, third and fourth rollers being mounted for
rotation about respective parallel axes, said laminator
apparatus further comprising means for adjusting a

distance between said axes of said first and third drums,

o U e W N e

‘and between said second and fourth drums.

- This Sheet Has Been Re
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- 18- 2. The appar atus of claim1 further conprising cooling

heated platen neans (68) for .
(r:rzglnlcnglzal (;A)sheets ’mmm'ﬁ"'mmnmnhod for fusing a first polyneric

sheet (16) in face-to-face relfat*on with a second pol yneric sheet
(14), conpr t he steps of arranging said first and
second pol ﬁél’?’g WReet s (14, 16) in face-to- f acECHUPMMEE ¢ o
define a two-piece card structure (12); appl yi ng pressure
to said face-to-face sheets (14, 16) to press said sheet s
together; 10 preheating only thas first polyneric sheet (16)
whil e said sheets are bei ng pressed together, said pressure and
heat achieving an initial fusing of t he sheets;

removi ng the applied pressure fromthe initially fused sheets and

then 15 1 25. 5 Fhei dpndpator, aRPRratye  PEst ‘%GF-?WEPFC %@9516)
of the i nI£I ally itsznkgsepiéé@ phgae % ru&;ég %
rs ,

full fusioh of the TrEre SEco yrrerlc s

each otherg mainta‘iningﬂ]?réﬁiiﬁoﬂlﬁnﬁéﬂ Mog ff&éﬁéﬂnwpfiﬁéﬂg ahhe
step of cooling said fused sheets of said two-piece structure

(12). 4 second endless belts on said rollers during rotation

5 thereof.

—_—
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5. The met hod of claim 3 wherein sai d step of applying pressure to said
face-to-face sheets (14, 16) conprises to step of pressing said sheets
together in face-to-face relation in a nip rol ler structure (32, 38) to

defi ne a two-piece card structure (12) having a first side
defined by said first 5. pol ymeric sheet and an oppgQsi nd side
defined byWo#682258cond ppjeymeric sheet . ga’%g%%s&QThe

met hod of claim5 wherein said stepgpf preheating conprises the
step of heating said first side of s&d t wo-§ji ece card structure (12) to a
i

first 10 t enperature whil e sai dy cargl s rgcturlé (12) is being pressed
together in said o o ﬁl p §ol I st r%c ur , 38) such that said
heat softens the fi¥y p¥: yT‘re.rl q v et 16) and further such that

/

heat passes thr@gh saNd fixsty poI y‘frerl cl
i nner surface vas&l secomtpotyne 7
said nip prgssgre afhteyi\g {in!I it{al fnum.‘g
pol ymeric sgeet-s,(l 16} vmt‘,hé)un ahy al'r bd.bbl

therebet ween. o R W
e ‘\ l‘\ 1]

sheet @16) to heat an
- Al g W o heat and
saffl first &d second 15
s 'be| ng fefned

/

4
4
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7. The nethod of claim5 wherein said step of applying heat to only the
first polyneric sheet (16) conprises the step of heating said first side of
20 sal d two-piece structure (12) to a second tenperature w thout

def orm ng sai d second pol yneric sheet (14).
- 20- 8. The nethod of claim6 wherein said step_of applying heat
to only theWO96:32285 first pol yneric sheet (16) conprises PREU of

heating said first side of said two-piece structure (12) to a
second tenperature wi thout deform ng/s4 sai d second pol ynmeric sheet

(14). 5 9. The nethod of claim4 wherein said step of cooling
conprises the step gf cool ing the twg«pi ece structure (12) to
renove heat fromsaid two- + & @ eCg S&f Mct ube without deformng said

second pol ymeric sheet (143. 10 & I19. NA\la

fusi ng face-to-facek};,heet térival s

i nput nip system &32’,
Y]

nat or apparatus for
cqnpyi si ng: an
| rials

e

328

LIt

‘—‘-_—...‘J
0




pass upon entry into the apparatus; means (68) for heating
thhe sheets while naintaining the sheets in .15 fixed registration
wherein the sheets becone fully fused together; an out put
ni;p system (20, 34, 30, 36) through which the | am nated material s
exit the apparatus; characterized in that

t he i nput rﬁﬁ?ﬁﬂygpén1(32, 38, 30, 36) is adapted to apply BFEUENdSZ, 20
said sheets and to preheat one sheet thereof whereby the sheet materials
can be prelam nated prior to |l am naygon in the neans for heating the
sheets. WD 96/ 32255 . ¥

PCT/ US96/ 04952 © 21 1 13. In
the |am nator apparatyg of claima3, ’sai-d-lfi rst, N 2,? second, third and
fourth druns beingwnnum&ed for r eﬁﬁ on 3 qbout resé&ctive par al | el
axes, said |aninat8¥ apper at us R, fsurt her cpnprisi means for

adjusting a | ongitudi en sai g¢raxes of said first

and second 6 g u°,~d\r
N

/::tiijpﬁruns.
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1 14. "In the |lam nator apparatus of claim3, said first, 2

second.third and fourth rollers being mounted for 3 rotation
about respective parallel axes, said |am nator 4 apparatus further
comrprising means for adjusting a 5 di stance between sai d axes of
said first \%nd th| rd drums, 6 and between said second and fourth
dr uns. The laminator apparatus of clai nPCHUSI6®MSRer 2
conpr|5|ng first and second ering nmeans for 3 mai nt ai ni ng
proper alignnment of respective f|ﬁZ§ and 4 second endl ess belts on
said rollers during rotatlon 5 o t her eof . 1 16. A lam nator
appar at us conpri si ng: N * a.%omer bel t é&senb&y I ncl udi ng a
netallic endless 3 belt regfeiv around fifst anp second rollers,
said first 4 roll 35+ ' ; WO
96/ 32255 : PCT/ US96/04452
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22 * 5" an upper belt assenbly including a teflon 6
| mpr egnat ed, fiberglass endl ess belt received around 7 third and
f’Ourt h ro . means for.supportihg said upper .and- | ower bel t
s in closely spaced ad) acent telati ar’ whier ein. 10: ! sai
flTst agmﬂ i m form an input hip,: sa| d 11 ° ;@ sleCond and- fourt
rollers f*orm ﬂlp and said 12 “endl €ss belts are in faci'ng
rel ation; . * means for rotating said first and second belt 14
assenbl i es for transporting sheet materials between said 15 . endless
belts fromsaid input nip to said output nig. 16 means for
biasing said third roller dowwardly 17 toward said first roller;
means for heat%d first roller vvherel n said 19 sheet materials
are initially ed toget her under heat and pressure of said
I nput nip; 21 a h n late |oned ting relation
220 ith ah uppeppﬁm'? AOEEEAYY 3‘5@? FOIVSBRHC shpst EHA) ingfhossto-face
said first roller; means for heating said platen wherein said
sheet 25 refatien mth; assaecang polymericsheet { bjecdmaprising:
a first belt assembly (22) including a first endless belt {30) received
5 around first and second rollers (32, 34);
a third roller (38) mounted in cooperation with said first roller (32) to
form an input nip with said first roller (32), said first and third rollers
pressing said sheets (14, 16) together in face-to-face relation to define a
two-piece structure (12), said first polymeric sheet (16) bemg recelved
10 adjacent said first roller (32) and said second p'olymeric sheet (14) be'ing
received adjacent said third roller (38) while said sheets are being pressed
' togethér;
means (66) for heating only said first roller {32) such that only said
first polymeric sheet {16) is heated, said pressure and said heat achieving
156 -an initial fusing of said first and second polymeric sheets; and
heated platen means (68) for applying heat to said first polymeric
sheet (16), said heated platen means being in thermal communication with
‘an underside of said belt (30), said two piece structure {12) being supported
on an upper side of said belt and being transported from said input nip over
20 the surface of said heated platen means wherein further heat is applied

under ambient pressure to said first polymeric sheet.
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26 ° N E means for cooling a | ower portion of said fiberglass 27

beIt aJ

T

Ld third roller; 28 nmeans adj acent said
cooling said 29 nBtalllc and sald flberglass gndl ess.
P 23.

heat ed to a t enper ature between about 190 C and 3 about 215 C 1

18. In the |lam nator apparatus of claim17, said neans 2 for heating
| er conprising a cartridge 3|8 heater inserted in a bore
extendi ng through said roller. 1 In the | am nator apparatus of

sai d JTeanghe apparatus of claim 1 further comprising cooling means (72, 74)

said first rol

cl ai m 16,

10

16

20

downstream of said heated platen means (68) for cooling said sheets.

3. A method for fusing a first polymeric sheet {16) in face-to-face
relation with a second polymeric sheet (14), comprising the steps of:
arranging said first and second polymeric sheets _(14, 16} in face-to-

face relation to define a two-piece card structure (12);

applying pressure to said face-to-face sheets {14, 16) to press said.

sheets together;

preheating only the first polymeric sheet {16) while said sheets are
being pressed together, said pressure and heat achieving an initial fusing. of
the sheets;

removing the applied pressure from the initially fused sheets-; and
then

applying heat to only said first polymeric sheet (16) of the initially
fused two-piece card structure (12) to achieve full fusion of the first and

second polymeric sheets (14, 16) to each other.

4. The method of claim 3" further comprising the step of -cooling said

fused sheets of said two-piece structure (12).

_ .30
ﬁﬂ,w,”ool ed before exi t| ng thrOUQh‘ sal d 31 ;output “]‘ll p.
nthelamnator of claim 16, said fifTst roller 2 " being

-



2 - £ or cool ing said-se¢ond endless belt adjacent said third 3

roll er ——conpri sing a fan directing an airflow 4
perpendl q zlmm‘\!ﬁm‘ on of travel of said-.endl.ess 5., ..belts. . 1L
@ t H“m atus of claim 16, sdid.glaten 2. betng .-
eat ed to ) t‘en‘peréture bet ween about 150 C and’ 3 + " @abeut 170 C: &1
21 In the | am nator apparatus of claim 16, said ftans 2 forr °
cooling said endless belts adjacent to said output 3 nip conprising a’
first heat5ink positioned in abutting 4 relation with the upper
portion of said first endless 5 belt _pgd .a second heat sink
positioned in abutting WO 96/ 32255

PCT/ US96/ 04952 < : |t d
wth the | oer %’ort The method 3f claim 3 wherein said step o?ﬁpplwﬁg pressure' €' s
face-to-face sheets (14, 16) comprises to step of pressing said sheets
together in face-‘to-facé relation in a nip roller structure {32, 38) to define
" a two-piece card structure {12) having a first side defined by said first '

5 polymeric sheet and an opposing second side defined by said second

polymeric sheet.

6. The methaod of claim '5 wherein said ste.p of preheating comprises the

step of heating said first side of said two-piece card structure (12) to a fir;t

10 temperature while said card structure (12) is being pressed together in said
nip roller structure (32, 38) such that said heat softens the _first polymeric

: s‘heét {16) and further such that heat passes through said first polymeric

sheet (16) to heat an inner surface of said second polymeric sheet {1 45, said

heat and said nip pressure achieving an initial fusing of said first and second

15 polymeric sheets (14, 16) without any air bubbleé being formed

therebetween.

7. The method of claim 5 wherein said step of applying heat to only the
first polymeric sheet (16) comprises the step of heating said fifst side of
20 said two-piece structure (12) to a second temperature without deforming

said second polymeric sheet (14).
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7 " ‘bel t * o1 22. In the |l am nator apparatus of claim 21, said
heat——z\sL_nksMng fins which extend perpendicular to a 3

f travel of said endless belts, said cogjlng 4 .. nmeans ...
furft H @ 6&" Mﬂ”ﬂ[fst .and second fans for <5« s di rec-trng air aecross
are I n ina 6 di tection perpendlcuiar toa - -
di rection of travel *of said 7 endl'e§s bel't's.’ 1 23. In the
| am nat or apparatus of claim16, said first, 2 second, third and
fourth druns being nounted for rotation 3 about respective parall el
axes, said | am nator apparatus 4 f urddier conprising neans for
adjustlng a | ongi t udi nal di stance Between said axes of said first

24, “In the Tafina iﬁﬂrfﬁs@%@%‘@@%ﬁ \herdln S4B aBiibing RetEe oply, fhe

third and fourth rol]ers, bej ngt nted for ?‘ ghatlon about .
fespective par &irstpobymaric sheet [1H) Aamprises the step,ph hgating said first side of

conprising means for adjusting a 5 di stance between said axes of
said first andsahl twoiess structure (12) to a second temperature without deforming

said second polymeric sheet (14).

9. The method of claim 4 wherein said step of coqlfng comprises the
_step of cooling the two-piece structure {12) to remove heat from said two-

piece structure without deforming said second polymeric sheet (14).

10 10. A laminator apparatus for fusing face-to-face sheet materials
comprising: |
e;n input nip system (32, 38, 30, 36) through which the materials
pass upon entry into the apparatus; |
means (68) for heating the sheets while maintaining the sheeté in
15 fixed registration wherein the sheets become fully fused together;
| an output nip system (20, 34, 30, 36) through which the lamfnated
materials exit the apparatus;
characterized in that
the input nip system (32, 38, 30,'36) is adapted to apply pressure to
20 said sheets and to preheat one sheet thereof whereby the sheet ma.terials

can be prelaminated prior to lamination in the means for heating the sheets.
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6 and *between said second and fourth druns. WO 96/ 328550 4921 -7

PCT/ US06/04952 _ . 25 1 - 25. f,q?, .
| am nat or apparatus of <claim 16 further 2 conprising fi r% and -
second steering neans for 3 mai nt ai ni ng proper alignge Py .

respective first and 4 second endl ess belts on said roj
rotation 5 peirfereof.  yoppwrmLscTuAL PROVERTY OROANZATION
. ) Intemational Burean
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(57) Abstract

A laminator apparatus (10) includes upper and lower belt assemblies (20, 22) which are supported in closely spaced adjacent relation.
The lower belt assembly (22) includes a stainless steel belt (30) received around first and second metallic rollers (32, 34), and the upper
belt assembly (20) includes a teflon impregnated, fiberglass belt (36) received around third and fourth metallic rollers (38, 40). The belt
assemblies (20, 22) are positioned such that the first and third rollers (32, 38) form an input nip, and the second and fourth rollers (34,
40) form an output nip, with the endless belts (30, 36) positioned in facing relation, The first roller (32) is heated by an internal cartridge
heater (66) to about 200 *C, and a heating platen (68), positioned in abutting relation with an upper portion of the metallic belt adjacent
1o the first roller, is heated to about 160 °C. Fan-cooled heat sinks (72, 74) are positioned in abutting relation adjacent to the output nip
for cooling the melsllic fiberglass belt passing therebetween. The belts are rotated for transporting thermoplastic sheet (14, 16) materials
between the endless belts from the input nip to the output nip, wherein the lower thermoplastic sheet (16) is initially laminated to the upper
thermoplastic sheet (14) under the heat and pressure of the input nip rollers (32, 38), and then fully laminated by passage over the heating
platen (68). The laminated plastic sheets are thereafter cooled by passage between the fan-cooled heat sinks (72, 74).




