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perimeter of the board advantageously leaves free the edges thereof in
which centering holes may be disposed The present invention relates to the
automatic lam-  for use in subsequent printed circuit board processing
ination of circuit boards or other substrates with a dryfilm  operations.
of photopolymer resist material, and more particularly, to  5  It is
further known in the prior art, as disclosed in the
atackingandlaminatingmethodandapparatusthateena-  aforementioned U. S.
Patent 4,659,419 to E. Miyake, to bles an increased speed of lamination
with greater reli-    effect the cutting operation of the film web without
inter- ability of film adherence to the substrates.     rupting the
laminating operation. As there disclosed, the Dry films of curable
photopolymer resist material    film web cutting system consists of a
circular rotating cut- have been developed for use in the manufacture of 10
ting blade which is moved across the width of the film printed circuit
boards. Such boards have particular use  webwhile atthe same time being
moved toward the lam- in the electronics industry. A particularly
advantageous  inating station in the same direction and at the same form of
such film that is available commerically is dis-  speed as the film web is
being moved thereto. closed in U. S. Patent No. 3,887,450, entitled "PHO-
The prior art laminators are characterized in that the TOPOLYMERIZABLE
COMPOSITIONS CONTAINING  15 portion of the film web at the leading end
thereof that is POLYMERIC BINDING AGENTS." U. S. Patent No.
tackedtotheboardhasalengthofafewmillimetersonly. 3,887,450 was granted to
Michael N. Gilano et al. and is  Moreover, the location where the end of
the film web is assigned to the assignee of the present invention. As
tacked to the board is spaced a distance of several cen- manufactured, the
dry film photopolymer is character-    timeters from where the laminating
action begins. Upon ized in being easily contaminated. It is also tacky and
20 completion of the tacking operation, the board is pushed limp. Although
tacky, the film is "peelable." This makes it    forward under a lamination
roll in the laminating station. possible to use polyethylenecoverfilmfor
protection and  This action subjects the film web to a pulling force which
for facilitating handling. The composite is packaged in  places the film
web under tension. Such tension on the reels. Typically, such dry films of
photopolymer have  film web creates a problem, giving rise to a critical
situ- thicknesses of 25.4. 38.1, 50.8 and 76.2 [err] (1.0, 1.5, 25 ation,
as there is a tendency for the film web to be pulled 2.0, and 3.0 mils),
and have widths in the range of 15.2  away from and off the board from the
region where it had cm (6 inches) to 76 cm (30 inches).               been
tacked, laminating action not yet having begun, as Machines, termed
laminators, are known in the prior    illustrated herein in Fig. 1 of the
drawings. art for applying dry films of curable photopolymer to the  A
critical situation develops also, when a single side surfaces of each of a
plurality of printed circuit boards in 30  only of a board is being
laminated. In this case, the pull- succession. In one form thereof, such
laminators utilize    ing force and resulting tension on the film web tends
to a so-called two-step laminating process consisting, in a  cause the
board to bend. This problem is most pro- first step, of pressing in the
presence of heat, the leading  nounced with thin boards, as illustrated
herein in Fig. 2 end of a film sheet into pressure sealed contact with the
of the drawings. face of the board at a forward portion thereof, a step  36
The tendency for such critical situations to develop referred to
hereinafter as "tacking;" and in a second step,  with the prior art
laminators requires that the tacking be feeding the board, with the film
sheet trailing behind,  effected under high pressure and temperature for a
suf- between heated pressure or lamination roller means for
ficienttimeto effectatight bond and also places a restric- compression
bonding of the film sheet onto the face of    tion on the magnitude of the
force that maybe applied to the board, a step referred to hereinafter as
"laminating." 40 the film web while the board is being advanced toward
Thus, as disclosed in U. S. Patents 3,658,629 to L  the laminating station,
and hence, on the speed at which P Cramer et al., 4,025,380 to E. T.
Bemardo, 4,650,536  the board may be so advanced. These factors detract to
A. B. Ceraso and 4,659,419 to E. Miyake, each of a  seriously from the
efficiency of lamination and are signif- plurality of blank boards is
transferred, in turn, to a film  icant in determining the number of boards
that may be web tacking station of the laminator where the leading  45
satisfactorily laminated in any given period. end of a continuous length of
film web is tacked to a for-  Another factor that is a determinant of the
efficiency ward end portion of the board. The board is then trans-  of
lamination is the film web cutting time, that is, the ferred to and moved
through a laminating station, with  elapsed time required for the rotary
cutting blade to be the film web being pulled along, where lamination rolls
moved across the width of the film web to effect the film cause the film
web to become bonded to the board. Dur- 50 sheet portion cutting action.
With the rotery blade cutting ing the laminating operation, the film web is
cut to form  system of the prior art, the elapsed time required for cut- a
film portion of predetermined length that matches the    ting the film web
is sufficiently long, being of the order of length of the board.
several seconds, that italso is asignificantfactorin deter- Such film sheet
portions may simultaneously be  mining laminating efficiency, not only in
respect of reduc- applied to the opposite sides of the board with each film
55 ing the number of boards that may be laminated in a portion being of the
same, larger or smaller size than that  given period but also in respect of
restricting the shortest of the board being laminated. As disclosed in the
afore-    length of board that may be laminated in the machine to mentioned
U. S. Patent 4,650,536 to A. B. Ceraso, apply-  a size larger than desired.
ing a smaller film sheet portion which fits within the 2    
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and ademandforimprove-   tween, to press the film along its length to the
face ment in the method of and apparatus employed for tack-  of the board,
characterised in that the length of film ing, laminating, and film cutting
to the end of achieving  is supplied along a curved film guiding surface
hav- greater efficiency and reliability of lamination. The  ing a centre of
curvature that is offset, in a direction present invention was devised to
fill the technological 5  away from said plane, with respect to an axis
which gap that has existed in the art in these respects.   is movable
substantially perpendicularly towards EP-A-0 225 927 and 0 278 517, upon
which the pre-  and away from the predetermined plane, and in that ambles
of claims 1 and 11 are based, disclose apparatus  in step (d) the tacking
surface is rotated eccentrically for laminating a film of material to a
board, comprising a  about said axis to a waiting position, at the same
lamination roll, supporting members arranged to support 10    time as
movement of the laminating surface into said lamination roll for rotation
about a first axis, a tacking  pressure contact with the board is
initiated. bar and means for moving the tacking bar and the lami- nating
roll successively into and out of a predetermined  In one embodiment of the
invention, two said films position in a fixed plane to tack and laminate
the film to  are laminated simultaneously onto respective first and the
board.                                    15 secondoppositefacesoftheboard.
Instep(a)afirstface According to one aspect of the invention, there is
portion of the forward end of the board on one side provided apparatus of
the aforementioned type, wherein    thereof is positioned in cooperative
relation with a first the supporting members have peripheral substantially
said tacking surface a first said laminating surface and a circular
surfaces positioned about a second axis, said  second face portion of said
forward end on the opposite first and second axes being positioned in
spaced and  20 side thereof is positioned in cooperative relation with a
substantially parallel relation with one another and with  second said
tacking surface and a second said laminat- said plane with the first axis
closer to the plane than the  ing surface. In step (b) a first said film is
supplied along second axis, in that the tacking bar is supported by  said
film guiding surface for lamination to said first face flanges for rotation
about said second axis, said flanges  portion and asecond said film is
supplied along asecond being positioned for rotation about said peripheral
sur- 25 said movable curved film guiding surface whose centre faces and in
that means are provided for moving said  of curvature is offset, in
adirection away from said plane, flanges and said support members together
towards and  with respect to an axis which is movable substantially away
form said predetermined position, in concert with  perpendicularly towards
and away from said predeter- rotation of the tacking bar about said second
axis.  mined plane. In step (c) said tacking surfaces are moved According
to a further aspect of the invention there  30 towards one another in
directions substantially perpen- is provided a process for laminating a
film of material to  dicular to said plane to tack respective leading ends
of a board having a face, a forward end and a rearward end,  said films to
said first and second face portions. In step comprising the sequential
steps of:              (d) said tacking surfaces are separated from the
respec- tive forward face portions of the board and rotated in a) gripping
the board and advancing it in a predeter- 35 opposite directions about the
respective movable axes mined plane to position a face portion of a forward
to respective waiting positions and at the same time the end thereof in
cooperative relation with a tacking sur-    first and second laminating
surfaces are moved from face and a laminating surface which are movable
opposite sides of the board into pressure contact with alternately towards
and away from said face portion;    respective tacked forward face portions
of the board, and 40 in step (e) the board passes between said laminating
sur- b) supplying a length of said film with a leading end  faces with
pressure contact to press said films simulta- thereof adjacent said tacking
surface;        neously along their length to opposite faces of the board.
Steps (a) to (e) can be repeated to laminate a film c) initiating movement
of said tacking surface in a  or films of material to one or both sides of
each of a suc- path substantially perpendicular to said predeter-  45
cession of said boards. mined plane to press the leading end of the film
into  The process and apparatus of the invention enable, pressure contact
with the forward face portion of the  compared to the laminators of the
prior art not only a board to tack the leading end of the film thereto;
reduction in time required for the tacking operation but also a reduction
in the temperature and pressure d) while maintaining the board immobile,
initiating  50 required for the tacking operation. The elapsed time
movementof said tacking surface to separate itfrom  required for cutting a
film web portion from a continuous the forward face portion of the board
and initiating  length of film web to form a film sheet can be minimized
movement of the laminating surface into pressure  without interrupting the
laminating operation. contact with substantially the same forward face  In
the interval between the tacking operation and the position of the board to
which the leading end of the 55 beginning of the laminating operation, the
film web is not film has been tacked; and                     subjected to
a pulling force, as in the laminators of the prior art, which pulling force
tends to pull the film web off e) advancing the board relative to the
laminating sur-    the board from where it has been tacked. As a conse-
face, with pressure contact maintained therebe-  quence, in accordance with
the present invention, the    5                 EP 0 356 221 B1
6 



tacking operation no longer is a critical undertaking and  Fig. 4 is a
schematic illustration of an automatic can be performed successfully at low
temperature and   centering device employed in the laminator of Fig. 3
pressure and in a minimum of time.                     for centering
incoming boards entering the laminator Pulling force on the film web, as
the board is moved into  to be laminated; the laminating mode, is not a
factor, as in the prior art, in  5 determining the number of boards that
maybe laminated  Fig. 5 is a fragmented perspective view illustrating in a
given period. Additionally, single side lamination of  an incoming board as
being front centered by a bar- boards is possible without any involvement
of the bend-  rier positioned adjacent a lower input roll; ing problem with
thin boards that has been encountered in the prior art.
10     Fig. 6 is an end view illustrating the front centered The system
provided for cutting the film web is pref-  board of Fig. 5 as being
gripped by an upper input erably of the shears type. The elapsed time
required for  roll; cutting across the entire width of the film with this
cutting system is extremely short, being about 0.3 seconds. This  Fig. 7 is
an end view illustrating the lower roll as rotat- is shorter by about a
factor of 10 than the elapsed time  15    ing and advancing the front
centered board of Fig. 5 required by the prior art rotary blade cutters.
to a tacking and laminating station; The cutting unit in accordance with a
preferred embodiment of the invention is located eccentrically with  Fig. 8
is a view on a scale larger than that shown in respect to the lamination
rolls, making it possible for the  Fig. 3 of upper and lower eccentric
tacking devices minimum board length to be very short, specifically 170  20
and lamination rolls, with the tacking devices in tack- mm. (6.7 inches) in
one embodiment of the invention.   ing position and the lower tacking
device and lami- The cutting structure is simple and very efficient. The
cut-  nation roll partially broken away; ting blade is required to travel a
distance of only a few millimeters,
Fig. 9 illustrates the positioning of a board to be lam- Thus, the present
invention enables the achieve- 25    inated with the upper eccentric
tacking device and ment of a highly efficient lamination operation, as
tacking  lamination roll stationary, the tacking device being in and
cutting are in no way critical.                    the right position to
effect the tacking, the lower While the present invention is described in
connec-  eccentric tacking device and lamination roll not tion with the
application of dry films of photopolymer  being shown; resist material for
use in the manufacture of printed cir- 30 cuit boards, it will be
understood that the films for appli-  Fig. 10 illustrates the approach of
the upper tacking cation to boards or other substrates may be masking or
device to the board; other films or sheets and that the boards or
substrates to which the film sheet is applied may comprise copper  Fig. 11
illustrates the setting of the upper tacking laminated glass epoxy board,
paper board, plastic board, 35  device apart from the board after the
leading end of etc., in accordance with the application requirements.  a
film of photopolymer resist material has been The thickness of the boards
or substrates may be in the  tacked to the board; range from 0.1 to 4.0 mm
(0.004 to 0.15 inches). For a better understanding of the invention, its
oper-  Fig. 12 illustrates the rotation of the upper tacking ating
advantages, and specific objects attained by its 40  device and the closing
of the upper lamination roll use, a detailed description of preferred
embodimentsfol-  on the board at the same line position or region at
lowswith referencebeing madetotheaccompanyingfig-      which the tacking
had been effected; ures of drawing which form part of the specification, in
which like parts are designated by the same reference  Fig. 13 illustrates
the lamination by the upper lami- numbers, and of which:
45     nation roll of the film of photopolymer resist material to the
board; Fig. 1 is a schematic illustration typifying the tacking and
laminating method of the prior art;             Fig 14 is a view
illustrating the transverse cutting of the film by the upper eccentric
tacking/cutting Fig. 2 is a schematic ilustration showing the bending  50
device; of boards, particularly of thin boards that is encoun- tered in
single side lamination of boards employing  Fig. 15 is a fragmented
perspective view illustrating the prior art tacking and laminating method
illus-  the rest condition and coupling of the film transverse trated in
Fig. 1;                                   cutting system; 55 Fig. 3 is a
side view of a laminator constructed in  Fig. 16 is a top view showing the
relationship of the accordance with a preferred embodiment of the
movable and fixed or counter film cutting blades in invention;
the rest condition; 4    7                EP 0356 221  B1
8 Fig. 17 is atop view showing the relationship of the  Fig. 32 is an end
view of a support member provided 



movable and counter blades in the coupled condi-  for the left end of the
upper laminating roll and for tion;
the right end of the lower laminating roll, as seen in Fig. 25: Fig. 1 8 is
a fragmented perspective view illustrating  5 the film cutting system at
the start of cutting after  Fig. 33 is a view taken along the lines 33-33
of Fig. coupling;                                         32; Fig. 19 is a
top view showing the relationship of the  Fig. 34 is an end view of a
support member provided cutting blades at the start of cutting;   10    for
the right end of the upper lamninating roll and for the left end of the
lower laminating roll, as seen in Fig. 20 is a top view showing the
relationship of the  Fig. 25; cutting blades at the completion of the
cutting; Fig, 35 is a view taken along the lines 35-35 of Fig. Fig. 21 is a
fragmented perspective view showing  15    34; the release of the movable
blade from the fixed blade;                                            Fig.
36 is a front  view of a flange that is provided for supporting each of the
ends of the upper and lower Fig. 22 is a fragmented perspective view
showing  tacking bars, as seen in Fig. 25; the return to the rest position
of the moving unit of 20 the cutting system;                           Fig.
37 is a view taken along the lines 37-37 of Fig. 36; Fig. 23 is a
fragmental perspective view of the film cutting;
Fig. 38 is a front view of a bearing reaining flange 25    for the upper
and lower left side bearings of the tack- Fig. 24 illustrates the return of
the upper tacking  ing and laminating assembed structure, as shown in
device and laminating roll tothe correct position just  Fig. 25; in time to
effect the tacking of the next board, follow- ing in sequence to be
laminated;                 Fig. 39 is a view taken along the lines 39-39 of
Fig. 30     38; Fig. 25 is a section taken along the lines 25-25 of Fig. 3
modified, however, for clarity of illustration, to  Fig. 40 is a front view
of a flange for the upper right show each of the laminating rolls in
laminating posi-  side bearings of the tacking and laminating assem- tion
and with the upper and lower eccentric tacking  bled structure, as shown in
Fig. 25: devices rotated to extreme upper and lower posi- 35 tions,
respectively;                              Fig. 41 is a view taken along
the lines 41-41 of Fig. 40; Fig. 26 is a schematic perspective view of
mecha- nism provided in the laminator for opening and clos-  Fig. 42 is a
front view of a flange for the lower right ing the laminating rolls;
40     side bearing of the tacking and lamninating structure, as shown in
Fig. 25; Fig. 27 is a schematic perspective view of mecha- nism provided
for effecting rotation of the vacuum  Fig. 43 is a view taken along the
lines 43-43 of Fig. sectors and of the laminating rolls;              42;
45 Fig. 28 is a schematic perspective view of the air  Figs. 44 and 45 are
plan and end views, respectively, intake forthe vacuum sectors:
of an eccentric pivot employed for the ball bearings in Fig. 25; Fig. 29 is
a schematic fragmented perspective view of the air intake from the roating
vacuum sectors;  50  Figs. 46 and 47 are plan and end views, respectively,
of the film guiding structure; Fig. 30 is a schematic fragmented
perspective view of a drive mechanism transmitting clockwise and  Fig. 48
is a plan view of an angularly adjustable counterclockwise motion tothe
laminating rolls;  shoulder that is provided at each end of each of the 55
tacking/cutting devices and lamination rolls for the Fig. 31 is a schematic
fragmented perspective View  support thereof; of mechanism for effecting
control of the film feed rolls;
Fig. 49 is a view taken along the lines 49-49 of Fig. 48; 5    9
EP 0 356 221 B1                  10 Fig. 50 is a view illustrating the
support of the tack-  Fig. 2 schematically illustrates the bending of
ing/cutting and lamination roll structures by the  boards, particularly of
thin boards, that is encountered 



angularly adjustable shoulders and the actuation of  with the arrangement
of the tacking bar 18 and lamina- the latter to effect movements of the
tacking/cutting  tion rolls 20 of the prior art laminators. As shown in
Fig. devices and the laminating rolls toward and away 5  2. the pulling
force on the film 16, as the board 22 to be from a board to be laminated;
laminated is pushed forward, causes the forward or lead- ing end of the
board to be bent upward in single side Fig. 51 illustrates electromagnetic
coupling devices  lamination. The board 22 bends since the film 16 has for
controlling the selective actuation of the tack-  been tacked on one side
only, there being no counter- ing/cutting devices and of the laminating
rolls;  10 vailing force on the other side. Single side lamination,
particularly of inner layers on thin boards, thus, is critical Fig. 52 is a
perspective view of a contacting type  and reduces laminating efficiency.
temperaturedetectorthatisemployedformeasuring     Referring to Fig. 3, the
laminator 30 of the present the surface temperature of each of the
laminating  invention comprises upper and lower suitably heated rolls;
15 lamination rolls 32 and 34 that are paired, respectively, with upper and
lower tacking/cutting devices 36 and 35 Fig. 53 is a cross sectional view
taken along the lines  in a tacking and laminating station 39. Devices 36
and 53-53 of Fig. 52;                             38 revolve eccentrically
with respecttothe lamination roll 32 or 34 that is associated therewith.
During the various Fig. 54 is a view in side elevation showing the tem- 20
steps in the lamination process, the pair of lamination perature detector
in rolling contact with a lamination  rolls and tacking/cutting devices 32,
36 and 34, 38 are roll; and
simultaneously pushed from opposite directions, that is, from upper and
lower positions, as seen in Fig. 3, against Fig. 55 is a perspective view
illustrating a cabinet in  opposing sides of a board 40 to be laminated,
and moved which the main body of the laminator is housed and  25 apart from
it. a mobile cabinet housing electronic controls for the  The laminator 30,
as shown in Fig. 3, comprises, in laminator.
addition, a main body 42, an input conveyor means 44, and an output
conveyor means 46 for the boards 40 to Fig. 1 schematically illustrates a
laminator 10  be laminated. To provide for the lamination of afilm sheet
according to the prior art. As shown, the laminator 10 30 simultaneously on
both sides of the board 40, the lami- comprises input rolls 12, a reel 14
of film 16, a tacking  nator main body 42 is arranged symmetrically with
bar 18 and lamination rolls 20. The input rolls 12 push or  respect to the
pair of lamination rolls and tacking/cutting advance a board 22 to be
laminated along a track (not  devices 32, 36 and 34, 38 and the planes
containing the shown) to bring the forward end 24 thereof into a position
input conveyor means 44 and the output conveyor means where it is in
cooperative relation with the leading end 26  35 46. of the film 16 and the
tacking bar 18. The board is   Each incoming board 40 is detected and
centered stopped at that position following which the tacking bar  by an
automatic centering device 48 which is illustrated
18ismoveddowntoexertforceuponandtherebytotack    in Fig. 4, although not
shown in Fig 3. Detailed descrip- the leading end 26 of the film 16 to the
forward end 24  tions of the automatic centering device 48 and the man- of
the board 22. After the tacking operation, the board 22  40 ner of the
operation thereof are provided hereinafter. is pushed forward by the input
rolls 12 under the lamina-  Associated with the automatic centering device
48 tion rolls 20. The lamination rolls 20 are spaced a dis-    is a front
centering and front edge adjustment device 50 tance, typically several
centimeters, forward of the  which is illustrated in Fig. 5. Device 50
includes a barrier tacking bar 18 in the path of movement of the board 22.
54 that is positioned in cooperative relation with a lower This gives rise
to a critical situation as the film 16, which  45 input roll 52 and an
upper input roll 56. As advanced into is tacked to the board for only a few
millimeters along the  the laminator 30 by the input conveyor means 44,
each length thereof, is subjected to a pulling force. It may hap-
incoming board 40 normally rests on the lower input roll pen, and there is
a natural disposition toward such hap-  52 with the front edge 41 thereof
moved into abutting pening,thatthe leading end 26 of thefilm 16will
bepulled  relation with the barrier 54. Such movement causes the from the
board 22 as indicated at 28. This necessitates 50 front edge 41 of the
board 40 to be angularly shifted to the use of heat and pressure for a
sufficient time to  squarely face the tacking and laminating station 39 if
not ensure a good bond during the tacking operation, and  already in such a
position. Upon lowering thereof into movement forward of the board 22 at a
rate sufficiently  contact with the board 40, as shown in Fig. 6, the upper
slow to preclude pulling the end of film 16 off the board  input roll 56
grips the board 40. The lower roll 52 rotates 22, thus reducing the
laminating efficiency, and resulting  55 and advances theboard 40 intothe
laminating station 39. in a corresponding reduction in the number of boards
22  As shown in Fig. 5, the lower input roll 52 is actuated that may be
laminated with a sheet of film 16 in a given  by a rack 52a that is fixed
to the shaft of an air cylinder period of time.
52b. The rack 52a is positioned in cooperative relation 6    11
EP 0 356 221 B1                  12 with a pinion 52c that is fixedly
attached to the shaft 52d  a respectively associated fixed curved film
guiding sur- of the lower input roll 54.                       face 96 and
98, which guiding surfaces are associated The travel of the cylinder, and
consequently, the  with the tacking/cutting devices 36 and 38. 



number of revolutions of the lower input roll 52 and the  As best seen in
Fig. 8, the tacking/cutting device 36 distance advanced by the board 40 are
determined by a  5  and the associated lamination roll 32 is positioned
above positive stop on the cylinder 52b. The travel of the shaft  a plane
100 in which boards 40 to be laminated are of the cylinder 52b depends upon
the position of the pos-  placed while the tacking/cutting device 38 and
lamination itive stop.                                      roll 34 are
positioned below the plane 100. The positive stop (or register) is moved by
a d.c.  In Figs. 3 and 8, the paths through which the tack- micromotor (not
shown) which may be similar to the  10 ing/cutting devices 36 and 38 move
as they are rotated motor used for the automatic centering device 48  about
the respectively associated lamination rolls 32 and described hereinafter.
The d.c. micromotor is controlled  34 are indicated bythe reference
numerals 101 and 103. directly by a Programmable Logic Control (PLC) in
In a first step in the operation of the laminator 30, accordance with an
edge value preset by the operator.  the tacking/cutting devices 36 and 38
converge simulta- The front barrier 54 which stops the board 40 with  15
neously from opposite directions toward a board 40 the forward edge 41
squarely facing the laminating sta-  placed in the plane 100 to press and
thereby tack the tion 39, that is, in parallel relation with respect to the
tack-    leading end of a respectively associated film web 84 and ing bars
of the tacking and cutting devices 36 and 38, is  86 against the forward
end thereof. In a second step, actuated by an independent air cylinder 56a
and a lever  while the devices 36 and 38 are being separated and 56b.
Specifically, one end of lever 56b is connected to 20 with the board 40
being maintained immobile, the lami- the end of the shaft of the cylinder
56a and the other end  nation rolls 32 and 34 converge simultaneously from
thereof is fixedly attached to the lower end of the barrier  opposite
directions toward the board 40 to press the 54 which, as best seen in Figs.
6 and 7, is L-shaped.  tacked leading end of an associated one of the films
84 When the laminator 30 is in operation, the output  and 86 against the
board at precisely the same position conveyor means46travelsatthe
peripheral speed of the 25 where tacking had been effected. The board 40 is
then lamination rolls 32 and 34. The speed of the input con-  advanced to
effect the lamination of the film webs to the veyor means 44 is not related
to the speed of the lami-    surface thereof by the lamination rolls 32 and
34. nating rolls 32 and 34. Actually, the input conveyor  The
tacking/cutting devices 36 and 38 include means 44 stops after the board 40
has been centered  respectively associated suitable heatedtacking bars 102
and brought forward against the barrier 54.   so and 104. The tacking bars
102 and 104, as best seen in The laminator 30 includes plate-like support
frames  Fig. 25, are mounted between respectively associated at the
opposite sides thereof, of which one only, that  pairs of flanges 150, 162
and 174, 186. bearing reference numeral 58, is shown in Fig. 3. Rotat-
Angularly positioned on a vacuum sector 107 on the ably mounted between the
support frames are two film  opposite sides of the tacking bar 102 are
vacuum shoes supply rolls or reels 60 and 62 of dry film photoresist 35
106 and 108 which have respectively associated film material, two film feed
rolls 64 and 66, two take-up rolls  web contacting surfaces 110 and 112.
Similarly angu- 68 and 70, two guide rolls 72 and 74, two stripping rolls
larly positioned on a vacuum sector 115 on the opposite 76 and 78, and two
tension rolls 50 and 82.       sides of the tacking bar 104 are vacuum
shoes 114 and Each reel 60 and 62 carries a respectively associ-  116
having similar respectively associated film web con- ated continuous film
web 84 and 86 wound around the 40 tacting surfaces. The vacuum shoes 106,
108, 114 and circumferencethereof. Thefilmwebs84and 86 are each  116 may be
connected to a common vacuum source laminated with a respectively
associated protective  such, for example, as a vacuum pump (not shown) by
material 88 and 90, which protective material may be pol-    individually
associated branch vacuum  lines (not yethylene. Each of the protective
materials 88 and 90 is    shown). A separate control valve may be provided
in stripped from the associated film web 84 and 86 by the  45 each such
line. respectively associated stripping roll 76 or 78 and is  The tacking
bars 102 and 104 are rotatable in oppo- wound up on the respectively
associated take-up roll 68  site directions around the respectively
associated lami- or 70.                                            nation
roll 32 and 34 during the operation of the laminator Associated with each
of the stripping rolls 76 and 78  30. Specifically, the tacking bar 102 is
rotatable in a coun- is a respectively associated cutting blade 92 and 94
for 50 terclockwise direction and the tacking bar 104 in a clock- effecting
longitudinal cutting of the dry film webs 84 and  wise direction viewing,
as seen in Fig. 8. 86. Means not shown in Fig. 3 may be provided for
effect-  Fig. 9 shows a board 40 to be laminated positioned ing lateral
adjustment of the cutting blades 92 and 94  under the tacking/cutting
device 36 and associated lam- with
respecttothefilmwebs84and86foraccommodat-    ination roll 32. The
tacking/cutting device 38 and asso- ing the lamination of boards 40 of
different widths.  55 ciated lamination roll 34 are not shown in Fig. 9 in
the Positioned between the support frames 58 are the  interest of brevity
of illustration inasmuch as the device lamination rolls 32 and 34 and the
respectively associ-  38 and lamination roll 34 substantially comprise a
mirror ated eccentric tacking/cutting devices 36 and 38. The  image of
device 36 and lamination roll 32. film webs 84 and 86 are drawn in sliding
relationship over 7    13               EP 0 356 221 B1                  14
Initially, the two tacking/cutting devices 36 and 38  Thus, in the
operation of the laminator 30, the con- are stationary and are held apart
from each other in the  tacting surface 102a of the tacking bar 102 and an
upper correct position to effect the desired tacking of the  forward
portion of the board 40 form a first pair of rela- 



respective leading ends of thefilm webs 84 and 86 to the  tively converging
surfaces for tacking the leading end of opposite sides of the board 40 at
the forward end thereof. 5  the film web 84 to the board with the surface
of the lam- The film web 84, as shown in Fig. 9, is drawn over the  inating
roll 32 and the upper forward portion of the board fixed curved surface 96
and is held in position by suction  40 forming a second pair of relatively
converging sur- force provided by the vacuum shoe 110, with the leading
faces. Similarly, the contacting surface 104a of the tack- end of the film
web 84 being positioned under and adja-    ing bar 104 and a lower forward
portion of the board 40 cent the tacking bar 102.                     10
form another pair of relatively converging surfaces, which In effecting the
tacking operation, as shown in Fig.    for convenience, is termed
hereinafter a third pair of rel- 10, the tacking/cutting device 36 is moved
toward the  atively converging surfaces with a fourth pair of relatively
board 40 to cause the tacking bar 102 to press the lead-  converging
surfaces being formed by the laminating rol ing end of the film web 84
firmly into contact with the  34 and the lower forward portion of the board
40. surface ofthe board 40 adjacenttheforward end thereof. 15  When the end
of the board 40 being laminated is The tacking temperature, pressure, and
time are all    detected, as by means of photocell 118 as illustrated in
adjustable. When the tacking operation has been com-  Fig. 14, the
tacking/cutting devices 36 and 38 begin pleted, the film web 84 is not
subjected to any pulling  revolving around the respectively associated
lamination force until after the lamination operation begins. The  roll 32
and 34 toward the tadking position at a speed that tacking, therefore, can
be effected at low temperature  20 is the same as that of the associated
film webs 84 and and pressure and in a minimum time. At this point, the
86. At the same time, an individually associated movable vacuum in the
vacuum shoes 106 and 114 is released  cutting blade 120 of the shears type,
as shown in Fig. 15, by the activation of two electrovalves.          is
actuated to sever the continuous length of each of the The tacking of the
film web 86 to the opposite side  film webs 84 and 86 to form film sheets
of such length of the board 40 by the tacking/cutting device 38 is 25 as to
fitor match the length of the board 40 to which the effected simultaneously
with the tacking of film web 84  film sheetsare being laminated. In
effecting such cutting, to the board 40, and in a similar manner, by
causing the  the movable cutting blade 120 cooperates with a fixed tacking
bar 104 to press the leading end of the film web  cutting blade or
counterblade 121 that is fixedly posi- 86againsttheboard 40
adjacenttheforward end thereof.    tioned adjacent the tacking bar 102. The
fixed blade 121 After the tacking operation has been completed, the  30 is
sometimes referred to hereinafter as the counterblade two eccentric tacking
devices 36 and 38 are moved  and the blade 120 as the movable blade. The
cutting apart, with the film webs 84 and 86 tacked to the board  action, as
shown in Fig. 14, starts at the positioned des- 40, as shown in Fig. 11.
ignated"STARTCUTTING"and endsatthepositiondes- In the continued sequence of
operation of the lami-    ignated "END CUTTING." The cutting blade 120 is
nator 30, as shown in Fig. 12, with the board 40 being  35 advanced at a
speed that is the same as that of the film maintained immobile, the tacking
device 36 is rotated  84 along a path that is that same as that of the
tacking counterclockwise to a waiting position indicated by ret-  bar 102
and fixed cutting blade 121. erence number 105. The tacking device 38 is
rotated  The cutting system includes a mechanism for effect- clockwise to a
similar waiting position.         ing the coupling of the movable cutting
blade and the In rotating from the tacking position to the waiting  40
counterblade for cutting operation for each of the tack- position 105 shown
for the tacking device 36, the con-  ing/cuttingdevices36and 38 andfor
effecting such oper- tacting surfaces 112 and 110 associated respectively
ation. with thevacuum shoes 108 and 106 engage the film web   The complete
cutting unit for the tacking/cutting 84 and lift it off the curved film
guiding surface 96. The  device 36, indicated by the reference numeral 122
in Fig. contacting surfaces associated with the vacuum devices 45  15,
rotates around the upper lamination roll 32 during the 116 and 114 of
tacking device 38 similarly engage the  film cutting operation, and follows
the movement of the film web 86 and lift it off its associated curved film
guiding  film 84. While the tacking/cutting device for only the tack-
surface 98. At the same time each of the lamination rolls    ing/cutting
unit 36 is described herein, it will be under- 32 and 34 is moved to close
on the board 40 at the same  stood that the cutting unit for the
tacking/cutting device lineposition or region acrossthe width of the
respectively  50 38 may be substantially identical to the cutting unit 122.
associated film web 84 and 86 where the tacking had  The fixed blade 121 is
mounted on the rotatable vac- been effected. The lamination rolls 32 and 34
press the  uum sector 107, in closecontactwith thetackingbar 102,
associatedfilmwebs84 and 86 againsttheopposite sur-  and is rotatable with
the vacuum shoe 106 through a faces of the board 40, and advance the board
40 there-  complete revolution, that is, through [err], as indicated
between. With the tension rolls 80 and 82 applying 55   by the arrow 109 in
Fig. 15. tension to the film webs 84 and 86, respectively, the lam-  The
movable blade 120 is straight and is provided inating rolls 32 and 34
startto laminate thefilmwebs 84  with a 5 mm. cog 120a at a first end.
Blade 120 is kept and 86 thereto, as illustrated in Fig. 13, at a speed,
tem-  in the rest position shown in Figs.15 and 16 byacontrast perature and
pressure that may be preset.         cylinder 120b which supports the blade
moving mecha- 8    15               EP 0 356 221 B1                  16
nism to which it is connected. When the rotating sector  ations, the film
feed rolls 64 and 66 and the tension rolls 107 has completed the tacking
operation and has been  80 and 82, shown in Fig. 3, are provided. moved to
a rest position, the movable blade 120 is moved  A detailed view of the
assembly of the mechanism 



angularly into a diagonal position by cylinder 120c so that    for
supporting the lamination rolls 32 and 34 and the tack- the cog 120a
protrudes. This diagonal position is indi- 5  ing/cutting devices 36 and 38
is shown in Fig. 25. As cated by the dotted lines in Figs.15and 16.
there shown, a shaft 124 extending from the left end of When the rotating
sector 107 receives a command  the upper lamination roll 32 is supported
for rotation in a from the PLC to rotate, to follow the film 84 and to
effect    supporting member 126. A shaft 128 that extends from the
transverse cutting thereof, the counterblade 121 is    the right end of
lamination roll 32 is supported for rotation moved against the cog 120a
with the result that the two  10 in a supporting member 130. Similarly, a
shaft 132 blades 120 and 121 are moved along together.      extending from
the left end of lower lamination roll 34 is The contrast cylinder 120b does
not have enough  supported for rotation in a supporting member 134, and
force to preclude the movement of the rotating sector  a shaft 136
extending from the right end of lamination 107, but it keeps the movable
blade 120 and the coun-    roll 34 is supported for rotation in a
supporting member terblade 121 closely coupled to each other.   is  138. As
soon as the movable blade 120 and the counter-  Supporting members 126 and
138 may be identical blade 121 are coupled, a cylinder 120d having a double
in structure. Detail views thereof are shown in Figs. 32 stem
actuateslevers 120e and 120f. The levers 120eand  and 33. Similarly,
supporting members 130 and 134 may 120f, by means of cams 120g and 120h,
push the mov-  be identical in structure with detail views thereof being
able blade 120 at both ends thereof with the result that 20  shown in Figs.
34 and 35. the film 84 is cut, the film 84 being positioned between
Fixedly attached to and supported by the supporting the movable blade 120
and the counterblade 121.   members 126 and 130 and extending therebetween
is a In order to ensure that the movable blade 120 is    film guiding
sector 140 on which the curved surface 96 always in close contact with the
counterblade 121, a  previously mentioned is formed. The axis or center or
spring 120i has been provided.                25 curvature of sector 140 is
located at 142, which as seen After the cutting of the film has been
completed, the  in Figs. 3,8-13 and 24, is offsetfrom the center of
rotation rotating sector 107 and the coupled movable blade 120  143 of the
lamination roll 32. A similar film guiding sector and counterblade 121
stop. The contrast cylinder 120b  144 is fixedly attached to and extends
between the sup- is actuated in the same direction as the previous rotation
porting members 132 and 138, the axis or center of cur- so that the
coupling cog 120a of the movable blade 120  30 vature of sector 144 being
located at 146, as seen in Fig. is released from the counterblade 121, as
shown in Fig.  3. The previously mentioned curved surface 98 is formed 21.
The two cylinders 120c and 120d are then reset and  on sector 144. the
movable blade 120 is returned to the rest position  The structures of the
film guiding sectors 140 and thereof together with the attached coupling
cog 120a. At  144 may be identical, such structure being illustrated in
this time, the contrast cylinder 120b is reset and the mov- 35 Figs. 46 and
47 able mechanism 122 together with the movable blade   Tacking bars 102
and 104 are supported for rotation 120 is returned to the rest position, as
shown in Fig. 22.    in respective paths 101 and 103 that are in eccentric
rela- The severing of the film webs 84 and 86 is made in  tion with respect
to the individually associated lamination 0.3 of a second.
Thecuttingoperation iscompletedwhen  rolls 32 and 34 Specifically, as shown
in Fig. 25, the left thetacking/cutting devices36 and 38 have been revolved
40 end of the upper tacking bar 102 is fixedly attached by a approximately
half the distance between the waiting  tab 148 to a flange 150, the tab 148
being integral with position 105 and the tacking position. After being sev-
the flange 150 as seen in Figs. 36 and 37. Flange 150 is ered, the trailing
end of each film sheet is held away from  arranged for rotation around a
peripheral surface 152 of the board 40 being laminated by the associated
vacuum  supporting member 126. Supporting flange 150 for such shoe 108 and
1 16, thereby avoiding anytendencyforthe  45 rotation is a roller bearing
156that is positioned between film sheet to wrinkle while the lamination
thereof contin-    the inner surface 158 thereof and the surface 152 and
ues.                                              held in that position by
a bearing retaining flange 154. As soon as the lamination is completed, as
shown  Figs. 38 and 39 illustrate the flange 154 in detail. in Fig. 24, the
lamination rolls 32 and 34 are set apart  Similarly, the right end of
tacking bar 102 is fixedly with the two eccentric tacking/cutting devices
36 and 38  so attached by a tab 160 to a flange 162, the tab 160 being
being simultaneously revolved to the tacking positions  integral with the
flange 162. Supporting flange 162 for thereof just in time to be in the
correct positions to tack  rotation about a peripheral surface 164 of
supporting the then leading end of the associated film web 84 or 86  member
130 is a roller bearing 166. Roller bearing 166 to the opposite sides of
the new board 40 that has arrived  is positioned between the surface 164
and the inner sur- on the scene to be laminated.                 55 face
168 of flange 162 and is held therebetween by bear- In order to assist in
the unwinding of the film webs  ing retaining flange 170. Detail views of
the bearing 84 and 86 from the reels 60 and 62 and to keep the cor-
retaining flange 170 are shown in Figs. 40 and 41. rest film tension during
the tacking and laminating oper-  The left end of the lower tacking bar 104
is fixedly attached byatab 172toaflange 174. Tab 172 is integral 9    17
EP 0 356 221 B1                  18 with the flange 174, as shown in Figs.
36 and 37. Flange  ination of the respective film web 84 and 86 to the
board 174 is supported for rotation aboutthe peripheral surface  40 is
enabled. 176 of supporting member 134, a roller bearing 178
Electromagnetic coupling devices 248 and 250, as 



being positioned between the surface 176 and an inner  shown in Figs. 50
and 51, are provided for controlling the surface 180 of flange 174 and held
therein by a bearing  5  selective actuation of the tacking/cutting devices
36 and retaining flange 182. A detail of flange 182 is shown in
38forrotation. Twocouplingdevices(notshown) arepro- Figs. 38 and 39.
vided to stop the laminating rolls 32 and 34 when they The right end of the
tacking bar 104 is fixedly  are closed and the eccentric sectors are
rotating to the attached by a tab 184 to a flange 186, the tab 184 being
restposition. Coupling devices252 and 254 are provided integral with the
flange 186. Flange 186 is supported for l0 to start and stop the film feed
rolls 64 and 66. rotation about the peripheral surface 188 of supporting
Electromagnetic coupling devices 219 and 221, as member 138. A roller
bearing 190 is positioned between  shown in Fig. 31, are provided for
controlling thefilm feed the surface 188 of member 138 and in inner surface
192  rolls 64 and 66. Also provided are notched wheels 234 of flange 186
and is held therein by a bearing retaining  and 236 which rotate with the
film feed rolls 64 and 66. flange 194. Detailed views of flange 194 are
shown in  15 respectively. Proximity switches 238 and 240 individually
Figs. 42 and 43.                                  associated, respectively,
with the notched wheels 223 Two cylinders 191 and 193 (one at the left and
one  and 225 are provided for sounding an alarm system (not at the right of
the machine, as schematically illustrated  shown) to signal the end of the
film and any missed cut. in Fig. 26) are provided for moving parallel lever
systems  Heating of the lamination rolls is effected, in accord- 195 and
197. The lever systems 195 and 197 are  20 ance with the invention, by
infra red lamps that are exter- mechanically coupled by means of a shaft
199 so that  nally positioned with respect to the laminating rolls 32
operation of the cylinders 191 and 193 effect the same  and 34. Thus, as
shown in Figs. 8-13, an infra red lamp movement on the left and right sides
of the laminating  256, that is suitably supported by brackets 258 and 260
machine.                                          attached to the inner
wall of the film guiding sector 140 The lever systems 195 and 197 rock,
that is, drive 25 is provided for heating the lamination roll 32. A
similarly into and out of the plane of the paper, as seen in Fig. 26,
positioned and mounted infra red lamp is provided for the respective pairs
of shoulders 196,198 and 212, 214.  heating the lamination roll 34.
Preferably, the infra red The pairs of shoulders 196,198 and 212,214 are
pivoted  lamps employed are of the so-called short wave type. In for such
rotation on centers of rotation indicated at 196a  one embodiment of the
invention the infra red lamps and 212a, respectively, with the shoulders
196, 198  so each have an output of 4200 watts. being arranged to support
the upper lamination roll 32  For controlling the temperature of each of
the lami- and the shoulders 212 and 214 arranged to support the  nating
rolls 32 and 34, there is provided a separate suit- lower lamination roll
34, as shown in Fig. 27. One central  ably mounted temperature detector for
each said roll, bearing 201 and three peripheric bearings 203, 205 and
which detector is characterized by the capacity thereof 207 are provided
for the eccentric rotation of the vacuum  35 to measure the the temperature
at the peripheral surface sector 107, the peripheric bearing 207 being
provided  of a laminating roll without the introduction of friction and
with an eccentric adjustment. The vacuum rotating sec-  consequent damage
thereto and independently of the tor 107 carriesthetacking bar 102and
counterblade 121.  heat color of the roll surface. Specifically, a
temperature The two upper shoulders 196 and 198 are laterally  detector 262
provided in association with lamination roll separated with respect to the
lower shoulders 212 and  40 32 comprises a contacting, or more
specifically, a rolling 214, as shown in Figs. 25, 26 and 27, so that the
lami-    type iron-constantan thermocouple 273. Thermocouple nation rolls
32 and 34 can be pressed one against the  273 is disposed with the hot
junction 264 thereof in a hol- other.
low sleeve 266 at a position that is coincident with the In the operation
of the laminator 30, upon initial  axis of rotation thereof. movement of
the tacking/cutting devices 36 and 38  45  More specifically, the
temperature detector 262 toward the plane 100 the respectively associated
tacking  comprises an elongated bifurcated support 268 of ther- bar 102 and
104 is positioned to tack the leading end of  moplastic polyester,
reinforcedwith glassfiberwhich car- an associated film web 84 and 86
against the opposite    ries a tubular steel pin 270 between the branches
thereof sides of a board 40. Upon movement of the tacking/cut-  with the
Iron-constanton thermocouple 273 positioned in ting devices36and 38
awayform the plane 100, the tack- 50 the pin 270. One end of steel pin 270
is wrapped around ing/cutting  devices  36  and  38  are  rotated   the
side of the support 268, as shown, being lodged and counterclockwise and
clockwise, respectively, to waiting  retained in a groove 271. The
thermocouple 273 extends positions as illustrated at 105 in Figs. 12, 13,
and 14.    into the interior of the steel pin 270 through the other end
Subsequent movements of the tacking/cutting devices    thereof. The roller
bearing 266, which preferably is made 36 and 38 toward the plane 100 thus
allow the respec- 55 of a material having high thermal conductivity such as
tively associated laminating roll 32 and 34 to make con-  copper, with a
thin lining or bushing 272 made of ther- tact with the film web on the
precise line at which it had  moplastic polyester reinforced with
glassfiber, rotateson been tacked to a board 40, following which contact
lam-  the steel pin 270. 10    19               EP 0 356 221 B1
20 The copper bearing 266 is positioned in rolling con-  decrease in the
energization of the motor 274 for rotation tact with the peripheral surface
of the laminating roll 32.  and consequent slowing down thereof. As a
result, the bearing 266 assumes the peripheric  With continued advance of
the two parallel edges at speed and temperature of the lamination roll 32.
low speed, panel 40 moves into the sensing path of "stop 



With this arrangement, the hot junction of the ther- 5  photocells" 302 and
304, which are carried 1 mm. over mocouple 273 assumes substantially the
same temper-    the edge of 286 and 288 and also are connected to the ature
as that of the lamination roll 32. The difference in    servocontrol 276.
When the panel 40 is sensed by both temperature, if any, is negligible due
to the high thermal    the photocells 302 and 304, the energization of the
motor conductivity of the copper in the bearing 266 and the thin-  274 is
discontinued and the motor 274 stops immediately ness of both the bushing
272 and the wall of the tubular 10 with the panel 40 properly centered.
After a delay of a pin 270.                                         few
seconds, the motor 274 is energized for rotation in Asa result,
thetemperature detector262 detects the  the opposite direction and opens
the parallel edges 286 contact temperature of the surface of the rotating
lami-    and 288. nation roll 32 in a substantially friction free manner
inde-  It is noted that the centering device 48 is character- pendently of
the heat color of the surface.   15 ized by a precision of operation that
enables boards or Wearing of the temperature detector 262 is very low,
panels having a thickness as small as 0.002 inches (0.05 being of the order
of 0.03 millimeters per 1000 hours at  mm.) to be centered without causing
any damage 3 mts./min. due to the high lubricating properties of the
thereto thermoplastic polyester reinforced with glass fiber. It is  In
accordance with the invention the main body 42 noted that this material is
available commercially from  20 of the laminator 30 may be completely
enclosed in a cab- 'Schuely" (Nederlan) under the trademark "ARNITE."  inet
306, as illustrated in Fig. 55, and include in associ- In accordance with
the invention, a microprocessor  ation therewith the aforementioned mobile
cabinet 282 is provided in cooperation with the temperature detector    in
which electronic controls for the laminator 30 may be 262 for effecting
automatic adjustment in the heating  housed. The mobile cabinet 282
includes the PLC unit level of the infrared lampsand thereby of
thetemperature  25 280 previously mentioned, which unit may comprise a
ofthe lamination rolls 32 and 34depending upon the lam-  LANDIS and GYR
with serial line RS232. The mobile ination speed, the thickness of the
boards or panels to  cabinet 282 may also contain a microprocessor with be
laminated, and the pressure of the lamination rolls in    intelligent
peripherals such as the previously mentioned order to maintain constant the
exit temperature of the  temperature controller, motor controls, etc., and
further laminated boards or panels.                   30   includes a video
display unit to interface the operator for The automate centering device 48
to which refer-    diagnostic purposes and control of process parameters.
ence has been made hereinbefore and which is shown   The electronic
controls provided in the mobile cabi- in Fig. 4 is driven by a direct
current low inertia reversible  net 282 enable a high degree of flexibility
in operation. motor 274 and is controlled by a servocontrol 276 which,
Thus, the system is adaptable to automatic, manual, and in turn, is
controlled by a Programmable Logic Controller 35 single stroke operation.
An alarm system signals any (PLC) 280 that is housed in a mobile electronic
control  missed cut, the end of film, missed lamination, and/or cabinet
282, as shown in Fig. 55. The motor 274 drives  output conveyor busy.
Additionally, an alarm is given and a screw 284 for adjusting the lateral
positions of spaced  diagnostic analysis provided for any fault in
operation. parallel edges 286 and 288 between which each panel  Input and
output roller tables for conveying the 40 is advanced by the input conveyor
means 44 of the  40 boards to be laminated are provided with adjustable
laminator 30.                                     height, independent motor
and synchronized speed. The A panel 40, advanced by the input conveyor 44,
input table is fitted with a centering device and gripping intercepts the
light beam of a mirror photocell. This pho-  system, as described, for
feeding the boards to the lam- tocell further includes one infrared beam
emitter 294,    ination rolls. The output table carries temperature sen-
one receiver 296 and vertically spaced parallel elongate 45 sors to measure
the temperature of the boards and mirrors 290,292. A modulated infrared
beam emitted by  photocells to detect jamming of the boards. 294 reaches
the receiver 296 by a series of reflections  The invention enables the
achievement of a highly on the mirrors, thus forming a net of beam
segments.  efficient lamination operation, with tacking and cutting When
the panel 40 intercepts one of these beam seg-  being in no way critical.
ments, the receiver 296 signals to the servocontrol 276  50 that a panel is
under the mirrors. The motor 274 is ener-  Claims gized and rotates in the
direction that closes the parallel edges to center the panel.
1. A process for laminating a film of material (84) to a When the two
parallel edges 286 and 288 close     board (40) having a face, a forward
end (41) and a toward the center, the photocells 298 and 300, one of 55
rearward end, comprising the sequential steps of: which is located 1 cm.
over the edge 286 and the other 1 cm. overthe edge 288 and both of which
are connected   a) gripping the board and advancing it in a pre- to the
servocontrol 276, detect the panel. Sensing of the  determined plane (100)
to position a face por- panel 40 by both photocells 298 and 300 results in
a     tion of a forward end thereof in cooperative    19               EP 0
356 221 B1                  20 The copper bearing 266 is positioned in
rolling con-  decrease inthe energization of the motor 274for rotation tact
with the peripheral suiface of the laminating roll 32.  and consequent
slowing down thereof. As a result, the bearing 266 assumes the peripheric
With continued advance of the two parallel edges at speed and temperature
of the lamination roll 32.  low speed, panel 40 moves into the sensing path
of "stop With this arrangement, the hot junction of the ther- 5
photocells" 302 and 304, which are carried 1 mm. over 



mocouple 273 assumes substantially the same temper-    the edge of 286 and
288 and also are connected to the ature as that of the lamination roll 32.
The difference in    servocontrol 276. When the panel 40 is sensed by both
temperature, if any, is negligible due to the high thermal    the
photocells 302 and 304, the energization of the motor conductivity of the
copper in the bearing 266 and the thin-  274 is discontinued and the motor
274 stops immediately ness of both the bushing 272 and the wall of the
tubular 10 with the panel 40 properly centered. After a delay of a pin 270.
few seconds, the motor 274 is energized for rotation in As a result,
thetemperaturedetector262detectsthe  the opposite direction and opens the
parallel edges 286 contact temperature of the surface of the rotating lami-
and 288. nation roll 32 in a substantially friction free manner inde-  It
is noted that the centering device 48 is character- pendently of the heat
color of the surface.   15 ized by a precision of operation that enables
boards or Wearing of the temperature detector 262 is very low,  panels
having a thickness as small as 0.002 inches (0.05 being of the order of
0.03 millimeters per 1000 hours at  mm.) to be centered without causing any
damage 3 mts./min. due to the high lubricating properties of the  thereto
thermoplastic polyester reinforced with glass fiber. it is  In accordance
with the invention the main body 42 noted that this material is available
commercially from  20 of the laminator 30 may be completely enclosed in a
cab- "Schuely" (Nederlan) under the trademark "ARNITE."  inet 306, as
illustrated in Fig. 55, and include in associ- In accordance with the
invention, a microprocessor  ation therewith the aforementioned mobile
cabinet 282 is provided in cooperation with the temperature detector  in
which electronic controls for the laminator 30 may be 262 for effecting
automatic adjustment in the heating  housed. The mobile cabinet 282
includes the PLC unit levelof the infrared lamps and thereby
ofthetemperature 25  280 previously mentioned, which unit may comprise a
ofthe lamination rolls 32 and34depending upon the lam-  LANDIS and GYR with
serial line RS232. The mobile ination speed, the thickness of the boards or
panels to  cabinet 282 may also contain a microprocessor with be laminated,
and the pressure of the lamination rolls in    intelligent peripherals such
as the previously mentioned order to maintain constant the exit temperature
of the  temperature controller, motor controls, etc., and further laminated
boards or panels.                   30  includes a video display unit to
interface the operator for The automatic centering device 48 to which
refer-    diagnostic purposes and control of process parameters. ence has
been made hereinbefore and which is shown   The electronic controls
provided in the mobile cabi- in Fig. 4 is driven by a direct current low
inertia reversible  net 282 enable a high degree of flexibility in
operation. motor 274 and is controlled by aservocontrol 276 which,  Thus,
the system is adaptable to automatic, manual, and in turn, is controlled by
a Programmable Logic Controller 35 single stroke operation. An alarm system
signals any (PLC) 280 that is housed in a mobile electronic control  missed
cut, the end of film, missed lamination, and/or cabinet 282, as shown in
Fig. 55. The motor 274 drives  output conveyor busy. Additionally, an alarm
is given and a screw 284 for adjusting the lateral positions of spaced
diagnostic analysis provided for any fault in operation. parallel edges 286
and 288 between which each panel  Input and output roller tables for
conveying the 40 is advanced by the input conveyor means 44 of the  40
boards to be laminated are provided with adjustable laminator 30.
height, independent motorand synchronized speed. The A panel 40, advanced
by the input conveyor 44,    input table is fited with a centering device
and gripping intercepts the light beam of a mirror photocell. This pho-
system, as described, for feeding the boards to the lam- tocell further
includes one infrared beam emitter 294,    ination rolls. The output table
carries temperature sen- one receiver 296 and vertically spaced parallel
elongate  45 sors to measure the temperature of the boards and mirrors
290,292. A modulated infrared beam emitted by  photocells to detect jamming
of the boards. 294 reaches the receiver 296 by a series of reflections  The
invention enables the achievement of a highly on the mirrors, thus forming
a net of beam segments.  efficient lamination operation, with tacking and
cutting When the panel 40 intercepts one of these beam seg-  being in no
way critical. ments, the receiver 296 signals to the servocontrol 276  50
that a panel is under the mirrors. The motor 274 is ener-  Claims gized and
rotates in the direction that closes the parallel edges to center the
panel.                        1. A process for laminating a film of
material (84) to a When the two parallel edges 286 and 288 close     board
(40) having a face, a forward end (41) and a toward the center, the
photocells 298 and 300, one of 55  rearward end, comprising the sequential
steps of: which is located 1 cm. over the edge 286 and the other 1 cm.
overthe edge 288 and both of which are connected   a) gripping the board
and advancing it in a pre- to the servocontrol 276, detect the panel.
Sensing of the  determined plane (100) to position a face por- panel 40 by
both photocells 298 and 300 results in a     tion of a forward end thereof
in cooperative    21               EP 0 356 221 B1                   22
relationwith atacking surface (102a) anda lam-  5. A process according to
any preceding claim includ- inating surface (32) which are movable alter-
ing the further steps of: nately towards and away from said face portion;
b) supplying a length of said film (84) with a lead-  (9 supplying a
continuous length of curable dry ing end thereof adjacent said tacking
surface  5   film (84) of polymeric material to the upstream (102a);
side of said tacking and laminating surfaces 



c) initiating movement of said tacking surface in  (102a, 32) without
contact with the face of the a path substantially perpendicular to said
pre-    board (41); determinedplanetopresstheleading end ofthe         (g)
advancing the film with respect to said lam- film into pressure contact
with the forward face  10  inating surface (32) in response to the move-
portion of the board to tack the leading end of    ment of the board; and
the film thereto;                                  (h) cutting the film to
proper length fitted to the d) while maintaining the board immobile,
initiat-  face of the board without interrupting the action ing movement of
said tacking surface (102a) to     of pressing the film to the face of the
board. separate it from the forward face portion of the  15 board and
initiating movement of the laminating  6. A process according to claim 5
wherein the curable surface (32) into pressure contact with substan-  dry
film (84) of polymeric material is photosensitive. tially the same forward
face position of the board to which the leading end of the film has been
7. A process according to claim 5 or claim 6 wherein tacked; and
20    the cutting of the film is effected by a cutter (120, e) advancing
the board relative to the laminating  121) of the shears type. surface,
with pressure contact maintained ther- ebetween, to press the film along
its length to  8. A process according to any preceding claim wherein the
face of the board, characterised in that the  said laminating surface is
the surface of a laminating length of film (84) is supplied along
acurvedfilm  25    roll having said axis (143) as its axis of rotation.
guiding surface (96) having a centre of curva- ture (142) that is offset,
in a direction away from  9. A process according to any preceding claim
wherein said plane, with respect to an axis (143) which  two said films
(84,86) are laminated simultaneously is  movable  substantially
perpendicularly     onto respective first and second opposite faces of
towards and away from the predetermined  30    the board (40); plane, and
in that in step (d) the tacking surface  wherein in step (a) a first face
portion of the forward (102a) is rotated eccentrically about said axis  end
(41) of the board on one side thereof is posi- (143) to a waiting position,
at the same time as  tioned in cooperative relation with a first said
tacking movement of the laminating surface (32) into   surface (102a) and a
first said laminating surface pressure contact with the board is initiated.
35    (32) and a second face portion of said forward end on the opposite
side thereof is positioned in cooper- 2. A process according to claim 1 in
which the board   ative relation with a second said tacking surface (40) is
aligned with the forward end (41) adjusted to  (104a) and a second said
laminating surface (34); face squarely with respect to said tacking and
lami-  wherein in step (b) a first said film (84) is supplied nating
surfaces (102a, 32) priortostep (a), the align- 40  along said film guiding
surface (140) for lamination ment and adjustment being retained by the
gripping  to said first face portion and a second said film (86) of a
support member (52, 56) in step (a).          is supplied along a second
said movable curved film guiding surface (98) whose centre of curvature
(146) 3. A process according to claim 2 in which the board  is offset, in a
direction away from said plane, with hasside edgesandthealignmentthereof is
effected  45  respect to an axis which is movable substantially by
conveying the board along a path, sensing by    perpendicularly towards and
away from said prede- noncontacting means (290, 292, 294, 296) the side
termined plane; edges of the boards, and laterally shifting the boards
wherein in step (c) said tacking surfaces (102a, as required to bring them
into alignment.          104a) are moved towards one another in directions
50     substantially perpendicular to said plane to tack 4. A process
according to claim 2 or claim 3 in which  respective leading ends of said
films (84,86) to said the adjustment of the board causing the forward end
first and second face portions; (41) thereof to face squarely with respect
to said  wherein in step (d) said tacking surfaces (1 02a, tacking and
laminating surfaces (102a, 32) is      104a) are separated from the
respective forward effected by conveying the board along a path into  55
face portions of the board and rotated in opposite contact with a barrier
(54) that is disposed in parallel  directions about the respective movable
axes to relation to said tacking and laminating surfaces.  respective
waiting positions and at the same time the first and second laminating
surfaces (32,34) are moved from opposite sides of the board into pres- 12
23               EP0356221 B1                     24 sure contactwith
respective tacked forward face por-  forward end surface thereof is
substantially coinci- tions of the board;
dent with said predetermined position, and and wherein in step (e) the
board passes between       means for positioning a leading end of said said
laminating surfaces (32,34) with pressure con-  film of material (84) in
cooperative relation with said tact to press said films (84,86)
simultaneously along  5  tacking bar (102), their length to opposite faces
of the board.           whereby upon movement of said tacking bar 



toward said predetermined position in said plane the 10. A process
according to any preceding claim wherein  leading end of said film sheet is
pressed and thereby steps (a) to (e) are repeated to laminate a film or
tacked to said forward surface portion of said board, films of material
(84, 86) onto one or both sides of 10    and each of a succession of said
boards,                   whereby upon subsequent movement of said
lamination roll (32) toward said predetermined posi- 11. Apparatus for
laminating a film of material (84) to a  tion and upon subsequent further
advancement by board (40), comprising a lamination roll (32), sup-  said
conveyor of said board coincident with said porting members (126, 130)
arranged to support 15    plane said film material is pressed tothe said
surface said lamination roll for rotation about a first axis  of said board
from the forward to the rearward end (143), a tacking bar (102) and means
for moving the  thereof. tacking bar and the laminating roll successively
into and out of a predetermined position in a fixed plane  15. Laminating
apparatus according to claim 14, further (100) to tack and laminate the
film to the board,    20    including: characterised in that the supporting
mem-         means operative, upon movement of said bers (126, 130) have
peripheral substantially circu-  tacking bar (102) from said predetermined
position lar surfaces (152, 164) positioned about a second  on said plane
(100), to rotate said tacking bar axis (142), said first and second axes
being posi-  through a path to a waiting position, the initial direc-
tioned in spaced and substantially parallel relation 25  tion of such
rotation being forward of the forward end with one another and with said
plane (100) with the  (41) of said board and the extent of rotation to the
first axis (143) closer to the plane than the second  waiting position
being substantially less than a com- axis (142), in that the tacking bar
(102) is supported  plete revolution; by flanges (150, 162) for rotation
about said second   means for supplying a continuous web of said axis, said
flanges being positioned for rotation about so    film material (84) along
a predetermined path that is said peripheral surfaces (152, 164) and in
that   in intersecting relation with the path through which
meansareprovidedformoving saidflangesand said     said tacking bar is
rotated to said waiting position; support members together towards and away
form         acounterblade (121) positioned contiguously said predetermined
position, in concert with rotation  to said tacking bar and movable
therewith; of the tacking bar about said second axis.  35         a movable
cutting blade (120) of the shears type; 12. Laminating apparatus according
to claim 11 wherein     means for moving said movable cutting blade said
flanges (150, 162) include peripheral surfaces  into operative relation
with said counterblade and (158,168) centred substantially around said
second  with said film web while said tacking bar is in said axis, and
40     waiting position, and wherein means for moving the flanges and
means (122) for actuating said movable cut- support members comprises
shoulders (196, 198)    ting blade across said film web while said film web
in which said peripheral surfaces of said flanges are  is being supplied
through said predetermined path supported for rotation, said shoulders
being pivoted  for pressing on the surface of said board by said lam- for
rotation on a third axis (1 96a) that is positioned  45    ination roll for
cutting thefilm sheet into a length such on the same side of said plane
(100) as said first and  that the trailing end of the film sheet matches a
pre- second axes (143, 142) and is parallel to said first  determined
position at a rearward end portion of and second axes.
said board, whereby said film sheet is pressed by said 13. Lamination
apparatus according to claim 12 further 50    lamination roll on the
surface of the board without including cylinder means (191, 193) attached
to and  interruption in such pressing operation due to cutting operative to
rock said shoulders (196, 198) about  of such film sheet length from said
film web. said third axis (196a) thereby to move said flanges towards and
away from said plane (100).       16. Laminating apparatus according to
claim 15, further 55    including: 14. Laminating apparatus according to
any one of           vacuum means (106, 107, 108) for guiding claims 11 to
13 further including:               the trailing end of the cut film sheet
to prevent wrin- a conveyor for advancing a board (40) coin-  king thereof
as it is being pressed on the surface of cident with said plane (100) to a
position wherein a  said board (40) by said lamination roll (32).    25
EP 0 356 221 B1                     26 17. Laminating apparatus according
to claim  16,   22. Laminating apparatus according to claim  21, wherein
said means (122) for moving the cutting    wherein said support member
(268)is made of ther- blade (120) into operative relation with said
counter-  moplastic polyester reinforced with glass fiber and blade (121)
includes double acting piston cylinder  said hollow pin (270) is made of
steel. (120b).                                     5 23. Laminating
apparatus according to any one of 18. Laminating apparatus according to any
one of       claims 18to 22, wherein said hollow sleeve bearing 



claims 11 to 17 further including:                 (266) is made of a
material having high thermal con- an elongated sector (140) carried by said
ductivity. shoulders, said sector having an inner wall with a  10 centre of
curvature that is coincident with said sec-  24. Laminating apparatus
according to any one of ond aids (142), and
claims 11 to 22 further including an automatic cen- an infrared lamp (256)
mounted on said inner  tring device (48) for centring a board (40) with
par- wall of the sector (140) for heating said lamination  allel side edges
being conveyed into the apparatus, roll (32).
15    said centring device comprising: means providing adjustable spaced
parallel 19. Laminating apparatus according to claim 18, further  edges
(286,288) between which said board is con- including:
veyed with the side edges thereof substantially par- a temperature detector
(262) for measuring   allel to said adjustable spaced parallel edges, the
temperature of said lamination roll, said temper- 20  a reversible motor
(274) and a screw (284) ature detector including a hollow sleeve roller
bear-  connected between said adjustable spaced parallel ing (266) disposed
in rolling contact with the surface  edges for effecting lateral
displacement thereof, of said lamination roll (32) and a thermocouple (273)
a pair of vertically spaced elongated parallel having the hot junction
(264) thereof positioned   mirrors (290, 292) between which said board is
approximately coincidental with the centre of rota- 25  moved as said board
is conveyed into the machine, tion of said hollow sleeve roller bearing,
and     said mirrors having adjacent first ends and adjacent means
controlled by said temperature detec-  second ends and being positioned
substantially per- tor for controlling the intensity of energization of
said  pendicularly with respect to said adjustable spaced infrared lamp.
parallel edges, 30          modulated infrared beam emitting means 20.
Laminating apparatus according to claim  19,      (294) positioned adjacent
said first ends of said mir- wherein said thermocouple (273) is of the
iron-con-  rors, stantan type.
infrared beam receiving means (296) posi- tioned adjacent said second ends
of said mirrors and 21. Laminating apparatus according to claim 19or claim
35  operative to respond to infrared reflections therebe- 20 wherein the
temperature detector (262) com-     tween thereby to provide a signal to
said reversible prises:                                            motor
(274) that said board is between said mirrors an elongated bifurcated
support member       for effecting energization thereof in the direction to
(268) having first and second sides with the       close said parallel
edges to centre said board, branches thereof having forward edge portions;
40     a slowing down photocell (298, 300) posi- a hollow pin (270)
extending between and     tioned above each of said adjustable spaced
parallel supported by the said forward edge portions of said  edges, each
of said slowing down photocells being branches of said support member, said
hollow pin   arranged to respond to the presence of said board having a
first end wrapped around said first side of  to provide a signal for
effecting a decrease in the said support member and retained in a groove
(271) 45  energization of said reversible motor, therein and having a
second end terminating at said      a stop photocell (302, 304) positioned
above second side of said support member, the hollow     each of said
adjustable spaced parallel edges and sleeve bearing (266) being positioned
for rotation on  arranged to respond to the presence of said board said
hollow pin between the branches of said sup-  to provide a signal for
effecting a discontinuance of port member, and
60    the energization of said reversible motor, and abushing (272)forsaid
hollowsleevebearing          a servocontrol (276) to which said signais
comprising a thin layer of thermoplastic polyester  from said infrared beam
receiving means, slowing reinforced with glass fiber, the thermocouple
(273)  down photocells, and stop photocells are applied for extending onto
said second end of said hollow pin  controlling the operation of said
reversible motor to with the hot junction (264) thereof substantially coin-
55  close said adjustable spaced parallel edges to cen- cidental with the
centre of rotation of said hollow  tre said board, the signals from said
slowing down sleeve bearing.                                    photocells
being operative to effect a slowing down action on said reversible motor,
and the signals from said stop photocells being operative to effect stop-
14    27               EP0356221 B1                     28 ping of said
reversible motor,                       e) Vorbewegens der Platte bezaglich
der Lam- whereby precise centring of said board is      inieroberflache,
wobei    DruckkDontakt effected with the side edges thereof parallel to
said  dazwischen aufrechterhalten wird, um den Film adjustable spaced
parallel edges.                    entlang seiner Lage an die Fltche der
Platte zu 5         pressen, dadurch gekennzelchnet, daB die 25. Laminating
apparatus according to any one of         Lange des Filmes (84) entlang
einer gekrflm- claims 11 to 24, including a main body (42) with a   mten
FilmfOhrungsoberflache (96) zugefohrt 



pair of support frames (58) between which are        wird, die ein
Krmmungszentrum (142) hat, das located a tackng and laminating station
(39), an     in einer Richtung von der Ebene weg, bezfglich input conveyor
(44) for conveying aboard (40) in said  10  einer Achse (143) versetzt ist,
die im wesentii- plane (100) to said predetermined position, an out-  chen
senkrecht gegen eine vorbestimmte put conveyor (46) to convey the laminated
board      Ebene und von dieser wegbewegbar ist, und away from said
predetermined position and means      daB bei Schritt (d) die
Anheftoberflache (102a) (50) for holding the board immobile from completion
exzentrisch um die Achse (143) in sine Wart- of the tacking operation until
the beginning of the  15  eposition zur selben Zeit gedreht wird, wenn die
pressure rolling operation, to ensure that the pres-  Bewegung der
Laminieroberflache (32) in sure rolling operation begins at substantially
the   DruckkDntakt mit der Platte eingeleitet wird. same position at the
forward end (41) of the board at which the end of the film has been tacked
thereto  2. Verfahren nach Anspruch 1 , wobei die Platte (40) mit 20
dem vorderen Ends (41) ausgerichtet wird, die aus- 26. Laminating apparatus
according to claim 25 coin-  gerichtet ist, direkt in Bezug auf die Anheft-
und prising two similar tacking and laminating devices,
Laminieroberflachen (102a. 32) vor dem Schritt (a) positioned respectively
above and below said plane  gegenOber zu liegen, wobei die Ausrichtung und
in a mirror image formation, to laminate two said  Einstellung durch das
Greifen eines St~tzteils (52, films of material (84, 86) simultaneously
onto oppo- 25  56) in Schritt (a) zurackgehalten werden. site sides of the
board (40). 3. Verfahren nach Anspruch 2, wobei die Platte PatentansprOche
Seitenkanten hat und ihre Ausrichtung durch Fordern der Platte entiang
sines Weges, Abtasten 1. Verfahren zum Lamninieren eines Materialfilms (84)
3o  der Seitenkanten  der Platen  durch  nicht auf eine Platte (40), die
eine Flache, ein vorderes  berohrende Mittel (290, 292, 294, 296) und
seitli- Ende (41) und ein rdckwArtiges Ende hat, mit den  dhes Verschieben
der Platten durchgefahrt wird, wie aufeinanderfolgenden Schritten des:
es erforderlich ist, um sie in Ausrichtung zu bringen. a) Greifens der
Platte und ihres Vorbewegens 36 4. Verfahren nach Anspruch 2 oder Anspruch
3, wobei in eine vorbestimmte Ebene (100), um einen    die Einstellung der
Platte, welche ihr Vorderende Flachenteil eines ihres Vorderendes in einer
(41) veranlalt, direkt bezaglich der Anheft- und zusammenwirkenden
Beziehung mit einer         Laminieroberflachen (102a, 32) gegenfber zu
lie- Anheftoberflache (1 02a) und einer Laminierob-  gen, durch Fordern der
Platte entlang eines Weges erflache (32) zu posffionleren, die abwechselnd
40    in Kontakt mit einer Sperre (54) durchgefahrt wird, zu diesem
Fltchenteil hin und von ihm wegbe-  die in paralleler Beziehung zu den
Anheft- und Lam- wegbar sind;
inisroberflachen angeordnet ist. b) Zufahrens einer Lange des Filmes (84),
wobei eines seiner Vorderenden an die      5  Verfahren nach einem
vorhergehenden Anspruch Anheftoberflache (1 02a) angrenzt;     46     mit
den weiteren Schriften: c) Einleitens der Bewegung der Anheftober- flache
in einem Weg, der im wesentilichen senk-  (f) ZufOhren einer fortlaufenden
Lange eines recht zu der vorbestimmten Ebene ist, um des      aushArtbaren,
trockenen Filmes (84) aus Vorderende des Filmes in Preekontakt mit dem
polymerem Material zu der abstromigen Seite vorderen Flachenteil der Platte
zu pressen, um  so  der Anheft- und Laminieroberflachen (1 02a, 32) das
Vorderende des Filmes daran anzuheften;       ohne Kontakt mit der Flache
der Platte (41); d) Einleistens, wahrend die Platte immobil       (g)
Vorbewegen des Filmes bezaglich der Lam- gehalten wird, der Bewegung der
Anheftober-      inieroberflache (32) in Abhangigkeit von der flache
(102a), um sie von dem vorderen            Bewegung der Platte; und
Flachenteil der Platte zu trennen, und Einleitens 5s  (h) Schneiden des
Filmes in geeignete Lange, der Bewegung der Laminisroberflache (32) in
die zu der Flache der Plate palt. ohne die Drucklontakt mit im wesentlichen
demselben        PreBtitigkeit des Filmes an die Flache der vorderen
Flachenteil der Platte, an welche des    Plate zu unterbrechen. Vorderende
des Filmes angeheftet wurde; und    29               EP 0 356 221 B1
30 6. Verfahren nach Anspruch 5. wobei der aushartbare,  10. Verfahren nach
einem vorhergehenden Anspruch, trockene Film (84) aus polimerem Material
fotosen-  wobel Schritte (a) bis (e) wiederholt werden, um sitiv ist.
einen Film oder Materiaflime (84,86) auf sine oder beide Seiten jeder
Platte einer Folge von Platten zu 7. Verfahren nach Anspruch 5 oder
Anspruch 6, wobsi 5  laminieren. das Schneiden des Filmes durch sine
Schneidein- richtung (120, 121) vom Scherentyp durchgef0hrt  11.
Vorrichtung zum Laminieren sines Materiafilmes wird.
(84) an eine Platte (40), mit einer Laminierrolle (32), Stotzteilen (1
26,130), die angeordnet sind. die Lam- 



8. Verfahren nach einem vorhergehenden Anspruch, lO    inierrolle for die
Drehung um eine erste Achse (143) wobei die Laminieroberflache die
Oberflache elner  zu stftzen, einem Anheftstab (102) und Mittein, um
Laminierrolle ist, welche die Achse (143) als ihre  den Anheftstab und die
Laminierrolle nacheinander Drehachse hat.
in eine vorbestimmte Position in einer festen Ebene (100) und aus dieser
hinaus zu bewegen, um den 9. Verfahren nach sinern vorhergehenden Anspruch,
vs  Fim an der Platte anzuheften und zu laminieren, wobei die zwei Films
(84, 86) gleichzeitig auf die  dadurch gekennzelchnet, daB die St~tzteile
(126, ersten bzw. zweiten gegenoberliegenden Seften der  130) am Umfang im
wesentlichen kreisrunde Ober- Platte 40 laminiert werden;
flachen (152,164) haben, die um eine zweite Achse wobsi in Schritt (a) sin
erster Flachenteil des vor-  (142) positioniert sind, wobei die ersten und
zweiten deren Endes (41) der Platte auf siner ihrer eonen  20  Achsen in im
Abstand gehaltener und im wesentli- Seite in zusammenwirkender Beziehung
mit einer    chen paralleler Lage zueinander und zu der Ebene ersten
Anheftoberflache (102a) und einer ersten   (100) positioniert sind, wobei
die erste Achse (143) Laminieroberflache (32) positioniert wird und sin
naher an der Ebene ist, als die zweite Achse (142), zweiter Flachenteil des
vorderen Endes auf ihrer  daBderAnheftstab(102)durchFiansche(150,162)
entgegengesetzten Sefte in zusammenwirkender 25    fOr die Drehung um die
zweite Achse gehalten wird, Beziehung mit einer zweiten Anheftoberflache
wobei die Flansche for Drehung um die Umfangso- (104a) und elner zweiten
Laminieroberflache (34)  berflachen (152, 164) positioniert worden, und das
positioniert wird;                                Mittel fOr die Bewegung
der Flansche und der Statz- wobei in Schrftt (b) sin erster Fim (84)
entlang der  teils miteinander zu der vorbestimmten Position hin
Filmfahrungsoberflache (140) zum Laminieren auf so  und von dieser weg
gernminsam mit Drehung des das orate Flachenteil zugefahrt wird und sin
zweiter  Anheftestabes um die zweite Achse vorgesehen Rim  (86) entlang
einer zweiten beweglichen,      sind. gekrOmmten FilmfOhrungsoberfliche
(98) zugef~hrt wird, deren Krommungszentrum (146) in einer Rich-  12.
Lamniniervorrichtung nach Anspruch 11. wobsi die tung von der Ebene weg,
bezfglich einer Achse ver- 35  Flansche (150, 162) Umfangsoberflachen (158,
setzt ist, die im wesentflchen senkrecht zu der   168) aufweisen, die im
wesentlichen um die zweite vorbestimmten Ebene und von dieser wegbeweglich
Achse zentriert sind, und wobei Mittel zum Bewegen ist;
der Flansche und Stbtztoile Schultern (196, 198) wobei in Schriftt (c) die
Anheftoberflachen (102a,  aufweisen, in welchen die Umfangsoberflachen der
104a) gegeneinander in Richtungen bewegt wer- 40  Ransche for Rotation
gehalten sind, wobei die den, die im wesentlichen senkrecht zu der Ebene
Schultern for Rotation auf einerdritten Achse (1 96a) sind, um die
jeweiligen vorderen Enden der Films  drehbar sind, die auf derselben Seite
der Ebene (84, 86) an die ersten und zweibtn Flachenteile  (100) wie die
ersten und zweiten Achsen (143, 142) anzuheften;
positioniert let und sich parallel zu den ersten und wobei in Schritt (d)
die Anhoftoberflachen (102a, 45    zweiten Achsen befindet. 104a) von den
jeweiligen vorderen Flachenteilen der Platte getrennt und in
entgegengesetzten Richtun-  13. Laminiervorrichtung nach Anspruch 12, die
ferner gen um die jeweiligen beweglichen Achsen zu       Zylindermittel
(191, 193) aufweist, welche an den entsprechenden Wartepositionen gedreht
werden,    Schultern (196, 198) angebracht sind und diese und zur selben
Zeit die ersten und zweiten Lamini- 5o  betrieblich um die dritte Achse
(196a) schwenken, eroberflachen (32, 34) von den entgegengesetzten  wodurch
die Flansche zur Ebene (100) hin und von Seften der Platte in Druckdkntakt
mit den         dieser wegbewegt werden. entsprechenden, angehefteten
vorderen Flachen- teilen der Platte bewegt werden;              14.
Laminiervorrichtung nach einem der AnsprOche 11 und wobei in Schritt (e)
die Platte zwischen den  55  bis 13, die ferner aufweist:
Laminieroberflachen (32, 34) mit Druckkontakt hin-  eine Fordereinrichtung
zum Vorbewegen einer durchgehen, um die Films (84, 86) gleichzeitig
Platte (40). die mit der Ebene (100) in einer Position entlang ihrer Lange
an die entgegengesetzten      zusammenftilt, wobe ibhre ine vorwArts
gerichtete Flachen der Platte zu pressen.                    Endoberfliche
im wesentlichen mit der vorbestim-    31               EP 0 356 221 B1
32 mten Position Obereinstimmt, und                  hinteren Endes des
geschniftenen Filmblattes, urn Mittel zurn Positioniereni sines
Vorderendces des  sein Zerknittem zu vermeiden, wenn es auf die
Materialfilmes (84) in zusammenwirkender Bezie-   Oberflache der Platte
(40) durch die Laminierrolle hung mit dem Anheftestab (102),
(32) gepreBt wird. wodurch auf Bewegung des Anheftestabes zu der 5
vorbestimmten Position in der Ebene hin das Vor-    17. Laminiervorrichtung
nach Anspruch 16, wobei das derende des Filmblattes gepreBt wird und
dadurch  Mittel (122), welches das Abschneidemesser (120) an den vorwarts
gerichteten Oberflachenteil der   in zusammenwirkende Beziehung mit dern
Gegen- Platte angeheftet wird, und                       messer (121)
bringt, einen doppelt wirkenden Kol- wodurch auf anschliefende Bewegung der
Lamini- 10    benzylinder (120b) aufweist. 



errolle (32) zu der vorbestimmten Position hin und auf anschliseendes
weiteres Vorbewegen durch die  18. Laminiervorrichtung nach einem der
Ansprache 11 Fdrdereinrichtung der Platte, die mit der Ebene   bis 17, die
ferner autweist: zusammenfallt, der Materialfilm an die Oberflache  einenr
durch die Schultem getragenen verlangerten der Platte von seinem vorwarts
gerichteten zum  t6  Seltor 140, der eine Innenwand mit einem Krom-
rfckwarts gerichteten Ends gepreBt wird.          mungszentrum hat, das mit
der zweiten Achse (142) zusammenfallt, und eine auf der Innenwand des 15.
Laminiervorrichtung nach Anspruch 14, die ferner  Sektors (140) befestigte
Infrarotlampe (256) zum aufweist:
Erhitzen der Laminierrolle (32). Mittel, die betriebsbereit sind, auf
Bewegung des 20 Anheftestabes (102) von der vorbestimmten Posi-    19.
Laminiervorrichtung nach Anspruch 18, die ferner tion auf der Ebene (100)
den Anheftestab Ober einen  aufweist: Weg zu einer Warteposition zu drehen,
wobei die   einen Temperaturgeber (262) zum Messen der Tem- Anfangsrichtung
einer solchen Drehung nach vor-   peratur der Laminierrolle, wobei der
Temperaturge- warts von dem nach vorwarts gerichteten Ends (41) 25  ber sin
Hohlholsenrollager (266) autweist, das in der Platte gerichtet ist und die
DrehgroBe zu der  Rollkontakt mit der Oberflache der Laminierrolle
Warteposition im wesentlichen geringer ist als sine  (32) angeordnet ist
und sin Thermoelement (273), vollstlandige Umdrehung;
dessen MeBstelle (264) ungeflahr mit dem Kram- Mittel zum ZufOhren einer
fortlaufenden Bahn des  mungszentrum des Hohlhflsenrollagers zusam-
Materialfilmes (84) entlang sines vorbestimmten  3o  menfallend angeordnet
ist, und Weges, der sich in kreuzender Beziehung zu dem    durch den
Temperaturgeber gesteuerte Mittel, um Weg befindet, Ober welchen der
Anheftestab zu der  die Erregungsintensitat der Infrarotlampe zu
Warteposition gedreht wird;                       steuern. sin Gegenmesser
(121), das an den Anheftestab angrenzend und mit diesem beweglich
positioniert 35 20& Laminiervorrichtung nach Anspruch 19, wobei das ist;
Thermoelement (273) vom Eisen-Konstanten-Typ sin bewegliches
Abschneidemesser (120) vom        ist. Scherentyp; Mittel zurn Bewegen des
beweglichen Abschnei-    21. Laminiervorrichtung nach Anspruch 19 odvr Ans-
demessers in Betriebsbeziehung mit dem Gegen- 40  pruch 20, wobei der
Temperaturgeber (262) auf- messer und mit der Filmbahn, wahrend der
weist: Anheftestab sich in Warteposition befindet, und   sin veriangertes,
gegabeltes Stozteil (268), das Mittel (122) zum Betatigen des beweglichen
Absch-  erste und zweite Seiten hat, deren B&henkel nach neidemessers Ober
die Filmbahn, wahrend die Film-  vorwarts gerichtete Kantenteile haben;
bahn durch den vorbestimmten Weg zum Pressen  46  einen Hohistift (270),
der sich zwischen den nach aufder Oberflache der Platte durch die
Laminierrolle  vorn gerichteten Kantenteilen der Schenkel des zugefOhrt
wird, urn das Filmblatt in sine solche  StOtzteiles erstreclt und von
diesen gehalten wird, Lange zu schneiden, daB das hintere Ends des
wobei der Hohistift sin erstes Ends hat, des urn die Fllmblattes zu einer
vorbestimnten Position an    erste Seite des StOtzteiles gewickelt und in
einer einem rfckwartigen Endteil der Platte paBt,  50   darin vorhandenen
Nut (271) gehalten wird und sin wodurch des Filrblatt durch die
Laminierrolle auf  zweites Ends hat das an der zweiten Seite des die
Oberflache der Platte gepreBt wird, ohne Unter-  Stftzteiles endet, wobei
des Hohlhalsenlager (266) brechung in einer soichen PreStatigkeit aufgrund
fOr die Drehung auf dem Hohistift zwischen den des Bchneidens einer solchen
Fllmblattlange von   Schenkein des Sttzteiles angebracht ist, und der
Filmbahn.                              65     sine BOchse 272 fOr des
Hohlhalsenlager mit diner donnen Bchicht von glasfaserverstarktem, thermo-
16. Laminiervorrichtung nach Anspruch 15, die femer  plastischem Polyester,
wobei sich das Thermoele- autweist:
ment (273) auf dem zweiten Ends des Hohistiftes Vakuummittel (106, 107,
108) zum FOhren des       erstreckt, wobei seine MeBstelle (264) im
wesentli- 17~~~~~~~~~. _II Hl-l ...11 1111 11 III1    33               EP 0
356 221 B1                  34 chen mitdem Rotationszentrumdes
Hohiholsenlag-    nales anzusprechen, um die Unterbrechung der ers
zusammenfallt.                                Erregung des Umkehrmotors zu
bewirken, und eine Servosteuerung (276), auf welche die Signale 22.
Larniniervorrichtung nach Anspruch 21, wobei das  von den Infrarotstrahlen
aufnehmenden Mitteln, Stotzteil (268) aus glasfaserverstarktem, thermo- 5
langsamnwerdenden Fotozellen und Stoppfotozellen plastischem Polyester
hergestellt ist und der Hohl-  aufgebracht warden, um den Betrieb des
Umkehr- stift (270) aus Stahl hergestellt ist.            motors for die
SchlieBung der feineingestellten, in Abstand gehaltenen, parallelen Kanten
zu steuern, 23. Laminiervorrichtung nach einem der Ansprfche 18  um die
Platte zu zentrieren, wobei die Signale von bis 22, wobei das
HohihOlsenlager (266) aus einem  1o    den langsam werdenden Fotozellen
betriebsfahig 



Material hergestellt ist, das hohe W&rmeleitfAhigkeit  sind, auf den
Umkehrmotor eine langsam werdende hat
Tatigkeit auszu~ben, und wobei die Signale von den Stoppfotozellen
betriebsfahig sind, das Anhalten 24. Laminiervorrichtung nach elnem der
Ansprfche 11  des Umkehrmotors zu bewirken, bis 22, die femer eine
automatische Zentriervorrich- t5  wodurch genauesZentrierender Platte
bewirktwird, tung (48) aufweist, um eine Platte (40) zu zentrieren,  wobei
seine Seitenkanten sich parallel zu den fei- wobei die parallelen
Seitenkanten in die Vorrichtung  neingestellten, in Abstand gehaltenen,
parallelen befordert werden und die Zentriervorrichtung auf-  Kanten
befinden. weist: Mittel, die feineinstellbare, in Abstand gehaltene,
paraltele Kanten (286, 288) schafft, 20 25. Laminiervorrichtung nach einem
der Ansprache 11 zwischen denen die Platte befOrdertwird, wobei ihre  bis
24, die einen Hauptkorper (42) mit einem Pear Seitenkanten im wesentlichen
parallel zu den fei-  von Stotzrahmen (58) aulweist, zwischen denen
neingestellten, in Abstand gehaltenen, parallelen  eine Anhefte- und
Laminierstation (39) angeordnet Kanten ist,
sind, eine Eingabefordereinrichtung (44), um eine einen Umkehrmotor (274)
und eine Schraube (284), 25  Platte (40) in der Ebene (100) zu der
vorbestimmten die zwischen den feineingesteliten, in Abstand    Stellung zu
befordem, eine AusgabefOrdereinrich- gehaltenen, parallelen Kanten
verbunden sind, urn  tung (46), um die laminierte Platte von der vorbes-
ihr seitliches Verschioben zu bewirken,           timmten Position
wegzubefordem, und Mittel (50), ein Paar von vertikal in Abstand
angeordneten,    um die Platte von der Beendigung der Anheftetatig-
langlichen, parallelen Spiegeln (290,292), zwischen  3x  keit bis zum
Beginn der DruckrolltAtigkeit feet zu denen die Platte bewegtwird, wenn die
Platte in die  halten und sicherzustellen, daB die Druckrollt[tig- Maschine
befordert wird, wobel die Spiegel angren-  koit an im wesentlichen
derselben Position an dem zende erste Enden und angrenzende zweite Enden
vorderen Ende (41) der Platte beginnt, an weicher haben und im wesentlichen
senkrecht bezoglich den  das Filmende angeheftet wurde. feineingestellten,
in Abstand gehaltenen, parallelen  35 Kanten angeordnet sind,
26. Laminiervorrichtung nach Anspruch 25 mit zwei modulierte
Infrarotstrahlen  emfttierende Mittel  ahnlichen Anhefte- und
Laminiervorrichtungen, die (294), die angrenzend an die ersten Enden der
oberhalb bzw. unterhalb der Ebene in einer Spiegel- Spiegel angeordnet
sind,                          bildformation angeordnet sind, um zwei
Material- Infrarotstrahlen aufnehmende Mittel (296), die 40    filme (84,
86) gleichzeitig auf entgegengesetzte angrenzend an die zweiten Enden der
Spiegel       Seiten der Platte (40) zu laminieren. angeordnet und
betriebsfahig sind, auf Infraro- treflexion dazwischen anzusprechen,
wodurch dem  Revendloatlons Umkehrmotor (274) ein Signal geliefert wird,
daB sich die Platte zwischen den Spiegeln befindet, urn  4  1.
Proced6destratificationdunfilmdunematiere(84) ihre Erregung in die Richtung
zu bewirken, daB die  sur une carte (40) ayant une face, une extr6mite
parallelen Kanton for die Zentrierung der Platte  avant (41) et une
extremit6 arriere, comprenant les geschlossen werden,
Oeapes successives suivantes: eine langsam werdende Fotozelle (298, 300),
die oberhalb jeder der feineingestellten, in Abstand  5o  a) le serrage de
la carte et son avance dens un gehaltenen parallelen Kanten angeordnet ist,
wobei   plan pr6determin6 (100) afin qu'une partie de jede langsam werdende
Fotozelle angeordnet ist,      face de lextremit6 avant de la carte soft
posi- um auf die Anwesenheit der Platte for die Schaffung  tionn6e en
coop6ration avec une surface sines Signales anzusprechen, um ein Abnehmen
d'adh6sivit (102a) et une surface de stratifica- der Erregung des
Umkehrmotors zu bewirken, eine 55   tion (32) qui sont mobiles en
alternance Wfin Stoppfotozelle (302,304), dieoberhalbjederderfei-
qu'elles se rapprochent et secartent de ladite neingestellten, in Abstand
gehaltenen, parallelen    partie de face, Kenton angeordnet und
eingerichtet ist, um auf die Anwesenheit der Platte for die Schaffung eines
Sig- 18    35                EP 0 356 221 B1                   36 b) la
transmission d'un trongon de film (84) de  au contact d'une barribre (54)
placee parallelement maniere quune extremiti avant de celul-ci soft  aux
surfaces d'adhesivite et de stratification. adjacente a la surface
d'adhsivte (102a), c) le declenchement d'un diplacement de la   5. Procedi
solon l'une quelconque des revendications surface d'adhisivite sur un
trajet qui est sensi- 5  pricidentes, comprenant les itapes supplemen-
blement perpendiculaire au plan pridetermine    taires suivantes: afin quo
I'extrenmit avantdu film sit repousseo en contact sous pression avec la
partie de sur-     (f) la transmission d'un trongon continu d'un film face
avant de la carte afin quo l'eoxtrmite avant   sec durcissable (84) de
matiere polymere vers du film soft collee a celle-cl,          vo        la
face amont des surfaces d'adhesivite et de 



d) alors quo la carte est maintenue immobile, le    stratification (1 02a,
32) en contact avec la face dedenchement du diplacement de la surface
de la carte (41), d'adhisiviti (102a) afin qu'ollo se sipare de la   (g)
I'avance du film par rapport a la surface de partie de face avant de la
carte et lediclenche-    stratification (32) lors du diplacement de la ment
du diplacement de la surface de stratifi-  15  carte, et cation  (32)  en
contact sous  pression           (h) la decoupe dufilm Ala
longueurconvenable, pratiquement avec la mime position de la face
lorsqu'il est placi sur la carte, sans interruption avant de la carte sur
laquelle l'extrimite avant    de laction de pression du film vers la face
de la du film a iti collie, et                            carte. e)
I'avance de la carte par rapport a la surface  20 de stratification, avec
maintien entre elles d'un  6. Procidi selon la revendication 5. dans lequel
le film contact sous pression, afin quo Is film soft    sec durcissable
(84) de matUre polymere est pho- repoussi sur sa longueur vers la face de
la     tosensible. carte, caractirisi en ce quo le trongon de film  25 7.
Procidi solon la revendication 5 ou 6. dans lequel (84) est transmis le
long d'une surface courbe  la dicoupe du film est rialisie par un organe de
(96) de guidage defilm ayant un centre de cour-  coupe (120, 121) du type &
cisaille. bure (142) qui est dicali, du coti qui l'ecarte du plan, par
rapport a un axe (143) qui aet  8. Procidi solon l'une quelconque des
revendications mobile en direction pratiquement perpendicu- 30
pricidentes, dans lequel la surface de stratification laire au plan
pridetermini, et en ce que, dans  constitue la surface d'un rouleau de
stratification l'etape (d), la surface d'adhisiviti (102a) est  dont ledit
axe (143) constitue l'axe de rotation. tournie
excentriquementautourduditaxe (143) vers une position d'attente. en mime
temps quo  9. Procidi selon l'une quelconque des revendications commence un
diplacement de la surface de  35    pricedentes, dans lequel deux films
(84, 86) sont stratification (32) en contact sous pression avec  stratlfies
simultaniment sur la premiere et la sec- la carte.
onde face opposee respective de la carte (40). dans lequel, dans li'tape
(a), une premiere 2. Procidi salon la revendication 1, caractirisi en ce
partie de surface de l'extremimt avant (41) de la quo la carte (40) est
alignie sur l'extremite avant 40  carte, d'un premier cOti, est positionnie
en (41) ajustie afin qu'elle soft bien orientie en face  coopiration avec
une premiere surface d'adhisiviti des surfaces d'adhisiviti et de
stratification (102a.  (1 02a) et une premiere surface de stratification
(32), 32) avant litape (a), Ialignement et Iajustement   et une seconde
partie de surface de leoxtrmiti itant conservis grace au serrage d'un
organe de     avant, du cdti opposi, est positionnie en coopira- support
(52, 56) dans li'tape (a).          45      ton avec une seconde surface
d'adhisivite (104a), et la seconde surface de stratification (34). 3.
Procidi selon la revendication 2, dans lequel la          dans lequel. dans
lI'tape (b), un premier film carte a des bords latiraux et son alignement
est   (84) esttransmis le long de la surface (140) de guid- rialisi par
transport de la carte le long dun trajet.  age de film pour la
stratification sur la premiere par- par ditection des bords latiraux des
cartes par un  5o    tie de surface et un second film (86) est transmis lo
dispositif sans contact (290, 292, 294, 296), et le  long d'une seconde
surface courbe et mobile de dicalage latiral des cartes de la quantfti
nices-   guidagedefilm (98) dont le centrede courbure (146) saire pour
qu'elles solent alignies.                estdcali, du cMti opposeau plan,
par rapport & un axe immobile en direction pratiquement perpendic- 4.
Procedi solon la revendication 2 ou 3, dans lequel 55  ulaire audit plan
priditermini, l'ajustement de la carte provoquant la mise de son       dans
lequel, dans li'tape (c), les surfaces extrimiti avant (41) de fagon
orientie en face des  d'adhesivift (102a, 104a) sont diplacies l'une vers
surfaces d'adhisivti6 etde stratification (1021 a. 32)  I'autre en
directions pratiquement perpendiculaires est rialisi par transport de la
carte le long d'un trajet  audit plan af in quo les extrimitis respectives
avant 19              I !IlIIIJ 111111 lIJIl 11111 II I!II    37
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auxpremlire et sec-   ipaulements (196,198) dans lesquels sont support-
onde parties de surface,                            eos los surfaces
peripheriques des flasques afin dans lequel, dens l'etape (d), les surfaces
qu'lls puissent tourner, les epaulements etant d'adhesivite (102a, 104)
sont separees des parties  montis de maniere pivotante afin quils puissent
respectives de surface avant de la carte et        toumer sur un troisibme
axe (196a) qui est placi du entralnees en rotation en sons opposes autour
des   mime cote dudit plan (100) quo le premier et le sec- axes respectifs
mobiles vers des positions respec-  ond axe (143, 142) et qui est parallele
aux premier tives d'attente et, en mime temps, les premibre et  et second
axes. seconds surfaces de stratification (32, 34) sont deplacees depuis les
o8tis opposes de la carte en  io  13 Appareil de stratification selon la
revendication 12, 



contact sous pression avec les parties respectives  comprenant en outre un
dispositdif avrin (191, 193) de surface avant collees de la carte, et
fixe aux epaulements et destIni a faire basculer ces dans l'tape (e), la
carte passe entre Is sur-  dpaulements (196, 198) autour du troisibme axe
faces de stratification (32,34) en contact sous pres-  (196a) en deplacant
ainsi les flasques de maniere sion afin que les films (84, 86) solent
repoussis  15  qu'ils se rapprochent et s'Icartent dudit plan (100).
simultanement sur leur longueur vers les faces opposees de la carte.
14. Appareil de stratification selon l'une quelconque des revendications 11
a 13, comprenant en outre: 10. Procede selon l'une quelconque des
revendications        un transporteur destine a faire avancer une
precedentes, dens loquel les etapes (a) a (e) sont 20  carte (40) afin
qu'elle coincide avec ledit plan (100) ripities pour la stratification d'un
ou plusieursfilms  vers une position dens laquelle une surface de matiere
(84, 86) sur un cOti ou les deux de      d'extremite avant de la carte
coTncide pratiquement chaque carte d'une serie de cartes.
avec la position prideterminie, et un dispositif de positionnement d'une
11. Appareil de stratification d'un film d'une matibre (84) 25  extrimite
avant du film de matfbre (84) en coopera- sur une carte (40), comprenant un
rouleau de strat-  tion avec la barre d'adhisiviti (102), ification (32),
des organes de support (126,130) dis-    si bien que, lors du deplacement
de la barre posis afin qu'ils supportent Is rouleau de
d'adhisiviti vers la position predeterminie dans stratification de manibre
qu'il tourne autour d'un pre-  ledit plan, l'extremiti avant de la fouille
du film est mier axe (143), une barre d'adhesiviti (102), et un  30
repoussie par pression et ainsi collie a la partie de dispositif destini a
deplacer la barre d'adhisMt6 et  surface avant de la carte, et que, le
rouleau de stratification successivement vers une     lors dun deplacement
ulterieur du rouleau de position prediterminee dens un plan fixe (100) et a
stratification (32) vers la position predeterminee et partir de cette
position afin que le film soft colli et  lors d'une avance supplimentaire
ulterieure de la stratffie sur la carte,                     35      carte
par le transporteur en coincidence avec ce caracterisi ence que les organes
de support   plan, le film de matiere est repoussi vers ladite sur- (126,
130) ont des surfaces piripheriques sensible-  face de la carte de
l'extremiti avant vers lextrimite ment circulaires (152,164) placies autour
d'un sec-  arribre de celle-di. ond axe (142), le premier et le second axe
etant places a distance et itant pratiquement paralleles  40  1& Appareil
de stratification selon la revendication 14, l'un a l'autre et audit plan
(100), le premier axe (143)  comprenant en outre: etant plus pres de ce
plan quo le second axe (142),      un dispositif qui, lors du deplacement
de la en ce que la barre dadhisiviti (102) est supportie  barre
d'adhesivite (102) depuis la position prediter- par des flasques (150, 162)
afin quelle puisso      minie sur ledit plan (100), est destini A faire
tourner tourner autourdu second axe, lesflasques itantdis- 45    la barre
d'adhisiviti suivant un trajet vers une posi- poses afin qu'ils tournent
autour des surfaces      ton d'attente, le sons initial de rotation etant
tourni periphiriques (152, 164), et en ce qu'un dispositif  en avant de
l'extremiti avant (41) de la cart et est destini a diplacer les flasques et
les organes  l'amplitude de la rotation vers la position d'attente de
support afin qu'ils se rapprochent et sicartent  itant nettement infirieure
a un tour complet, de la position predtebrminie, en cooperation avec  50
undispositif destini a transmettre une bande la rotation de la barre
d'adhesiviti autour du second  continue du film de maffere (84) le long
d'un trajet axe.
priditermine qui recoupe le trajet suivant lequel la barre d'adhesivite
tourne vers la position d'attente, 12. Appareil de stratification selon la
revendicatfon 11,    une lame audliaire (121) placee afin qu'elle dans
loquel lesflasques(150,162) ontdessurfaces  55  soit contigue a la barre
d'adhesiviti et mobile avec piripheinques (158, 168) centrees pratiquement
celle-ci, autour du second axe, et                                 une lame
mobile (120) de coupe du type a dens lequel le dispositif de deplacement
des  cisaille, flasques et des organes de support comportb des          un
dispositif de deplacement de la lame 20~ ~~ ~~.l--lll1  ||11| 11|    39
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coop6ration avec la  20. Appareil de stratification selon la revendication
19, lame awdliaire et avec la bands de film lorsque la  dans lequel 1s
thermocouple (273) est du type fer- barre d'adhesivite est dens la position
d'attente, et  constantan. un dispositif (122) de commands de la lame
mobile de coupe sur la bando de film lorsque la 6  21. Appareil de
stratification selon la revendication 19 bando de film est tranmisse
suivant le trajet pred6-  ou 20, dans lsquel le detecteurdetemperature
(262) termine pour qu'elle subisse une pression a la sur-  comprend: face
de la carte sous l'action du rouleau de           un organe fourchu et
allonge de support stratification et que la feuille dufilm soit decoup6e a
(268) ayant un premier et un second cOtM dont les une longueur tells que
l'extremite arriere de la feuille  10    branches ont des parties de bord
avant, 



de film corresponds A la position pr~ddtermindo A la   une broche creuse
(270) placee entre les par- partie d'extremite arribre de la carte,
ties de bord avant des branches de lorgane de sup- si bien que la feuille
de film est repoussee par  port et supportee par ces parties, la broche
creuse pression par le rouleau de stratification A la surface  ayant une
premibre oxtremite qui s'enroule autour de la carte sans interruption de
l'operation de pres- Is    du premier cht4 de l'organe de support et qui
est sion due A la d6coupe du trongon de feuille de film  retenue dans une
gorge (271) de celui-ci et ayant de la bands de film.
une seconde extremite aboutissant d'un second cote de l'organe de support,
le support (266) en 16. Appareil de stratification selon la revendication
15,  forme de manchon creux 6tant dispose afin quIl comprenant en outre:
20    tourne sur la broche creuse entre les branches de un dispositif sous
vide (106, 107, 108) des-  'organe de support, et tin6 A guider l'extr6mit6
arribre de la fouille de film  un coussinet (272) destin6 au support en
coupee pour empicher son plissement lorsqu'elle  forms de manchon creux et
comprenant une mince est press6e contre la surface de la carte (40) par le
couche d'un polyester thermoplastique renforc6 de rouleau de stratification
(32).            2      fibres de verre, Is thermocouple (273) 6tant place
sur la seconds extr6mite de la broche creuse, sa 17. Appareil de
stratification selon la revendication 16,  jonction chaude (264) coTncidant
pratiquement avc dans lequel le dispositif (122) de deplacement de la  Is
centre de rotation du support creux en forms de lame de coupe (120) en
position de cooperation    manchon. avec la lame auxiliaire (121) comprend
un verin A  30 double effet (120b).                          22. Appareil
de stratification selon la revendication 21, dans lequel l'organe de
support (268) est forme dun 18.
Appareildestratificationselonl'unequelconquedes  polyester thermoplastique
arme de fibres de verre revendications 11 A 17, comprenant en outre:
et la broche creuse (270) est formee d'acier. un secteur allonge (140)
porte par les 6paule- 95 ments, le secteur ayant une paroi interne dont le
23. Appareil de stratification selon l'une quelconquedes centre de courbure
coTncide avec le second axe    revendications 18 a 22, dans lequel le
support creux (142), et                                        (266) en
forms de manchon est forme d'un materiau une lampe infrarouge (256) mont6e
sur la    ayant une conductibilite thermique elevee. paroi intornedu
secteur (140) etdestinie A chauffer 40 le rouleau de stratification (32).
24. Appareil de stratification selon l'une quelconquedes revendications 11
A 22, comprenant en outre un dis- 19. Appareil de stratification selon la
revendication 18,  positifautomatique(48)decentraged'unecarte (40)
comprenant en outre:                              avec des bords lat6raux
paralleles transportes dans un detecteur (262) de tbmperature destine A
45    I'appareil, le dispositif de centrage comprenant: mesurer la
temp6rature du rouleau de stratification,   un dispositif formant des bords
paralleles dis- Is detecteur de temperature comprenant un support  tants et
reglables (286, 288) entre lesquels la carte (266) de rouleau forme d'un
manchon creux place   est transportee avec ses bords lateraux pratique- en
contact roulant avec la surface du rouleau de  ment paralleles aux bords
paralleles distants et stratification (32) et un thermocouple (273) dont la
50    reglables, jonction chaude (264) set plac6e approximative-        un
moteur reversible (274) et une vis (284) ment au centre de rotation du
support A rouleau   connectee entre les bords paralleles distants r6gla-
sous forme dun manchon creux, et                  bles et destin6e A
realiser leur d6placement lat6ral, un dispositif commande par le d6tecteur
de        deux miroirs paralleles allonges (290, 292), temperature et
destine A r6gler l'intnsit6 d'xcita- 5S  distants verticalement et entre
lesquels la carte so tion de la lampe infrarouge.
deplace lorsqu'elle est transportie dens la machine, les miroirs ayant des
premieres extremites et des secondes extr6mites adjacentes et Otant places
en directions pratiquement perpendiculaires aux bords 21                 *
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42 paralllels r6glables distants,                  26. Appareil de
stratification selon la revendication 25, un dispositif (294) d'6mission
d'un faisceau  comrenantdeuxdisposififs analogues d'adhesivite infrarouge
module, plac6 pris des premieres         et de stratification, plac6s
respectivement au-des- extr6mit6s des miroirs,
sus et au-dessous du plan avec une disposition un dispositif (296) de
reception du faisceau  6  d'image speculaire pour la stratification de deux
infra-rouge,plac6presdessecondesextre6mit6sdes      films de matiere (84,
86) simultanement sur les miroirs et destine a r6pondre aux realedons
infrar-  cotes oppos6s de la carte (40). ouges entre eux en donnant un
signal destin6 au moteur reversible (274) et indiquant que la carte est
plac6o entre les miroirs afin quo ceux-dc puissent 10 



etre command6s dans le sens qui rapproche les bords paralleles du centre de
la carte, une cellule photo6lectrique de ralentisse- ment (298, 300) placee
au-dessus de chacun des bords paralleles distants r6glables, chaque cellule
15 photollectrique de ralentissement 6tant destineo a Atre commandee par la
presence de la carte aSin qu'elle donne un signal provoquant une reduction
de o'excitation du moteur rhversible, une cellule photoelectrique d'arret
(302,304) 20 plac6e au-dessus de chacun des bords paralleles
reglablesdistants etdostin6e & etre command6e par la pr6sencede la carte en
donnant un signal destine a provoquer rinterruption de l'alimentation du
moteur reversible, et                       25 une servocommande (276) a
laquelle sont transmis les signaux du dispositif recepteur de fais- ceau
infrarougo, des cellules photoelectriques de ralentissoment et des cellules
photoelectriques d'arret afin qu'elles commandont le fonctionnement 30 du
moteur reversible d'une maniere tello que les bords paralleles reglables
distants sont rapproches du centre de la carte, les signaux des cellules
pho- to61ectriques de ralentissement eMnt utilis6s pour assurer une action
de ralentissement du moteur 35 rlversible, et les signaux des cellules
photo6lec- triques d'arrAt etant utilises pour assurer l'arrit du moteur
reversible, si bien que le centrage precis de la carte aet realis6, ses
bords lateraux 6tant paralleles aux  40 bords paralolels r6glables
distants. 25. Appareil de stratification selon l'une quelconque des
revendications 11 a 24, comprenant un corps prin- cipal (42) ayant deux
cadres de support (58) entre  45 lesquels sont places un posts d'adhisivite
et de stratification (39), un transporteurd'entree (44) des- tin6
transporter une carte (40) dans ledit plan (100) vers la position
predeterminee, un transporteur de sortie (46) destin6 a transporter la
carte stratifioe  5o aSin qu'elle s'6carte de la position pred6termin6e, et
un dispositif (50) de maintien de la carte mobile depuis la fin de
l'opration d'adh6sivt6 jusqu'au d6but de l'op6ration d'application du
rouleau sous pression afin que l'op6ration d'application du  55 rouleau
sous pression commence pratiquement a la position de l'extremitA avant (41)
de la carte a laquelle a AtA colloe oextremite du film. 22
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