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ABSTRACT

An improved puil-roller system for a calender machine
having at least a pair of main rollers and a pair of pull-
rollers. The nip of the pull-rollers is located at an elevation
below the nip of the main rollers. In addition, the axis of the
top pull-roller is off set with respect to the axis of the bottom
pull-roller.

18 Claims, 4 Drawing Sheets
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1_
METHOD AND APPARATUS FOR AN

IMPROVED ROLLER SYSTEM FOR
CALENDER MACHINES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissne specifi-

cation; matter printed in italics indicates the additions

made by reissue.

FIELD OF THE INVENTION

This invention relates generally to calender machines and
more particularly to an improved roller system for laminat-
ing machines.

BACKGROUND OF THE INVENTION

Sundry calender machines are known in the art which
utilize a plurality of rollers for applying compressive pres-
sure to a workpiece. Particularly well known calender
machines are apparatus for laminating a transparent plastic
film to one or both sides of a substrate, e.g.. a printed
document, photograph, poster. etc.. for the purpose of pro-
tecting the substrate from aging and environmental factors.
Many laminating films are heat-activated. Accordingly.
laminating machines also include a means of heating the
film.

There are two general types of laminating machines. The
first type heats the plastic film before it passes through a pair
of pressure rollers. The substrate, or workpiece, and the
heated plastic film are then pressed together at a nip point of
the pair of pressure rollers. The second type of laminating
apparatus heats one or both of the pressure rollers. The
plastic film and substrate are fed into the nip of the heated
rollers and heated precisely at the point of pressurization.

Both types of laminating machines usually include a
second pair of rollers for moving the workpiece through the
laminating process in a regular and orderly manner. This
second pair of rollers, calied the pull-rollers, are usually not
heated. The pull-roller assembly includes a drive system for
actively rotating one or both of the pull-rollers thereby
pulling the substrate through the laminating machine. In this
manner, the pull-rollers apply tension to the film. Moreover.
compressive pressure is applied to the workpiece as 1t passes
through the nip between the pull-rollers.

A particular problem associated with laminating machines
is that heat must be applied evenly to the plastic film to
ensure proper lamination. In addition. it is necessary to
provide sufficient and uniform tension to the plastic film to
ensure that the plastic film lies completely flat against the
substrate.

When a thin substrate is laminated. e.g., paper, the fin-
ished workpiece has a tendency to curl. The curling problem
tends to be more severe when the laminating film is pre-cut
to the approximate size of the article to be laminated. In
laminating machines that employ continuous strips or webs
of laminating film, the curling problems can be reduced by
winding the finished product around a collecting roll.
Sometimes. a heating unit is interposed in advance of the
collecting roll to re-soften the adhesive of the plastic film.
However. the addition of a collecting roll and heating unit
increases the cost of the equipment and is unsuitable for desk
top and other small laminating machines.

Another problem with calender machines in general, is
that a workpiece must be manually fed into each nip between
the rollers. As can be expected in these situations, the

operator, concentrating on ensuring a properly laminated
substrate, occasionally has his or her fingers pinched in a

nip.
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2
SUMMARY OF THE INVENTION

The present invention is directed towards an improved
roller system for use in any calender machine having a
plurality of sets of rollers. Preferably, the subject invention
is designed for use in a laminator.

A laminating machine which laminates a protective film
to a workpiece or substrate includes a pair of heated cylin-
drical rollers in contact with each other to form a nip through
which the substrate and film are fed. A platform is positioned
on the feed side of the nip (sometimes called a feedway) for
supporting the workpiece.

The platform has a substantially horizontal top surface
defining a first plane. The nip of the heated rollers 1s planar
to the top surface of the platform.

The axes of rotation of the main rollers are parallel to the
first plane. A second plane, common to the axes of the heated
main rollers, is vertical, i.e., substantially perpendicular to
the first plane.

A pull-roller system for pulling the substrate and film
through the laminating machine includes a pair of cylindri-
cal rollers in contact with each other to form a second nip.
The pull-roller nip is positioned at an elevation different than
the elevation of the first plane.

Each pull-roller has an axis of rotation paraliel to the first
plane. In another variation, a third plane. common to the
pull-roller axes, is offset from the first plane. That is. the axis
of the upper pull-roller is offset from vertical with respect to
the axis of the bottom pull-roller by a predetermined offset

angle.

The objects and advantages of the subject invention will
become apparent from a consideration of the following
description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevational view of a prior art laminating
machine, viewed in the direction of motion of the workpiece
through it.

FIG. 2 is a cross-sectional diagrammatic view of the
laminating machine of FIG. 1, taken along line 2—2.

FIG. 3 is a diagrammatic side view of a roller system in
accordance with the present invention, for use in a laminat-
ing machine as it is set up for encapsulating a substrate.

FIG. 4 is a diagrammatic side view of the roller system of
FIG. 2, as it is set up for use with a mounting substrate.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention can be used with a variety of
calender machines. However, since the preferred application
is for use with a laminating machine, reference will be made
to such a machine.

Laminating machines of well-known design are used to
laminate a heat and/or pressure sensitive film material
(usually transparent) to at least one side of a substrate. The
laminating process usually involves the application of heat
and pressure to the film, however, cold laminating processes
are also known. Many times, after a substrate has been
laminated, it is desirable to mount the laminated substrate
onto a backing board. This is done by applying a pressure-
sensitive adhesive layer to the bottom of the substrate during
the laminating process. The film-substrate-adhesive “sand-
wich” is then run back through the laminating machine over
a backing board or other rigid mounting substrate. The
backing board is preferably a foam board having a thickness
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significantly greater than the original substrate. The lami-
nated substrate is secured to the backing board by way of the

adhesive layer.

Laminating machines are also used to encapsulate a
substrate between two laminates. The encapsulating process
and the laminating process are similar operations.
Accordingly. these terms may be used interchangeably
except when noted otherwise.

As used herein, “substrate” is defined as the initial object
(paper, photograph. ete.) which is being laminated. A “work-
piece” is defined as the laminated substratc, However, it
should be understood that these terms are interchangeable in

many instances.

Referring to the drawings, like numerals refer to like
parts. A prior art laminating machine is indicated at 10 in
FIG. 1. This view is taken from a front or feed side 24 of the
laminating machine 19. The machine comprises two parallel
end members 12. 14 which serve as a frame or support
structure on which the various elements of the laminating
machine are attached. Left end member 12 and right end

member 14 may include corresponding casters 15 at the
bottoms thereof. The end members 12, 14 are retained in

spacial relationship by a plurality of tie bars 16.

Although the laminating film may be pre-cut to the
approximate shape of the substrate, it is usually desirable to
use a continuous sheet or web of film. The continuous sheet
may be wrapped around a spool. If only one side of the
substrate is being laminated., a spool 68 of heat-activated
film laminate 21 is mounted on a top unwind shaft 20. If the
substrate is to be mounted or encapsulated. a second spool

69 of film 23 is mounted on a bottom unwind shaft 22. The
film used for mounting purposes 1s preferably a pressure-
sensitive film having an adhesive on its bottom side (i.c.. the
side facing away from the substrate). If the substrate is being
encapsulated, the film on the bottom unwind shaft 22 is
preferably a second heat-activated laminate. Unwind shafts
20. 22 spin freely about their respective axes.

A first horizontal table or platform 30 i1s mounted between
end members 12, 14 at the feed entrance side 24 of the
laminating machine 10. The upper or top surface 31 of the
horizontal platform 30 supports the substrate and helps an
operator guide the substrate into a pair of heated main rollers
40. 42.

A variety of methods are known to heat rollers 40, 42.
Two common methods are to position electrically resistive
elements inside the rollers, or to circulate a heated fluid
through the interior of the rollers.

A control panel 86 may be located on the left hand side of
the machine. This panel includes a main power switch 84
and other controls for raising and lifting rollers. controlling
the heat to the rollers and various readouts, including
temperature readouts 8S.

FIG. 2 is a cross-sectional diagrammatic view of the
laminating machine of FIG. 1 taken along lines 2—2, The
laminating machine 10 has a first or entry side 24 and a
second or exit side 26.

A horizontal plane 99 defined by the upper surface 31 of
first platform 30 will be used as a reference throughout this
specification. Therefore, an object in the horizontal plane 99
is defined as having an elevation angle of zero degrees (0°).
An object below the horizontal plane would have a negative
elevation angle.

As seen in FIG. 2. the bottom heated roller 42 is fixed at
a height such that it is substantially tangent to the plane of
the upper surface of platform 30. This locates the nip 44 of
the main rollers 40. 42 in the reference horizontal plane 99.
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Each roller 40, 42 includes an axial support rod 47. 49
about which the rollers respectively rotate. A drive means,
including a motor, sprockets and chains or belts, provides
the power to rotate at least one of the main rollers. In one
embodiment. the bottom main roller 42 is driven. while the
top main roller 40 is spring biased to frictionally engage the
bottom main roller 42. In this manner. both rollers 40, 42
rotate. The top main roller 40 rotates about its support rod 47
in a clockwise direction as viewed from the left side. The
bottom main roller 42 rotates about its support rod 49 in a
counter-clockwise direction.

The axis of each support rod for rollers 40, 42 are
substantially parallel to the reference plane 99. Further, a
second plane common to the axes of the main rollers 40, 42

is substantially perpendicular to the horizontal plane defined
by the upper surface 31 of the front platform 30. This second

plane is sometimes referred to as the vertical reference plane
98.

When a relatively thin substrate is being laminated, the
main rollers 40, 42 are substantially in contact with each
other thereby forming a first nip 44. The nip 44 is defined as
the line of contact at which top main roller 40 meets bottom
main roller 42. First nip 44 is planar to the top surface of the
first plattorm 30, i.e., it lies within the horizontal reference
plane 99.

Intermediate platform 32 supports the laminated
substrate, or workpiece, after it leaves the main rollers 40,
42, and also helps guide the workpiece into a pair of cold or
pull-rollers 50, 52. Exit platform 34 supports the workpiece
when it leaves pull-rollers 50, §2. The top surfaces of
supporting platforms 30, 32 and 34 arc substantially in the
same plane.

The pull-rollers 50, 52 are supported by axial support
shafts 57, 59. The pull-rollers 50. 52 literally pull the
workpiece 13B through the laminating machine 10. They are
especially effective in keeping the films 21, 23 taut during
the entire laminating process. In addition, pull-rollers 50, 52
compress the workpiece 13A at a nip 54. Pull-rollers 50, 52
also aid in cooling the workpiece, thereby helping to set the
laminate.

Second nip 54 is defined as the contact point between an
upper cold roller S0 and a bottom cold roller 52. Main roller
nip 44 and pull-roller nip 54 are also planar to the top surface
of the supporting platforms 30. 32, and 3.

The drive means rotates the bottom pull-roller 52 in a
substantially counter-clockwise direction as viewed from
FIG. 2. The top pull-rolier 50 is biased by a spring tension
means which forces the upper pull-roller 50 against the

- bottom pull-roller 52. As bottom roller 52 rotates, a work-

50
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piece 13A is forced through nip 34 and top pull-roller 50
rotates in a substantially clockwise direction.

When the substrate 13 is relatively thick. e.g., during a
mounting process, the main rollers 40, 42 and the pull-
rollers 50, 52 must be adjusted to accommodate the thick-
ness of the substrate. A means for raising and lowering one
or both rollers of each associated pair is needed. A first shim
wheel 60 cooperates with the supporting rod 47 of the top
main roller 40. By turning or adjusting shim wheel 60, in one
direction. the top main roller 40 will rise above the hori-
zontal plane 99, thereby increasing the radial distance
between the top main roller 40 and the bottom main roller
42. When the shim wheel 60 is adjusted in the opposite
direction. the top main roller 40 will be lowered, thereby
decreasing the radial distance between the top main roller 40
and bottom main roller 42.

Second shim wheel 62 operates in a similar manner by
raising and lowering top pull-roller 50. By adjusting both
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shim wheels 60 and 62. various thicknesses of substrates can
be accommodated.

A plurality of idler rollers 28, 29 may be utilized in a
typical laminating machine. The film may be brought in
contact with or wrapped around an idler roller; this helps in
guiding the film and/or in increasing tension on the film.

With reference to FIG. 2. a typical laminating and mount-
ing process, in accordance with the prior art, will be
described. A roll 68 of heat-activated laminate 21 is mounted
on the top unwind shaft 20. A roll of pressure-sensitive
mounting adhesive 23 is mounted on the bottom unwind
shaft 22. The heat-activated laminate 21 is spooled off from
the top of its roll, while the pressure-sensitive mounting film
23 is spooled off from the bottom of its roll. In addition, the
heat-activated laminate 21 is threaded around idler roller 28.
The spooling direction and the threading of the webs around
various idlers is dependent on the operating conditions.
including the type of film used, the substrate, and the
operator’s discretion.

The heat-activated laminate 21 and the pressure-sensitive
adhesive film 23 are threaded into the nip 44 of the main
rollers 40, 42. It is preferable to thread a portion of the
laminate 21 and adhesive 23 through the heated main rollers
before introducing a substrate 13. This will ensure that all
edges of the substrate 13 will be sealed.

The operator activates the means for heating (not shown)
the main rollers 40, 42. A roller heating control is located on
panel 86, as shown in FIG. 1. A temperature-sensing means
senses when the optimum laminating temperature has been
reached and readouts 85 for each roller 40, 42 are provided
on control panel 86.

The operator adjusts shim wheels 60, 62 to accommodate
the thickness of the substrate 13. After the main rollers 449,
42 reach the desired temperature, the drive means is
engaged, and the operator feeds the substrate 13 into the nip
44 of the main rollers 40, 42. The main rollers 44, 42 apply
heat and pressure to the laminate 21 and the adhesive film
23. wherein both films are activated. scaling against the
substrate 13.

The substrate 13 is supported by the feed platform 30 as
it is drawn into nip 44 of the main rollers 40, 42. After
lamination. the workpiece 13A. is supported by intermediate
platform 32. Platform 32 also guides the workpiece 13A into
the nip 54 of pull-rollers 50, 52. The Laminated workpiece
13A leaves the laminating machine 10 at the exit side 26 and
is supported by terminal platform 34.

After the workpiece 13A has exited the machine, the film
may be cut. Also, the laminate 21 and the adhesive 23 may
be trimmed from the perimeter of the workpiece 13A.

After the main rollers have cooled, the workpiece 13A
may now be mounted on a foam board or other appropriate
medium. To accomplish this, the operator must adjust the
shim 60 to increase the radial separation distance between
main rollers 40 and 42. Similarly, the operator must adjust
shim 62 to increase the radial distance between pull-rollers
50 and 52. If shims 60, 62 are not adjusted to accommodate
the thicker mounting board, the board will either become
jammed at a nip or the board will be damaged by the
compressive forces applied to it at a nip. A similar process
for laminating the substrate is now used to mount the
workpiece to the board.

It is important to note that, during laminating, encapsu-
lating or mounting, the substrate/workpiece travels substan-
tially in a straight line across the horizontal reference plane
99 as it moves through the laminating machine 1. That is,
prior ‘art laminating machines are designed to keep the
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6

substrate fiat throughout the laminating process by ensuring
that the nips 44, 54 are planar to the top surfaces of

supporting members 30, 32 and 34.

As seen in FIG. 1, many laminating machines are
designed with only side members 12, 14 providing structural
support. Front, top and rear sides are open; this allows access
to all rollers. This design is commonly used since the
laminate must be threaded through the rollers, where it
frequently becomes jammed within the laminating machine.
Accordingly, the laminating machine must allow easy access
for the operator to unjam a substrate in order to continue the
laminating process. It is a design goal of all laminating
machines to reduce the number of jamming incidents.
Accordingly, it was believed that the substrate must remain
substantially flat throughout the entire laminating process.

Referring now to FIG. 3, the instant invention is directed
towards a method, and an apparatus for performing the
method, of pulling the film and substrate at an angle from the
horizontal plane as it leaves the main rollers 40, 42. This is
achieved by positioning the pull-rollers 50B and 52B at an
elevation below the horizontal reference plane 99 (i.e. the
nip 54B is not planar to the horizontal reference plane 99).
In the preferred embodiment, the elevation angle of the
pull-roller assembly is approximately eightecen degrees
below the horizontal plane (i.e.. 0=—18°).

The front end of the laminating machine 10B utilizing the
subject pull-roller assembly is identical to a prior art lami-
nating machine. Moreover, the drive means of the subject
off-set pull-roller system is similar to the drive means of a
prior art laminating machine.

After a flexible laminated substrate 13B exits the main
rollers 40B, 42B. support guide 32B directs the workpiece
downwards (i.e.. at an angle below horizontal) into a nip
54B of pull-rollers S0B, 52B. A guide piece 35 having a
specially designed nose 37, positioned above the pull-
rollers. ensures that a flexible workpiece is automatically fed
into nip S4B.

An advantage of lowering the entire pull-roller assembly
below the horizontal reference plane is that the web contacts
a greater surface area of both bottom main roller 42B and
bottom pull-roller 52B. This provides for a more even
heating process over the heated rollers. Further, there is a
greater cooling effect by the pull-rollers. This improves the
quality of the laminating process.

Although it is believed that similar results may be
obtained by raising the pull-roller assembly above the hori-
zontal plane, the embodiment shown in FIG. 3 has an
additional advantage in that the substrate is gravity fed into
nip 54B. The operator no longer has to initially assist or
manually feed the laminated substrate into the pull-rollers
50B. 52B. In this manner, the chances of the operator getting
his or her fingers pinched between the nips of the puli-rollers
is eliminated. Therefore, the non-planar location of the nip
54B has a safety advantage.

Another important design feature of the subject assembly
is that the support axes 57B and 59B of pull-rollers 50B.
52B, respectively. are no longer in a common substantially
vertical plane perpendicular to the horizontal reference plane
99, In previous laminating machines, the plane of the
pull-roller axes is parallel to the vertical reference plane 98.

As seen in FIG. 3, imaginary line 100, representing the
pull-roller axes plane, is offset at an angle [ from the
vertical. In the preferred embodiment, the offset angle is
approximately thirty degrees (i.e.. p=30°).

By offseiting the pull-roller axes, the web remains in
contact with the bottom pull-roller 52B for a longer period
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of tine. This improves the quality of the laminating process
by cooling the laminate (thereby helping the laminate set)
and by increasing the probability that the laminating film lies
flat against the substrate (thereby reducing the formation of
bubbles or pockets).

Further safety gains may be attained by partially or fully

enclosing the pair of pull-rollers S0B, S2B. The preferred

embodiment incorporates a partial housing around the feed
side of nip 54B. If the pull-rollers 50B. 52B are fully
enclosed, only an entry slot and an exit slot are needed to
allow passage of the workpiece 13B. Since the workpiece is
automatically fed into the pull-rollers. and since the present
design reduces the probability of jamming at the pull-rollers,
access to the pull-rollers is no longer a design parameter.

In order to further reduce the chance of a workpiece
jamming. first and second scrapers S5, 56 are positioned
proximate pull-rollers S0B. 52B, respectively. In addition,
the leading edge of support guide 32B has a substantially
knife-like design. These features prevent the workpiece
from sticking to the various rollers.

A spring-biased means 91, which cooperates with top
pull-roller 50B. is used to accommodate various thicknesses
of flexible substrates.

As shown in FIG. 4, guide piece 335 also supports a rigid
workpiece 13C 1n the horizontal plane as it exits the main
rollers 40B, 42B, thereby avoiding the pull-rollers 50B, 52B.
The main rollers 40B. 42B provide sufficient force to push
the rigid board through the laminating machine 10B.
Although aradial distance adjusting means is still needed for
the main rollers. the radial distance adjusting means for the
pull-rollers 50B, 52B has been eliminated.

Even though particular embodiments of the present inven-
ton have been illustrated and described herein. they are not
intended to limit the invention. It is therefore to be under-
stood that modification and variation of the embodiments
described above may be made without departing from the
spirit or scope of the invention.

We claum:

1. A method of pulling a substrate through a laminating
machine, the laminating machine having cylindrical rollers
in contact with each other to form a nip through which the
workpiece is fed. a feedway on the feed side of the nip for
supporting the workpiece, the feedway having a substan-
tially horizontal top surface defining a first plane, the nip
lying within the first plane, the axes of rotation of the rollers
being parallel to the first plane, a second plane common to
the axes being substantially perpendicular to the first plane,
the method comprising the steps of:

supplying a laminating film and a series of workpieces to

said nip;

laminating said laminating film and said series of work-

pteces at said nip;

providing a pair of exit pathways, a first exit pathway for

guiding laminated rigid workpieces in substantially the
first plane and a second exit pathway for guiding
laminated flexible workpieces into cylindrical pull-
rollers at an elevation different than the elevation of the
first plane.

2. The method of claim 1 further comprising the step of
offsetting a third plane common to the axes of rotation of the
pull-rollers with respect to the first plane.

J. In a laminating machine for laminating activatable film
to a workpiece, the laminating machine having a film supply
roll supplying a continuous strip of laminating film; a pair of
heated rollers in contact with each other to form a nip
through which the workpiece and film are fed for applying
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heat and pressure to activate the film, the nip having a feed
side and an exit side, a feedway positioned on the feed side
of the nip for supporting the workpiece as the workpiece is
fed into the nip, the feedway having a substantially hori-
zontal top surface which is substantially planar to the nip,
the improvement comprising:

a pair of pull-rollers in contact with each other to form a
second nip. said second nip being non-planar to the top
surface of the feedway; and

means for guiding a relatively rigid workpiece into a first
exit pathway substantially in the same plane as the top
surface of the feedway and for guiding a relatively
flexible workpiece into a second exit pathway. said
second exit pathway including said second nip.

4. The laminating machine of claim 3, wherein the second

nip is at an elevation below that of the top surface of the
teedway.

5. The laminating machine of claim 4 wherein the second
nip is parallel to the top surface of the feedway.

6. The laminating machine of claim § wherein the second
nip is substantially perpendicular to the direction of travel of
the flexible workpiece.

7. The laminating machine of claim 3 wherein the lami-
nating machine includes at least two film supply rolls for
supplying two continuous strips of laminating film for
encapsulating the entire workpiece.

8. The laminating machine of claim 3. further comprising
a structure for enclosing the pull rollers, the structure having
apertures for allowing entry and egress of the workpiece to
the pull rollers, the apertures preventing the entry of foreign
objects thereby preventing damage to the pull-rollers and
injury to operators.

9. A laminating system for lamipating film to a first
workpiece during a first time interval and to a second
workpiece during a second time interval, said first work-
piece being rigid and said second workpiece being flexible,
said system comprising:

a pair of laminating rollers forming a laminating nip

between them,;

film supply means for feeding a laminating film into and

through the nip of said pair of laminating rollers;
means for supplying said first and second workpieces into
said nip at different times, with said film lying against
said workpieces to effect lamination thereof;
pull-roller means located at a position lower than said nip;
and

guide means positioned between said laminating rollers
and said pull-roller means for guiding said second
workpiece downwardly into said pull-roller means
while permitting said first workpiece to proceed sub-
stantially horizontally from said nip.

10. The system of claim 9, wherein said guide means

comprises:

a horizontal work surface for supporting said first work-
piece horizontally after exiting from said laminating
rollers; and a downwardly-sloping guideway for guid-
ing said second workpiece to said pull-roller means.

11. The system of claim 10, wherein said horizontal work
surface comprises a gap through which said second work-
piece can pass downwardly from said nip to said pull-roller
means, said first workpiece being of a size and rigidity to
bridge said gap in travelling from said nip.

12. The system of claim 10 further comprising a nose-
piece attached to said horizontal work surface for further
guiding said workpieces along their respective pathways.

13. A system for laminating a series of workpieces with a
film. comprising:
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a pair of laminating rollers forming a laminating nip
between them;

means for supplying a laminating film and a series of
workpieces to be laminated to said nip, to accomplish
said laminating thereof;

pull-roller means positioned at a level lower than said
laminating nip; and

guide means for guiding said laminated workpieces that
are flexible from said nip to said pull-roller means as
they move thereon and for guiding said laminated
workpieces that are rigid in a substantially horizontal
plane parallel to said laminating nip.

14. The system of claim 13. wherein said guide means

COMPrises:

a horizontal work surface for supporting said rigid lami-
nated workpieces horizontally after exiting from said
laminating rollers; and

a downwardly-sloping guideway for guiding said flexible
laminated workpieces into said pull-roller means.

15. The system of claim 14, wherein said horizontal work
surface comprises a gap through which said fiexible lami-

10

15

10

nated workpieces can pass downwardly from said nip to said
pull-roller means, said rigid laminated workpieces being of
a size and rigidity to bridge said gap in travelling from said
nip.

16. The system of claim 15 further comprising a nose-
piece attached to said horizontal work surface for further
guiding said laminated workpieces along their respective
pathways.

{7. The method according to claim | in which the said
first and second exit pathways provide for guiding rigid
work pieces and flexible work pieces, respectively, automati-
cally without manual intervention of the operator.

18. The system of claim 15 wherein said horizontal work
surface for supporting rigid laminated work pieces horizon-
tally after exiting from said laminating rollers and the
downwardly sloping guideway for guiding said flexible
laminated work pieces into said pull roller means do so

20 automatically without manual intervention of the operator.

L . T T
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