7011958 A1 | NP YO0 00 0O

Tg)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

10 February 2005 (10.02.2005) PCT WO 2005/011958 Al

(51) International Patent Classification’: B29C 59/18, (81) Designated States (unless otherwise indicated, for every

DO6C 3/08 kind of national protection available): AE, AG, AL, AM,

21) Int tional Application Number: AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

(21) International Application Num O US2004/023824 CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FL,

GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

(22) International Filing Date: 23 July 2004 (23.07.2004) KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,

. . MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

(25) Filing Language: English PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,

(26) Publication Language: English ;& TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
(30) Priority Data: .

60/491,435 31 July 2003 (31.07.2003) US (84) Designated States (unless otherwise indicated, for every

10/743,936 23 December 2003 (23.12.2003) US kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): DU-
RAKON ACQUISITION CORP. [US/US]; 2101 North
Lapeer Road, Lapeer, MI 48446 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SMITH, Leslie, E.
[US/US]; 5158 Coldwater Road, Lapeer, MI 48446 (US).
MONTAGNA, John, C. [US/US]; 3738 Woodland drive,
Metamora, MI 48455 (US).

(74) Agent: RUDY, Christopher, John; 209 Huron Avenue,
Suite 8, Port Huron, MI 48060 (US).

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,

[Continued on next page]

(54) Title: FORMATION OF WIDE PAINT FILM PARTS

(57) Abstract: Method of forming wide paint film parts embraces providing an apparatus (100) for forming wide paint film parts,
having frame (10); and, attached to the frame, at least two paint film stock grasping members (50/60), which generally oppose one
another, which can grasp deformable paint film stock, at least one of which can be moved apart from the other while the stock is
& grasped; providing the deformable paint film stock; grasping the stock on generally opposing sides by at least two paint film stock
grasping members; and moving, while the stock is so grasped, the at least one of the two paint film stock grasping members apart
from the other so as to draw or stretch the stock to form a drawn or stretched paint film stock part precursor or a formed wide
paint film stock part. The frame may have lateral support members (11) in a rectangular or square arrangement, and the grasping
members may include orthogonal (51, 55), oblique (52, 54) and corner (53) types. The apparatus can be electrically controlled and/or

pneumatically actuated.



WO 2005/011958 A1 I} 110 080000 0000 0000

EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, — asto the applicant’s entitlement to claim the priority of the
JP,. KE, KG, KP. KR, K7, LC, LK, LR, LS, LT, LU, LV, MA, earlier application (Rule 4.17(iii)) for all designations
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, — of inventorship (Rule 4.17(iv)) for US only

PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ,

T™M, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM,

ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, NA, Published:

SD, SL, §Z, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, —  with international search report

BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE,

IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI patent  For two-letter codes and other abbreviations, refer to the "Guid-
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE,  ance Notes on Codes and Abbreviations" appearing at the begin-
SN, TD, TG) ning of each regular issue of the PCT Gagzette.



WO 2005/011958 PCT/US2004/023824

FORMATION OF WIDE_ PATINT FIIM PARTS

This claims priority benefits of United States of America
(US) patent application Nos. 60/491,435 filed on July 31, 2003
A.D. as a provisional patent application, and 10/743,936 filed
on December 23, 2003 A.D. as a utility patent application.

For the US the same is claimed under the Patent Cooperation
Treaty (PCT) and/or Title 35 United States Code, particularly
under Sections 119(e), 120, 363 and/or 365. For any additional
country it is claimed under the PCT and any prevailing national
law(s), rule(s) and/or custom(s).

The complete specifications of the above mentioned /435 and
936 patent applications are incorporated herein by reference.
FIELD OF THE INVENTION
The present invention concerns an apparatus and a method
for formation of wide paint film parts. Such parts also are of
concern here, as a wide part precursor, and a wide part itself.
BACKGROUND TO THE INVENTION
Various articles of manufacture are made with paint film

technology. 1In such technology, a deformable base, for
example, of a thermoformable plastic, has a paint film
laminated thereon, and such a laminated composition may be
obtained commercially or made on site. The laminated
composition is formed into a part, for example, through
pressure or vacuum molding. Thus, for example, sport utility
vehicle running boards can be made.

The paint film industry, however, is limited as to sheet
width. The widest sheet width known to be available approaches

approximately sixty inches (about 1.52 meters), for example,
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being fifty-eight inches (about 1.47 meters). This limitation
occurs for various reasons, among which is the greater expense
that would be entailed to make paint film stock of widths
greater than available since among other things the application
of paint film to form the stock is carried out by a gravure
process. As a result, many wide products, for example, tonneau
covers, cannot be made with prior paint film technology.

It would be desirable to ameliorate or overcome this.

DISCLOSURE OF THE INVENTION

In general, the present invention provides, in one aspect,
an apparatus for formation of wide paint film parts, which
comprises a frame; and, attached to the frame, at least two
paint film stock grasping mémbers, which generally oppose one
another, which can grasp deformable paint film stock, at least
one of which can be moved apart from the other while the stock
is grasped. Such members may be grasper-retractors. Provided
in another aspect is a method for formation of wide paint film
parts, which comprises providing the apparatus for formation of
wide paint film parts; providing a deformable paint film stock;
grasping the stock on generally oppoéing sides by at least two
paint film stock grasping members; and, while the stock is so
grasped, moving the at least one of the two paint film stock
grasping members apart from the other so as to draw or stretch
the stock. Additional aspects of the invention include a drawn
or stretched paint film stock part precursor, and a formed wide
paint film stock part.

The invention is useful in plastic and paint film

technology.
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Significantly, by the invention, paint film technology is

advanced in kind by making provision for wide paint film parts.

In particular, paint film stock part precursors and parts can
be made wider than available paint film stock. Thus, the paint
film industry is not necessarily limited with respect to sheet
width. And so, many wide products, for example, tonneau
covers, can be made with the instant paint film technology. 1In
.turn, hazards associated with spray or electrostatic painting
of such wide parts can be avoided, and manufacturing costs of
such wide parts can be reduced. Numerous further advantages
attend the invention.

The drawings form part of the specification hereof. With
respect to the drawings, which are not necessarily drawn to
scale, the following is briefly noted:

FIG. 1 is a top, plan view of an apparatus for formation of
- wide paint film items or parts of the invention especially from
sheet stock, which includes a frame with grasper-retractors.

FIGS. 2 and 3 show an embodiment of an extender-retractor
component for a grasper-retractor employed in the apparatué of
FIG. 1, in retracted (FIG. 2) and extended (FIG. 3) positions.

FIGS. 4 and 5 show another extender-retractor component for
a grasper-retractor employed in the apparatus of FIG. 1, in a
retracted position (FIG. 4) 'and an extended position (FIG. 5).

FIGS. 6 and 7 show another extender-retractor component for
a grasper-retractor employed in the apparatus of FIG. 1, in a
retracted position (FIG. 6) and an extended position (FIG. 7).

FIGS. 8 and 9 show another extender-retractor component for

a grasper-retractor employed in the apparatus of FIG. 1, in a
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retracted position (FIG. 8) and an extended position (FIG. 9).
FIG. 10 and 11 show another extender-retractor component
for a grasper-retractor employed in the apparatus of FIG. 1, in

retracted (FIG. 10) and extended (FIG. 11) positions.

FIG. 12 is a top plan view of another apparatus for
formation of wide paint film parts of the invention, which
includes a frame and grasper-retractors. Compare, FIG. 1.

FIGS. 13-17 show views of parts of the apparatus of FIG. 12
that in general are employed in the apparatus of FIG. 1 also:
an exploded, rear plan view of a grasper-retractor (FIG. 13)
taken generally along arrow 8A in FIG. 12; grasper-retractors
as a set (FIG. 14) faken along arrow 8B in FIG. 12; another
grasper-retractor (FIG. 15) taken along arrow 8C in FIG. 12; a
side, elevational plan view of a frame member on or in which
the foregoiﬁg grasper-retractors may be associated (FIG. 16);
and a top plan view of a part shown in FIG. 14 (FIG. 17).

FIG. 18 is a top plan view of another apparatus for
formation of wide paint film parts hereof, which includes a
frame and grasper-retractors. Compare, FIGS. 1, 13-17.

FIG. 19 is a top view of another apparatus for formation of
wide paint film parts of the invention, which includes a frame
and pneumatic grasper-retractors, with some air lines and all
electrical lines not depicted. Compare, FIGS. 1, 13-17, 18.

FIG. 20 is a bottom view of the apparatus of FIG. 19.

FIG. 21 is a top, perspective view of the apparatus of FIG.
19 (strapped to a frame for transport).

FIG. 22 is a top, perspective view of an oblique

grasper-retractor assembly mounted to the frame, taken
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generally along arrow 13 in FIG. 19.

FIG. 23 is a top, perspective view of a corner
grasper-retractor assembly mounted to the frame, taken
generally along arrow 14 in FIG. 19.

FIG. 24 is a top, perspective view of the mounted
grasper-retractor assemblies of FIGS. 22 and 23, taken
generally along arrow 15 in FIG. 10.

FIG. 25 is a bottom, perspective view of the mounted
grasper-retractor assembly of FIG. 14, taken generally along
arrow 16 in FIG. 20.

FIG. 26 is a top, perspective view of orthogonal and
oblique grasper-retractor assemblies mounted to the frame,
taken generally along arrow 17 in FIG. 19.

FIG. 27 is a bottom view in more detail of part of the
apparatus of FIG. 19 taken generally in the loop 18 of FIG. 20.

FIG. 28 is a bottom, perspective view of the mounted
orthogonal aﬁd oblique grasper-retractor assemblies of FIG. 26,
taken along arrow 19 in FIG. 20.

FIG. 29 is a side view of a mounted orthogonal
grasper-retractor assembly, taken along arrow 20 of FIG. 19.

FIGS. 30 and 31 show perspective views of a wide paint film
stock part product of the invention, a tonneauﬂcover,
associated with a box of a pickup. truck, assembled (FIG. 30);:
and exploded (FIG. 31).

The invention can be further understood by the following
detail, which may be read in view of the drawings. Such is to
be taken in an illustrative and not necessarily limiting sense.

With respect to the drawings, apparatus 100 can be employed
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to grasp deformable paint film stock 7, which may be the
starting material, for formation of wide paint film parts 8, 9.
The part 8 is a drawn or stretched paint film stock precursor
such as a paint film stock piece 7 lengthened and/or widened to
exceed the original dimensions of the piece 7 when it is
inserted into the apparatus 100 for formation. For example,
when paint film stock sheet 7 is employed with a 58-inch
(1L.47-meter) width as the starting material and is drawn or
stretched, the part 8 exceeds an about 60-inch (about
1.52-meter) width, to include exceeding of an about 65-inch
(about 1.65-meter), an about 70-inch (about 1.78-meter), an
about 75-inch (about 1.90-meter) and an about 80-inch (about
2.03-meter) width; such a paint film stock piece 7, as a sheet,
may have started with, for example, a 68-inch (1.73-meter)
length, and be drawn or stretched to exceed an about 70-inch
(about 1.78-meter) length, to include an about 75-inch (about
1.90-meter), an about 80~inch (about 2.03-meter), an about
85-inch (about 2.1l6-meter), an about 90-inch (about 2.29-meter)
and an about 95-inch length, to form the part 8. Preferably,
the part 8 is drawn or stretched in at least two non-parallel
directions, for example, with standard rectangular or square
starting stock along both its width and length. In terms of
percentages, such drawing or stretching can be, for example,
with respect to the dimension termed the width, at least about
103% (60/58); to include at least about 112% (65/58); 121%
(70/58); 129% (75/58) and 138% (80/58); and with respect to the
dimension termed the length, at least about 103% (70/68); to

include at least about 110% (75/68); 118% (80/68); 125%
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(85/68); 132% (90/68) and 140% (95/68). 1In general, the
drawing or stretching to form the precursor part 8 can result
in a part 8 (or 9) which is at least about 103% of the size of
the starting paint film piece, to include at least about 105%,
110%, 120%, 130%, 140%, and even 150% or greater, say, to about
400% or possibly more. The maximum amounts of drawing or
stretching are typically limited by the properties of the
deformable paint film stock, especially as concerns its paint
film layer; with greater drawing or stretching often come risks
of making the paint layer too thin, which can form a product
less desirable in appearance. However, the part 9 is a formed
wide paint film stock part, which may be formed from a
precursor part 8, say, which may be cooled and/or formed on
another production line or site, or be taken from starting
paint film stock to the formed part 9 without processing
interruption. Intricate molding features and so forth can be
characteristic of the formed part 9. An example of the formed
part 9 is a tonneau cover for a pickup truck, which, for
instance, may have an overall width of about from sixty to
seventy-six inches, an overall length of about from sixty to
ninety-six inches, and other features such as curved sides,
rolls and so forth. Note, FIGS. 30 and 31. Other examples of
formed parts 9 may include ioqd floors, claddings, facias and
so forth. Characteristically, the wide paint film parts 8 and
9 retain a painted surface finish from the starting paint film
stock over substantially if not completely all of its visible
final surface.

The apparatus 100 includes frame 10, which can include
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lateral suppoft 11, and slide or glide grooves 12. See,
FIGS; 1-29.

Attached to the frame 10 are at least two paint film stock
grasping members 50/60. Preferably, at least two sets of the
members 50/60 are present. Sets of the members 50/60 typically
oppose one another in pairs. Preferably, the sets of members
50/60 draw or stretch the stock 7 (or part 8) along at least
two axes, and, desirably at least two of these axes are
substantially orthogonal to one another. Each member 50/60 can
grasp the deformable paint film stock 7, and, beneficially,
opposing members 50/60 can be moved apart from one another upon
grasping of the stock 7 (or part 8 as the case may be). A
member 50/60 may include extender-retractor component 50
mounted to the frame 10 through mount 50M, which advantageously
can be a highly stable in a Z-shape, such as the variously
sized extender-retractors 51, 52, 53, 54 and 55, each of which
may have extending-retracting arm 56 and housing 57, for
example, which may be pneumatically activated such as by a
piston (pitman) and cylinder arrangement. The housing 57 may
be thermally insulated with insulation 57i, say, of glass fiber
having a metal foil outer skin. With respect to lateral
support member(s) 11 of the frame 10, which may be in a
rectangular or square shape'overall, the extender-retractors 50
may be of orthogonal 51, 55; oblique 52, 54; and/or corner 53
type. In a typical assembly 100, the extender-retractors 50
are actuated in the same plane with one another, which
advantageously is, in general, parallel with a plane formed by

the lateral support portions 11 of the frame 10. Hydraulic
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and/or mechanical activation as by screws, gears and so forth
may be employed. Auxiliary guides 58 may be provided, for
example, one per orthogonal or oblique arm 51, 52, 54, 55 or in
corners of the frame 10, say, with two guides 58 assisting one
subassembly 53, which may extend into and slide within a
corresponding slide or groove 12 of a lateral support 11 of the
frame 10. Plate 59 may connect the guide(s) 58 with
stock/part-grasping clamp 60 through upstanding connecting
member 60C. The member 50/60 can grasp the stock 7, or part 8,
through the clamp 60, which can have a set of jaws, which can
include lower jaw 60L and upper jaw 60U, with at least one of
these movable in relation to the other, say, with the lower jaw
60L movable with respect to a stationary upper jaw 60U, for
exanple, each made of a flat metal plate and endowed to close
and open pneumatically through extension-retraction cylinders
61 typically smaller than the extender-retractors 51, 52, 53,
54, 55. Here, too, hydraulic and/or mechanical activation as
by screws, gears and so forth may be employed. The clamp 60,
which is attached to a corresponding arm 56 of a
grasper-retractor 51-55 can be drawn away from its opposing
counterpart through retraction of opposing sets of the
grasper-retractors 51-55, and which grasps the stock 7, or the
part 8, in order to move opﬁosing sets of such members apart to
draw or stretch the stock 7, or the part 8. See, FIGS. 1-29.

A grasper-retractor 50/60 may find a substitute in a
nonretractable clamp, from which an opposing, movable
grasper-retractor 50/60 would pull in order to draw or stretch

stock 7 or parts 8.
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As would be understood by persons skilled in the art, the
frame 10 and stock grasping member 50/60 ensemble can include
member 78, and additional features such as stops, limit
switches, guards, and so forth. Electrical wiring (e-) may be
insulated with glass fiber insulated to withstand heat as well.
Auxiliary equipment and structures can be provided. For
example, a vacuum device can be employed to grasp a sheet of
the stock 7, or pa;t 8, for delivery to the apparatus 100;
stock heaters, for example, ceramic heaters, are typically
employed to heat the stock 7, or part 8, for formation of the
next part 8 or 9 in the series; the apparatus 100 may be
conveyed through a stock-processing oven to do this; and
post-processing equipment such as a conveyancing contrivances
and/or a cooler may be employed.

The apparatus 100 and its parts can be made with suitable
materials. For example, metal parts are advantageously
employed for the most part, to include for the frame 10, much
if not all of the grasper-retractors 50/60, pneumatic lines
(air) and so forth. Methods known to those skilled in the
pertinent art can be employed to make and assemble the
apparatus 100 and its parts.

In typical practice of the wide paint film part formation
methodology of the invention, the apparatus 100 and deformable
paint film stock, as starting stock 7 or part 8 are provided.
The stock 7, 8 is fed into place with the assistance of loading
tables and the vacuum device, and grasped on generally opposing
sides by at least two sets of the paint film stock grasping

members 50/60, say, with the jaws of the clamps 60 by closure

10
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of a movable lower jaw plate against a stationary upper jaw
plate. While the stock 7, 8 is so grasped, it is moved apart
by the at least two sets of members 50 (51-55) so as to draw or
stretch the stock. Heating by heaters is typically carried out
to soften the stock 7, 8 for the step of drawing or stretching.
Following the latter, the part 8 or 9 is moved along with the
post-processing equipment 90. An advantageous thermoformer
sequence of operation in the practice of the invention is set
forth as follows:

A. Sheet 7 is loaded into grasper-retractor subassemblies
50/60 by vacuum cups, load table, and/or other means.

B. The loaded frame 10 is moved into an oven.

C. Upon completioh of heat-up, -the loaded frame is moved
from the oven and into a forming area over or under a
mold, depending upon whether the mold is mounted to
top or bottom plateau.

D. Cylinders 57 of the extender-retractors 51, 52, 53, 54
and 55 are energized to retract and stretch the sheet 7
to proper size, forming a hotAprecursor part 8.

E. Mold is moved into position to fofm part 9 from part 8.

F. Cycle is completed per standard thermoforming methods.

G. After the part 9 is unloaded, the cylinders 57 are
energized to extend to enable loading of new sheet 7,
and the sequence is repeated.

Temperatures, times, and other parameters can vary,
particularly according to properties of the stock 7 or part 8
employed or part 8, 9 made, as would be understood by persons

skilled in the art.

11
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The present invention is thus provided. Various features,
parts, subcombinations or combinations may be employed with or
without reference to other features, parts, subcombinations and
combinations in the practice of the invention, and numerous
modifications can be effected within its spirit, the literal

claim scope of which is particularly pointed out as follows:

12
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What is claimed is:

1. A method for forming wide paint film parts, which
comprises:

providing apparatus for forming wide paint film parts,

| having a frame; and, attached to the frame, at least
two paint film stock grasping members, which generally
oppose one another, which can grasp deformable paint
film stock, at least one of which can be moved apart
from the other while the stock is grasped;

providing a deformable paint film stock;

grasping the stock on generally opposing sides by at least
two paint film stock grasping members; and

moving, while the stock is so grasped, the at least one of
the two paint film stock grasping members apart from the other-
so as to draw or stretch the stock.

2. The method of claim 1, wherein heat is applied to the
stock to facilitate stretching.

3. The method of claim 1, wherein the stock is stretched
to at least about 125% of at least one of its original
dimensions before stretching.

4. Apparatus for forming wide paint film parts, comprising
a frame; and, attached to the frame, at least three paint film
stock grasping members, at least two of which generally oppose
one another and can grasp deformable paint film stock, at least
one of the at least two paint film stock grasping members that
generally oppose one another can be moved apart from the other
while the stock is grasped, and the remaining paint film stock

grasping member can grasp the stock in a direction oblique from

13
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that which the at least two paint film stock grasping members
can draw or stretch the stock.

5. The apparatus of claim 4, wherein the frame has lateral
support members in a rectangular or square arrangement, and the
grasping members include orthogonal, oblique and corner types.

6. The apparatus of claim 4, which is electrically
controlled and/or pneumatically actuated.

7. An article of manufacture comprising a drawn or
stretched paint film stock part precursor or a formed wide
paint f£ilm stock part.

8. The article of claim 7, which is said precursor.

9. The article of claim 7, which is said part.

10. The article of claim 9, which is a tonneau cover for a

pickup truck.

14
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