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(57) Abrége/Abstract:

Hardsided luggage cases have used thermoformed shells of generally tray-like shape. The thermoforming process usually
Includes the step of vacuum forming. This vacuum forming inherently causes the corner regions at the intersection of the main
face and side faces of the tray-like shells to be of a thinner material than the rest of the case, leading to mechanical fallure when
the luggage case Is abused during use. The outer face of the shell is also subject to scratching and abrasion. The disclosed
process (Fig. 5) forms a thermoformable preform (11) by pressure laminating a layer of cloth fabric (44) to one face of the
thermoplastic substrate (42), preferably as the substrate I1s extruded and while still hot from the extrusion process. This
fabricfthermoplastic laminated preform (11) can be easily processed in a matched mold press (64). The fabric (44) should be of
a non-stretch type. This non-stretch characteristic, together with its intimate bonding to the thermoplastic substrate (42),
prevents the substrate from thinning in the corner regions. Indeed, because the intimately bonded fabric (44) drags or pulls the
substrate (42) from a number of directions as the corner regions are formed, the thermoplastic substrate (42) accumulates and
actually thickens in the corner regions, leading to a shell (12) which Is remarkably durable and aesthetically pleasing.
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Hardsided luggage cases have used thermoformed shells of generally tray-
Itke shape, The thermoforming process usually includes the step of vacuum

forming. This vacuum forming inherently causes the corner regions .at the

intersection of the main face and side faces of the tray-iike shells to be of a
thinner material than the rest of the case, leading to mechanical failure when

the luggage case 1s abusced during use. The outer face of the shell is also subject

to scratching and abrasion.

The disclosed process (Fig. 5) forms a thermoformable preform (11) by

pressure laminating a layer of cloth fabric (44) to one f‘ace of the thermoplastic
substrate (42), preferably as the substrate is extruded and while still hot from
the extrusion process. This fabric/thermoplastic taminated preform (11) can be
casily processed in a matched mold press (64). The fabric (44) should be of a
non-stretch type. This non-stretch characteristic, together with 1ts intimate
bonding to the thermoplastic substrate (42), prevents the substrate from thinning

in the corner regions. Indeed, because the intimately bonded fabric (44) drags

or pulls the substrate (42) from a number of directions as the corner regions are

formed, the thermoplastic substrate (42) accumulates and actualiy thickens in

the corner rcgions, leading to a shell (12) which 1s remarkably durable and

acsthetically pleasing.
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PROCESS FOR MAKING A THERMOFORMED SHELL
FOR A LUGGAGE CASE

Background of the Disclosure

Over the past 20 years or so, standard hardsided luggage cases included
two vacuum formed shells of thermoplastic sheet, usually an ABS (acrylonitrile
butidicne styrene) polymer. These shells were usually fastened to a pair of
aluminum or magnesium frames. Accessories such as wheels and handles were
also attached to the {frame or directly to the shells. A drawback of such ABS
shell luggage was that the corner portions, that is the areas of the generally
rectangular shells at the intersection of the generally planar major face and two
of the other faces, tended to be relatively thin in comparison to the other

portions of the thermoformed shell. This is because, inherent to the vacuum
forming process, the material 1s stretched thin tn these corner regions during the
deflection of the heated, rubbery ABS shect into the female vacuum form.
Consequently, the preform sheet tended to be made of a heavier material in
order to anticipate this thinning and to compensate for the thinning so that the
corher regions were adequately constructed. Despite these precautions, the
vacuum formed shells arc subject to failurc in the corner regions since a luggage

case tends to take considerable abuse concentrated at the corners.

Also as a result of making luggage of a relatively thicker ABS material,

the weight of the overall luggage case tended to be high, since the thickness of
the ABS material in the central portion of the shells were thicker than really

necessary to provide adequate strength.

Also, considerable effort has been expended to provide a scuff resistant

surface to the outside of the thermoformed shells. A printed capsheet of an

especially abrasion-resistant material is normally laminated onto the

thermoplastic ABS substrate.
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The supcrior durability and scuff resistance of a fabric covered shell has

been well known. In an attempt to capitalize on this phenomenon, ABS shell

luggage has been covered with fabric. One such product, marketed under the
trademark SILHOUETTE SUPRA by SAMSONITE CORPORATION, the
assignee of the subject invention, consisted of a conventional thermoformed
shell, but without the decorative printed capsheet. To this shell was adhesively
fastened a tailored covering of fabric consisting of a fabric rail portion (sized
to cover the periphery side walls of the shell), which is in turn sewn to a large
panel of fabric for covering the major face of the shell. While the aesthetic
desirability of the resulting fabric covered shell was apparent, this product was
expensive to manufacture and was quite heavy. The manual operations involved
in sewing the fabric covering, coating the outside of the thermoformed shell
with adhesive and pulling the thus sewn covering over the ABS shell took
considerable time and c¢ffort. While the sculf resistance inherent in the fabric
covering helped increase one aspect of the durability of the luggage, the

vulnerability of the shells to crack in the corner regions on extreme impact

remained unresolved.

Qbjects of the Invention

Accordingly, it is an object of the subject invention to provide a process

‘whereby the superior aesthetics and scuff resistance of a fabric covering is

imparted to a thermoformed shape, such as a shell for a luggage case, without
the considerable time and expense involved in prior fabric covered shell systems.

It is another object of the invention to provide a method of forming a
thermoplastic preform with a fabric covering which successfully overcomes the
vulnerability to mechanical failure in the corner regions of a luggage shell

brought on by the inherent thinning in the corner regions in a conventional

vacuum formed process.
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It is another object of the invention to permit the

use of durable non-stretch, woven fabrics for covering

thermoformed shells for luggage.

Other objects and advantages of the invention will

appear from the following description in conjunction with the

accompanying drawlngs.

Brief Description of the Invention

The invention provides a process of thermoforming a
cloth covered shape from a preform, said shape having a three
dimensional contour including a corner region, comprising the
steps of: (a) extruding a thermoplastic substrate; (b)
supplying a first woven cloth covering material; (c) bonding
the woven cloth covering material to a first face of said
substrate to form a preform having a woven cloth covered
exposed face and a substantially continuous thermoplastic layer
on the other exposed face; (d) feeding the preform into a press
having matched male and female tools; (e) forming the preform
in the press while the substrate is in a semi-molten condition

to form said corner reglion.

The fabric covering material and the thermoplastic
preform are bonded by feeding thermoplastic substrate through a
nip between a pair of rollers while still hot from the step of
extruding the thermoplastic substrate, while simultaneously
feeding the fabric covering material through the nip of the
rollers together with the thermoplastic and pressing the
thermoplastic and fabric together so that the fabric and the

thermoplastic substrate are intimately bonded together.

The preferred fabric covering material 1s capable of
stretching no more than about 15% at any step 1n the disclosed
process. This fabric covering material 1s a tightly woven

material with or without a bond enhancing coating such as an
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acrylic polymer latex. The male and female molds or tools are
sized to provide a space between them, when the press has
closed onto the thermoplastic fabric coated preform, which has

a thickness about the same dimension as the thickness of the

laminated preform.

The invention also provides a luggage case including
at least one thermoformed shell having a major face, a side
face, and a top face, and at least one corner region at the
intersection of said major face, said side face and said top
face, the shell comprising a thermoplastic substrate to at
least one major surface of which has been intimately bonded a
fabric covering prior to thermoforming said corner region, said
fabric covering being substantially continuous, formed of one
integral piece, and coextensive at least over sald corner
region, said fabric covering made of a woven fabric capable or
stretching not more than about 15% in the warp or woof
direction at least during thermoforming, whereby said
intimately bonded fabric prevents said thermoplastic substrate

from becoming thin in said corner regions.

Brief Description of the Figures

Figure 1 shows a luggage case, 1n particular a camera
bag, which includes shells formed in accordance with the

instant inventive process.

Figure 2 shows a thermoformed shell preform made in

accordance with the disclosed inventive process.

Figure 3 is a typical cross section taken along 3-3

of Figure 2.

Figure 4 shows an alternate construction to that

shown 1in Figure 3.
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Figure 5 shows the operation for bonding fabric and

the thermoplastic substrate.

Figure 6 shows the apparatus for molding a shell.

Figure 7a and Figure 7b illustrate steps 1n the

5 process of forming the inventive shell.

—a—— e
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Detailed T C  the Pref | Embod,
Referring to Figure 1, a luggage case 10 employing two shells 12 and 14
made by the subject process is shown., The shells include corner regions such as
region 16. These corner regions are characterized by the intersection of the

major face 18 and top face 20 or bottom face 24 and side faces 22, The shell 14
has similar corner regions. Since most luggage cases are generally parallelepiped
in shape, there would be four such corner regions for each of the shells 12 and
14. In any event, the outside of cach of the shells is covcrcd with a fabric
covering material 24, as will be dctailed later. Generally though the fabric
covering 24 provides superior-aesthetics and durability to the case. The fabric
covering 24 is essentially seamless, that is made of one piece, and is continuous
throughout the outside surface of the shell, and in particular in the corner
regions such as region 16. Other details of the luggage case 10 include a pair of
extruded vinyl frames 30 and 30 which are fastened to the outer peripheral edge
of cach of the shells 12 and 14 with ordinary stitch lines 36 formed by an
industrial type sewing machine, as can be seen continuing around the periphery
of the Case. The two shells are hinged together at a bottom hinge (not shown)

and are selectively openable using a conventional zipper-type closure (also not

shown). The case 10 further includes straps 37 riveted onto each shell into
vertical indentations molded into the outer surface of cach shell.

Figure 2 shows the shell 12 in an early stage (preform 11) of its
formation. In particular, as will be referred to throughout this disclosure, this
particular intermediate stage of shell is called a formed shell preform, since it
includes a fringe or edge 40 of thermoplastic substrate and fabric covering. This
edge 40 will be trimmed off in a subsequent step, resuiting in a shell 12 ready

for riveting and sewing to various other components to form the luggage case 10.
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Figurc 3 and Figurc 4 show cxtremely enlarged cross sectional views of
the fabric covered thermoplastic substrate from which shelt 12 and its preform
Il are made. The heart of this material is the thermoplastic substrate 42.
Conventional luggage related thermoplastic can be used to form the substrate 42.
The same ABS thermoplastic alloy used in prior hardsided luggage can be} used.
Of course, since at least the outside surface of the luggage will usually be
covered by the fabric, no separately applicd printed or engraved ABS capsheet
1s nccessary. Thus, the substrate 42 can include regrind and other materials and
be of almost any color, espcciglly if the inside surface of the luggage shell is also
covered with a fabric. Note the fabric 44 is a woven fabric of a very tight

weave, Unlike other fabric covered shell systems, fabric 44 need not, and as will
become apparent, should not be of the stretch-type fabric. In fact, fabric 44

should resist stretching, not only along the warp and woof directions, but also

in the bias direction.

The 1nterface 46 between the fabric 44 and the substrate 42 is
characterized by an intimate mechanical or chemical bond between the fabric
44 and the substrate 42, As will be detailed later, this mechanical or chemical
adhesive bond is accomplished by a combination of heat and pressure.

Figure 4 is identical to Figure 3, excep: the substrate 42 is covered on

both its major faces by the fabric covering material. To derive full benefits of

this invention, at lcast one of the fabric covering materials 44 and 45 must have
the non-stretch characteristics detailed herein, and also remain intimately
obonded to the substrate 42, even at the processing temperatures involved in the
thermoforming process. Thus, only one of the fabric covering materials is
needed to control the movement of the substrate during thermoforming, which

phenomenon is characteristic of the inventive process. The second fabric
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covering provides a convenicnt, relatively wrinkle free lining for a luggage shell
compared to a conventional post-forming, manuaily applied lining,
The intimate bond characterized in Figures 3 and 4 is obtained in

accordance with the instant invention by directly extruding the continuous web
of the thermoplastic substrate onto a surface of the fabric. Figure 5 itlustrates
this wherein conventional sheet extruding die lips 50 extrude a sheet of rﬁoltcn
thermal plastic into the nip of rollers 52 and 54. A feed roli 55 of ‘ffabric
covering material 44 pays out a continuous ribbon of fabric over dancing rollers
56 which continually adjust the tension on the ribbon of fabric 44 so that it is
smoothly fed to the nip between the rollers 52 and 54 with a minimum, or at
least a controlled, amount of tension thereon. A feed roll of fabric 45 is also
shown being fed into the nip between rollers 52 and 54. Again, the use of two
layers of fabric, one on the top and one on the bottom of the thermoplastic
material, i1s not necessary to practice the subject invention, as will be sct forth

in greater detail. In any event, the layer or layers of fabric are fed to the nip

roll on either side of the layer of molten thermoplastic substrate 42. The
combination of heat and pressure is localized along the full width of the ribbon
of thermoplastic substrate 42, forcing the thermoplastic into the interstices in
the surface of the fabric so that a strong mechanical bond is provided.
Because of the nature of this bond, the fabric itself must have special
surface characteristics in order to receive this mechanical or chemical adhesive
bond, yet prevent the molten thermoplastic from ieaking or "striking through"
during this step in the process, as well as during the subsequent thermoforming
of the shells. In particular, it has been found desirable to use a very tight basket
weave polyester material onto one major face of which has been coated a foamed
acrylic copolymer waterproofing coating. The acrylic copolymer is preferably

brushed into the surface to enhance the bond between this acrylic latex and the
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fabric itself, This is a conventional fabric normally used for softside luggage

and upholstery applications, with the acrylic coating being normally provided

to cnhance the resistance of the fabric to water and dust penetration. Here,
however, this acrylic copolymer latex coating provides two functions. The first
15 to prevent the thermoplastic from striking through the small but numcrous
gaps between the warp and woof threads of the tight basket \#cavc {abric.
Secondly, it enhances the otherwise difficult adhesive bond between the acrylic
[ibers making up the fabric covering material and the thermop.lastic, especially
if that thermoplastic substrate is a polypropylene extruded sheet. While Figure
5> shows both top fabric covering material 44 and bottom covering fabric
material 45, the construction of Figurc 3 can casily be had by eiiminating the

feed of fabric 45 into the nip of rollers 52 and 54,

The thus formed two (or three) layer laminate or preform 11 is cooled
around roller 54, Then a reverse roll 56 bends the laminate around a reverse
circumference as the preform web continues to cool. Subsequently, the supply
roll is formed of the laminate for subsequent use, as will be detailed.

Turning to Figure 6, the preferred method of using the thus formed
laminate 1s shown. To the right is shown a supply of fabric covered preforms

42. While not necessary to the process, it is found desirable to cut the continuous

web of thermoplastic and fabric laminate into a series of preforms 42 of
predetermined size. This permits easy handling of the preform and reduces the
risksinherent in a continuous in-line process, although such a continuous in-line
process 1s contcmplated by the instant invention. In any event, individual
preforms 42 are fed into an infrared oven 60 onto a moving wire conveyor
which passes between oppositely facing infrared heaters (not shown). A

predetermined time later, the heated preform 42 emerges on the other end of the

oven. In this condition, the thermoplastic substrate is in a2 semi-molten or plastic
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condition. This condition is characterized by a generally rubbery, flaccid
condition for an ABS sheet or, in the case of a polypropylenc sheet, a {laccid,
taffy-like consistency. The operator takes the thus heated, semi-molten
thermoplastic laminate and places it between the jaws of a press 64. The press
i$ hydraulically controlled and includes a hydraulic pressure control system 66
of conventional construction. This system can be adjusted and calibrated so that
the jaws of the press will apply a predetermined amount of pressure for a
predetermined duration to the preform as it is thcrmoplasticaloly deformed by

the tools carried by the jaws of the press.

Figurc 7 shows in schematic fashion that those tools comprise a male
moid 65 and a female mold 67. The male mold 65 is dimensioned 3o that, when
the jaws of the press 64 are fully deployed and the hydraulic pressure controller
66 has applied the maximum predetermined pressure, the gap between male mold
65 and female mold 67 approximately equals the original thickness of the
preform 42. As will become apparent, this invention contemplates deviating
from this general rule for specific areas and purposes, in particular in the areas
of the gap between the mold portions which correspond to the corner regions of
the finished molded preform. In any event, the preform 42 is merely placed over
the {emale mold 67 and the press cycled to bring the male mold 65 into final

position as in Figure 7b. Unlike conventional vacuum forming, no attempt is
made to constrain the movement of the edges of the preform 42 as the male mold
65 forces the preform into the female mold 67. This is an important aspect of
the subject invention, since it 18 the substantially non-stretching fabric covering

44 (and/or covering 45) which operates to move and distribute the plastically

flowing preform 42 into its ultimate shape. Thus, fabric 44 must remain
substantially unrestrained for most of the actual molding process. Only as the

press jaws close onto the edge portions 40 of the preform is there any substantial
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restraining of the movement of the fabric. At that point in the forming process,

most of thc movement of the preform is complete anyway,

preform 11 have been pulled inwardly substantially and the gap, as detailed
above, is substantially (illed by the laminate preform 11. While not show;l, tool
members 65 and 67 are cooled by a fluid so that on withdrawal of the mal; mold
65, the preform 11 retains the final shape of the luggage shell,

Examplc I: An example of the inventive process comprises forming of
the shell 12 for the camera case. The substrate 42 consists of a conventional

polypropylene compound extruded in a conventional manner into the nip rolls

as shown in Figure 5. Its overall thickness was about .085 inches, The fabric 44
1s a coated basket weave fabric which can be characterized as a non-stretch
fabric. For example, this fabric stretches less than about 15% under 5 ibs.
tension when being laminated to the polypropylene substrate.

The press 64 is hydraulically operated and the pressure regulated so that
the pressure is controlled between 50 and 100 p.s.i. This pressure permits the
details (such as the indentations for the handle straps) of the finished product

shape (as provided in the surface of the male and female mold) to be coined into

‘the surface of the hot laminate material. Yet the pressure is not so high to push

the substrate through the interstices of the woven cloth. The male and female
molds are sized to leave a gap which approximately corresponds of the initial
thickness (+50%/-10%) of the cloth/substrate preform 11. In a particular
example, the polypropylene substraté has a nominal thickness of about 0.085
inches, and a woven cloth fabric has a nominal thickness of about 0.017 inches.
The combined lamination (after some loss resulting from pressing the cloth into

the surface of the substrate) is about 0.100 inches thick. The matched mold tools
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for the camera case of Figure 1 have an overall depth of about 3 inches, with the
malec portion of the mold fitting to within 0.100 inches of the female portion of
the cavity. In somc arcas (i.c., the corners where a buildup of substrate material
18 desired) this matched male and female tooling forms a gap of about 0.130
inches.

The fabric material is of a type which resists stretching at the process
temperatures, such that the overall elongation of the fabric in both the warp and
woof direction is less than about 10%, preferably less than about 5%. Thus,

when such fabric 1s intimately bonded to the thermoplastic substrate in

accordance with the lamination process set forth above, the fabric can be
depended upon to carry with it the thermoplastic substrate during the

processing.

This is especially noticeable and desirable at or near the corner regions

of the luggage shell. Here, the edges 40 of the heated preform which will
eventually become scrap is permitted to move or slide as the substrate/cloth
laminate 1s pulled into the female mold by the male portion of the mold. In this
process, the [abric, being firmly adhered to this substrate, carries with it the
viscous substrate from several direé‘tions surrounding each corner. This action
contributes a substantial volume of substrate material, actually thickening the
substrate in the corners in contrast to the normal thinning which occurs in the

conventional vacuum-formed processing of luggage shells. This fabric "feeding”
of the substrate is best utilized when adequate material projects beyond the
edges of the matched mold halves when the mold 13 closed. For example, for a
shell having a major longitudinal dimension of about 12 inches and depth of
about 3 inches, it has been found desirabie to dimension the preform 11 such

that about a half an inch of fabric projects beyond the edge of the mold shape.
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To further illustrate the limited stretch characteristics of the preferred
embodiment, the molded shell preform 40 in the above example had the
following physical characteristics. The overall stretch in the horizontal

dimension amounted to only about 2% between the premolded preform (flat

sheet) and moided shell preform 11 as shown in Figure 2, The stretch in the
other direction was about the same. The stretch in the diagonal direction
amounted te about 5.2% (corner to corner in the overall preform 11). Measuring

along the diagonal defined by the corner regions of the shell shape, the overall
stretch was only 8.1%. This.is in striking contrast to a conventional vacuum

formed shell 1n which, if equivalent measurements were done, the stretch during

molding can be 50% and sometimes 80%.
The particular fabric used was an 1800 denier polyester. Comparing the
pics per inch of the preform 11 in the center of the major face 24 of the shell

shape with the corresponding measure in the corner regions, it was found that
the cloth had been foreshortened such that the pics per inch increcased between
about 5% and about 30%. Comparing the pics per inch in the preform prior to

thermoforming with the fabric covering in these same corner regions shows a

similar 5% to 30% foreshortening.

Not only does this foreshortening or compression illustrate the intimate
bond/substrate feeding phenomenon, the vulnerable corner regionsare provided
with a denser, more tightly woven fabric covering. This denser covering not
only decreases the likelthood of substrate strike through during thermoforming,
but also provides a more abrasion and wear resistant corn¢r region in the
finished product.

The shells, according to the instant invention, are remarkably free of

wrinkles, having wrinkles only near the intersection of the edge portions 40 with

the shell shape.
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Idecally the temperature for the laminate, just prior to molding, should be

high cnough to make the combination pliable such that the material will

conform to thc matched mold tooling at the 50-100 p.s.i. process pressures sct

forth above. For an ABS substrate, this temperature 13 between 250 degrees
Fahrenheit and 350 degrees Fahrenheit., For other materials, espé'cially
crystalline thermoplastic materials, this temperature should be above the glass
transition temperature for the material. The upper limit of such processing
temperaturesisdetermined solely by the degradation characteristics of the cloth,
the substrate and any adhesion promoting material at the cloth/substrate
interface.

Example 2: Whenapplied toa finished luggage caseand compared with
a conventional ABS shell material, the luggage shells formed of the inventive
material have superior physical characteristics. For example, a standard case
was madc up using a standard construction, cxcept for the disclosed use of the
inventive shell matcrial. The shell material comprised a thermoplastic ABS
substrate having a nominal thickness of only 0.085 inches to which was

laminated, according to the disclosed process, a coated basket weave fabric

described above. The fabric contributed between 0.010 and 0.015 inches of
additional thickness, bringing the total to having a dimension of 0.100 inches.
A luggage case was submitted to a battery of standard performance tests which
investigated resistance to permanent deformation on impact, overall physical

integrity and dimensional stability. In one test {(called a tumble test), for

example, the finished case was filled with a load of simulated clothing and
placed in a rotating drum where the case was permitted to tumble against
wooden and metal obstructions with sharp corners fixed to the interior
circumference of the drum. The case made of the inventive material maintained

physical integrity long after a conventional casec would have failed. The corners
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of the casc appcared to have the original shape and were intact. A conventional
case made of similar ABS material but with a decorative capsheet having a total
thickness of 0.1200 inches, after undergoing a similar test, had corners dented

or dimpled and, in one case, a corner was completely punched out.

The case with the inventive laminate was subsequently disassembled. The
ARBS substrate had itself yielded, splitting in several places. But the in}imatc
bond of the fabric had retained the overall shape of the case and had held the
broken portions together. Thus the physical integrity of the casc was
maintained. The superior mechanical characteristics of the material results in
a substantial weight savings over conventional construction. For cxample, ina

typical standard case size, the case using the inventive laminated shells saved 6

ounces in overall weight.
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CLAIMS:
1. A process of thermoforming a cloth covered shape from

a preform, said shape having a three dimensional contour

including a corner region, comprising the steps of:
(a) extruding a thermoplastic substrate;
(b) supplying a first woven cloth covering material;

(c) bonding the woven cloth covering material to a
first face of said substrate to form a preform having a woven
cloth covered exposed face and a substantially continuous

thermoplastic layer on the other exposed face;

(d) feeding the preform into a press having matched

male and female tools;

(e) forming the preform in the press while the
substrate is in a semi-molten condition to form said corner

reglionmn.

2. A process of thermoforming a shape as in claim 1

further including the step of:

(a) cooling the cloth covered shape after the step of

forming.

3. A process of thermoforming a shape as in claim 2

further including the step of:

(a) trimming the cloth covered shape after the step

of cooling.

4 . A process of thermoforming a shape as in claim 1

further including the steps of:

(a) supplying a second covering material comprising a

fabric layer; and
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(b) bonding said second covering material to a second

face of said substrate.

5. A process of thermoforming a shape as in claim 1

further including the step of:

(a) cutting the cloth covered preform into a series

of individual preforms before the step of feeding.

6 . A process of thermoforming a shape as in claim 1

further including the steps of:

(a) cooling the cloth covered preform to ambient

temperature; and

(b) heating the cloth covered preform to place the

thermoplastic substrate of the preform in a semi-molten

condition before the step of feeding the press.

7 . A process of forming a shape as in claim 1 whereiln

the step of bonding comprises:

(a) feeding the thermoplastic substrate through the

nip between a pair of rollers while still hot from the step of

extruding; and

(b) feeding the cloth covering material through the
nip of said pair of rollers together with the thermoplastic;

and

(c¢) squeezing the cloth covering material and the

thermoplastic substrate together at the nip;

(d) whereby the cloth covering material and the

thermoplastic are intimately bonded together.

8 . A process of forming a shape as in claim 1 wherein:



CA 02051785 2000-11-06

65666-163

17

(a) the cloth covering material 1s a non-stretch
woven fabric capable of stretching no more than about 25

percent at the temperature at which the fabric covered preform

is pressed into the shape.

5 9. A process of forming a shape as in claim 1 wherein:

(a) the cloth covering material 1s a non-stretch
woven fabric capable of stretching no more than about 15

percent at the temperature at which the fabric covered preform

is pressed into the cloth covered shape.
10 10. A process of forming a shape as in claim 1 whereiln:

(a) said cloth covering material 1s a basket weave

cloth.

11. A process of forming a shape as in claim 9 wherein:

(a) the cloth covering material has a tightly woven

15 basket weave with a bond enhancing coating thereon.
12. A process of forming a shape as in claim 1 wherein:

(a) the male and female molds are so dimensioned SO
as to provide, a space therebetween, when the press has closed
onto the preform during the step of pressing, which space has a

20 thickness dimension approximately equal to the thickness

dimension of the preform.

13. A process of forming a shape as in claim 1 wherein:

(a) the said woven cloth covering material comprises
a cloth capable of intimately bonding to said substrate such
25 that, when said substrate i1s in a semi-molten condition, said

fabric remains adhered to said substrate; and
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(b) wherein said step of forming includes the step of
carrying said substrate into said mold on said woven cloth
material covering whereby the thickness of said substrate

remains substantially unreduced as a result of the step of

5 molding.
14 . A process of forming a shape as in claim 1 wherein:
(a) said thermoplastic substrate is polypropylene.
15. A process of forming a shape as in claim 1 wherein:
(a) said thermoplastic substrate 1s ABS.
10 16. A luggage case including at least one thermoformed

shell having a major face, a side face, and a top face, and at
least one corner region at the intersection of said major face,
said side face and said top face, the shell comprising a
thermoplastic substrate to at least one major surface of which
15 has been intimately bonded a fabric covering prior to
thermoforming said corner region, said fabric covering being
substantially continuous, formed of one integral piece, and
coextensive at least over said corner region, said fabric
covering made of a woven fabric capable of stretching not more
20 than about 15% in the warp or woof direction at least during
thermoforming, whereby said intimately bonded fabric prevents
said thermoplastic substrate from becoming thin in said corner

reglions.

17. A luggage case as in claim 16 wherein said fabric

25 covering is made of a fabric having a tight basket weave.

18. A luggage case as in claim 16 wherein said fabric 1is
a polyester fabric which includes a coating of an acrylic

copolymer emulsion.
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19. A luggage case as in claim 16 wherein the pics per
inch of the fabric covering in the corner region 1is between 5%

and 30% greater than the pics per inch of the fabric in the

central portion of the major face.
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