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CONVERTIBLE TOP COVER AND HEADLINER
INTERCONNECTED BY BOWS

CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S. provisional application
Serial No. 60/548,325, filed February 27, 2004.

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to convertible tops having a headliner.
2. Background Art

Convertible tops are popular options on vehicles. Convertible tops
may be extended to cover a passenger compartment or retracted to provide an open
passenger compartment. Convertible tops have a soft top cover that is supported by
a top stack linkage in an extended, or covering, position. The convertible top is
folded by the top stack linkage and generally stowed in a storage compartment or

in a portion of the trunk of a vehicle when in its retracted, or open, position.

Convertible tops may be provided as a single layer, or cover only,
design. One disadvantage of single layer convertible tops is that the transversely
extending bows and top stack linkage are exposed to the view of the vehicle
occupant. This gives an unfinished appearance to the convertible top. Also, wind

noise and vibration of the top cover are more noticeable to the vehicle occupants.

To overcome problems associated with cover only convertible tops,
headliners have been developed that span the interior surface of the convertible top

covering the transversely extending bows and also partially covering the top stack
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linkage. Headliners provide a more finished appearance and ameliorate the effects

of wind noise and vibration of the top cover.

Longitudinally extending webbing belts or stay pads are required in
prior art convertible top designs to position and align the transversely extending
bows. These belts add cost and complicate assembly operations. Headliners for
convertible tops tend to complicate assembly operations and repair or service
operations. Another problem that may be encountered with the prior art headliner
connection systems is that if the headliner becomes disconnected from the bows or
top cover, the headliner may sag or hang in an unattractive manner from the
convertible top. If this occurs, it will adversely affect customer satisfaction and lead

to warranty expense.

Convertible tops generally have 4 or 5 bows that may be of different
lengths and must be formed as different parts. Each bow normally requires its own

set of dedicated tooling.

There is a need for a convertible top having a headliner that is less
expensive to manufacture and is durable. There is also a need for a method of
manufacturing a convertible top cover and headliner that eliminates the need for
alignment webbing belts or stay pads for aligning the transversely extending bows.
There is also a need for increasing manufacturing efficiency and minimizing tooling

expense.

The above problems and needs are addressed by Applicant’s invention

as described below.
SUMMARY OF THE INVENTION

According to one aspect of the present invention, a convertible top
for a vehicle is provided that has a top stack linkage having a right side and a left
side that are interconnected by a plurality of bows. The bows extend transversely

between the right and left sides of the top stack linkage. At least one of the bows

2-



WO 2005/084291 PCT/US2005/006526

10

15

20

25

30

has a front slot on a forwardly facing edge and a back slot on a rearwardly facing
edge. A cover spans between the right and left sides of the top stack linkage and
over the bows. The cover has a first flexible welt with a first head portion and a
first body portion. The first flexible welt is received in either the front slot or the
back slot. A headliner spans between the right and left sides of the top stack linkage
and below the bows. The headliner has a second flexible welt with a second head
portion and a second body portion. The second flexible welt is received in the other
of the front slot and the back slot. The first and second flexible welts exert

oppositely directed forces on the front and back edges of the bows.

According to other aspects of the invention as they relate to the
convertible top, the first welt may resist relative movement of the cover relative to
the bows in one fore and aft direction, while the second welt resists relative
movement of the headliner relative to the bows in the other fore and aft direction.
The plurality of bows are attached to the cover and headliner and function to align
the cover and headliner relative to the top stack. The bows extend in a transverse
direction and parallel to each other. The head portions of the first and second welts
are received in a head receiving portion of the slots and the body portions of the first
and second welts are received in the neck portions of the slots. The head portion
of each welt has an elongated core portion that is wrapped by a fabric member that
extends around the core portion, while the body portion of each welt extends from

the head portion through the neck of the slot.

According to another aspect of the present invention, a method of
making a convertible top is provided. The method comprises providing a top stack
including a plurality of articulated links on a right side and a left side of the
convertible top. A plurality of bows are provided wherein at least one of the bows
has a fore slot and an aft slot at spaced locations on the bow. A cover having a first
welt is assembled to one of the plurality of bows by sliding the first welt lengthwise
into one of the fore and aft slots. A headliner having a second welt is assembled to
at least one of the plurality of bows by sliding a second welt lengthwise into the
other of the fore and aft slots. The bows are assembled to the plurality of articulated

links on the right and left sides of the top stack so that the cover and headliner are

3-
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aligned with the bows and the plurality of the articulated links by the first and

second welts.

According to another aspect of the method of making a convertible
top described above, the first welt may be formed on the cover by sewing a first
flexible fabric portion that extends around a first core to the cover and forming a
second welt on the headliner by sewing a second flexible fabric portion that extends

around a second core to the headliner.

According to another aspect of the present invention, a top stack for
a convertible top having right and left sets of articulated links that are interconnected
by a plurality of bows is provided. At least one of the bows comprises a central
portion and two end portions. The two end portions are secured to opposite ends
of the central portion. The end portions are each secured to the central portion in
a range of predetermined positions to provide a bow of a specified length depending

upon the position in which the end portions are secured to the central portion.

According to other aspects of the invention as they relate to the top
stack, the central portion may have an upper surface and the end portions may each
have a top surface wherein the upper surface and the top surfaces define a
continuous cover supporting surface when the end portions are assembled to the
central portion. The top stack may also comprise a channel that extends through the
length of the central portion wherein a tang formed on each of the end portions is
secured in each end of the channel. Each of the ends may have a curved fore lip and
a curved aft lip. Each of the ends is formed with a connector that secures the bow

to the right and left sets of articulated links.

According to another aspect of the invention, the method of making
a bow for a top stack of a convertible top is provided. The method comprises
extruding a central portion of the bow, molding right and left end portions of the

bow, and assembling the right and left end portions of the bow to the center portion.
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According to other aspects of the invention as they relate to the
method of making a bow for a top stack, the central portion may be extruded in a
mold that produces an extruded member that is curved along the length of the central
portion. The right and left end portions may be molded in a thixotropic magnesium
molding process. Multiple sets of fastener receptacles may be molded on the right
and left end portions and the step of assembling the end portions to the central
portion may be performed by fastening the central portion with fasteners to different
sets of fastener receptacles to provide bows of different lengths that utilize the same

end portions and central portion.

The above aspects and other aspects, features and advantages of the
present invention are readily apparent from the following detailed description of the
best mode for carrying out the invention when taken in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a fragmentary perspective view of a vehicle having a

convertible top;

FIGURE 2 is a cross-sectional view taken along line 2-2 in Figure 1;

FIGURE 3 is a fragmentary cross-sectional view of a bow for a

convertible top connected to the top cover and headliner;

FIGURE 4 is a fragmentary exploded perspective view of a center rail

and two bows;

FIGURE 5 is a perspective view of a bow end;

FIGURE 6 is a fragmentary perspective view of a bow end and bow

in the increased length position; and
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FIGURE 7 is a fragmentary perspective view of a bow end and bow

in the reduced length position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Referring now to Figure 1, a vehicle 10 is shown diagrammatically
with a convertible top 12. The convertible top 12 is shown in its extended, or

passenger compartment covering, position.

Referring to Figures 2 and 3, the convertible top 12 is shown in a
fragmentary cross-section. The convertible top 12 includes an exterior covering 14
and a headliner 16. The exterior covering 14 and headliner 16 are attached to a
plurality of bows 18. The bows 18 extend transversely across the vehicle as shown
in phantom in Figure 1. The bows 18 have a top surface 24, or top wall, and a
headliner facing surface 26, or bottom wall. The bows 18 also define an interior
cavity 28 that extends through the bows to reduce weight and material usage. The
bows 18 are curved extruded aluminum bows or may be made from another
lightweight alloy material. A front wall 30 and rear wall 32 extend between the top

surface 24 and headliner facing surface 26.

A front keyhole slot 36 is formed as part of the extrusion on the front
wall 30 of each bow. A rear keyhole slot 38 is formed on the rear wall 32. An
exterior covering welt strip 40 is sewn, adhered, or otherwise secured to the exterior
covering 14. A headliner welt strip 42 is sewn, adhered, or otherwise secured to
the headliner 16. The welt strips 40 and 42 extend transversely across the
convertible top 12 in the location where the bows 18 are to be positioned between

the exterior covering 14 and headliner 16.

Each welt strip 40, 42 includes a core 44 formed of wire, plastic rod,
or the like that is retained within a portion of a flexible web 46 forming the welt
strips 40, 42. The welt strips 40, 42 are assembled to the front and rear keyhole
slots 36, 38.
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The convertible top 12 is assembled by first securing the exterior
covering welt strip 40 to the exterior covering 14. The headliner welt strip 42 is
then secured to the headliner 16, preferably by sewing, heat welding, gluing, or
otherwise securing the welt in place. The core 44 and its covering of flexible web
material 46 is then inserted longitudinally into either the front keyhole slot 36 or
rear keyhole slot 38. If the exterior covering welt strip 40 is first installed in the
bow 18, the core 44 will be placed in the front keyhole slot 36 until it is centered
relative to the exterior covering 14. Next, the core 44 of the headliner welt strip 42
is longitudinally inserted into the rear keyhole slot 38 of the bow 18 to secure the
headliner welt strip 42 within the rear keyhole slot 38. As will be readily
understood, the headliner could be secured to the front keyhole slot 36, while the
exterior covering welt strip 40 could be inserted in the rear keyhole slot 38. After
the welts 40, 42 are installed in the keyhole slots 36, 38, they cannot be removed
through the slots unless they slide longitudinally out of the slot. This provides a

simple and effective securing mechanism that is very durable.

The bows 18 are held in place as a result of the tension applied to the
exterior covering 14 and headliner 16 when the convertible top 12 is secured in its
extended position. No webbing belts or stay pads are required to locate the bows
18 when the top is moved to the extended position. Connection of the bows to the

top stack mechanism will be described below with reference to Figure 4.

Referring to Figure 4, two bows are shown in an exploded
perspective view to show a pivot link 50. Pivot link 50 has first and second
attachment flanges 52, 54. Each attachment flange 52, 54 has a hole 56 to which
the bows 18 are attached. The bows 18 include a body portion 60, as previously
defined, including the top surface 24, headliner facing surface 26, front wall 30 and
rear wall 32. The body portion 60 may be formed as an extrusion, as previously
described. End inserts 62 may be formed in a Thixomolding® process wherein
thixotropic magnesium is injection molded to net size and shape. The end inserts
62 are inserted into interior cavity 28 of the body portion 60. The end inserts 62
each include flange 64 that has a hole 66. The flange 64 and hole 66 are secured to
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one of the attachment flanges 52 and are connected by a fastener, such as a bolt,

rivet, or the like.

Referring now to Figures 5-7, the construction of the end inserts 62
and their assembly to the body portion 60 to form the bows 18 will be described in
greater detail. The end inserts 62 include a flange 64 and hole 66 on their distal
end. The end of the inserts may be formed with reinforcing ribs 68. Plug 70 is
provided on the inboard end of the end inserts 62 and has a plurality of fastener
bosses 72. A curved flange 74 may be provided on both the forward and rearward
edges of the end inserts 62 to conform to the shape of the top surface 24 of each bow
18. The curved flange 74 also functions to locate the bows 18 as they are nested

when the top is retracted.

As shown in Figures 6 and 7, the end inserts 62 may be secured to
the bows 18 in two different positions to thereby provide two differently sized bows
18 formed from identical body portions 60 and end inserts 62. As shown in Figure
6, a slightly larger bow may be formed by inserting fasteners, such as screws, into
the second and fourth fastener bosses 72 of the attachment plug 70. In Figure 7, the
inserts 62 are assembled with the fasteners 76 in the first and third fastener bosses
72 so that the attachment plug 70, or tang, is fully received in the interior cavity 28
of the body portion 60. For example, the number two bow of a convertible top may
be slightly shorter than the number three and four bows that are of the same length.
The number two bow may be made in accordance with Figure 7, while the three and
four bows may be made slightly larger by assembling them according to Figure 6.
In this way, bows of different lengths may be made from the same component parts

that are manufactured with the same tooling.

While embodiments of the invention have been illustrated and
described, it is not intended that these embodiments illustrate and describe all
possible forms of the invention. Rather, the words used in the specification are
words of description rather than limitation, and it is understood that various changes

may be made without departing from the spirit and scope of the invention.
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WHAT IS CLAIMED IS:

1. A convertible top for a vehicle comprising:

top stack linkage having a right side and a left side;

a plurality of bows extending transversely between the right and left
sides of the top stack linkage, at least one of the bows having a front slot on a
forwardly facing edge and a back slot on a rearwardly facing edge;

a cover spanning between the right and left sides of the top stack
linkage and over the bows, the cover having a first flexible welt with a first head
portion and a first body portion, the first flexible welt being received in one of the
front slot and the back slot;

a headliner spanning between the right and left sides of the top stack
linkage and below the bows, the headliner having a second flexible welt with a
second head portion and a second body portion, the second flexible welt being
received in the other of the front slot and the back slot; and

wherein the first and second flexible welts exert oppositely directed

forces on the front and back edges of the bows.

2. The convertible top of claim 1 wherein the first welt resists
relative movement of the cover relative to the bows in one fore and aft direction and
the second welt resists relative movement of the headliner relative to the bows in the

other fore and aft direction.

3. The convertible top of claim 1 wherein the plurality of bows
are attached to the cover and the headliner and function to align the cover and the
headliner relative to the top stack and wherein the bows extend in a transverse

direction and parallel to each other.

4. The convertible top of claim 1 wherein the head portions of
the first and second welts are received in a head receiving portion of the slots and
the body portions of the first and second welts are received in a neck portion of the

slots.
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5. The convertible top of claim 1 wherein the head portion of
each welt has an elongated core portion that is wrapped by a fabric member that
extends around the core portion and the body portion of each welt extends from the

head portion through the neck of the slot.

6. A method of making a convertible top comprising:

providing a top stack including a plurality of articulated links on a
right side and a left side of the convertible top;

providing a plurality of bows wherein at least one of the bows has a
fore slot and an aft slot at spaced locations on the bow;

assembling a cover having a first welt to at least one of the plurality
of bows by sliding the first welt lengfhwise into one of the fore and aft slots;

assembling a headliner having a second welt to the at least one of the
plurality of bows by sliding the second welt lengthwise into the other of the fore and
aft slots; and

assembling the bows to the plurality of articulated links on the right
and left sides of the top stack, wherein the cover and headliner are aligned with the

bows and the plurality of articulated links by the first and second welts.

7. The method of making a convertible top of claim 6, further
comprising forming the first welt on the cover by sewing a first flexible fabric
portion that extends around a first core to the cover and forming the second welt on
the headliner by sewing a second flexible fabric portion that extends around a second

core to the headliner.

8. A top stack for a convertible top having right and left sets of
articulated links that are interconnected by a plurality of bows, wherein at least one
of the bows comprises :

a central portion;

two end portions secured to opposite ends of the central portion,
respectively, the end portions each being secured to the central portion in a range
of predetermined positions to provide a bow of a specified length depending upon

the position in which the end portions are secured to the central portion.

-10-
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9. The top stack of claim 8 wherein the central portion has an
upper surface and the end portions each have an top surface, wherein the upper
surface and the top surfaces define a continuous cover supporting surface after the

end portions are assembled to the central portion.

10.  The top stack of claim 8 further comprising a channel that
extends through the length of the central portion and wherein a tang formed on each

of the end portions is secured in each end of the channel.

11.  The top stack of claim 8 wherein each of the ends have a

curved fore lip and a curved aft lip.

12.  The top stack of claim 8 wherein each of the ends have a

connector that secures the bow to the right and left sets of articulated links.

13. A method of making a bow for a top stack of a convertible
top, comprising:

extruding a central portion of the bow;

molding right and left end portions of the bow; and

assembling the right and left end portions of the bow to the center

portion.

14.  The method of claim 13 wherein the central portion is
extruded in a mold that produces an extruded member that is curved along the length

of the central portion.

15.  The method of claim 13 wherein the right and left end

portions are molded in a thixotropic magnesium molding process.
16.  The method of claim 13 wherein multiple sets of fastener

receptacles are molded on the right and left end portions and the step of assembling

the end portions to the central portion is performed by fastening the central portion

-11-
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with fasteners to one of the fastener receptacles to provide bows of different lengths

that utilize the same end portions and central portion.
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