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A tonneau cover assembly is provided having a plurality of 
substantially rigid panels inserted between the fabric and the 
bows and then locked into place and/or Supported by Snap-fit 
elements connecting to the peripheral frame of the tonneau 
cover. The Snap-fit elements can also serve to positively locate 
the bows with respect to the frame. The panels can be closely 
dimensioned with respect to the distance across the frame or 
spaced somewhat to accommodate insertion about frame 
hinges and/or close fitting fabric, bows and frames. Two sided 
adhesive tape can be used between the panels and the Snap-fit 
elements and the bows to maintain panel placement in the 
event that the assembly is to be a permanent aspect of the 
tonneau cover. Panels can also be perforated for weight reduc 
tion and/or cost savings without significant loss of theft Secu 
rity. Panels can be padded for impact absorption without 
permanent deformation so as to maintain tonneau cover 
attractiveness despite significant wear and tear during use. 
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TONNEAU COVER 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

0001. The present invention relates generally to fabric and 
frame enclosures and, more particularly, to tonneau covers for 
pick-up trucks. This invention is an improvement upon the 
invention disclosed in U.S. patent application Ser. No. 
10/286,711, filed on Nov. 4, 2002, the specification of which 
is incorporated by reference herein. The invention of that 
prior patent application was embodied in the Torza Top ton 
neau cover product made and sold by Advantage Company of 
Elkhart, Ind. 
0002. In general, prior tonneau covers have been of two 
types: hard and soft. Soft covers have been essentially formed 
from a fabric cover mounted over a metal frame. The frame 
typically extends about the periphery of the pick-up truck 
bed. The fabric can be vinyl or cloth or other flexible material, 
usually one that is waterproof or water resistant. The fabric 
can be a single cut piece or multiple pieces sewn together. 
Multiple pieces can be less costly to produce that a single cut 
piece, but have occasionally had the disadvantage of seam 
leakage. Coatings or special assembly can be used to reduce 
seam leakage, but that can add to production costs and may 
wear off in time. 
0003. The frame in fabric tonneau covers has typically 
been formed from an aluminum extrusion or steel angle iron. 
Such extrusions are lighter in weight and not prone to rust as 
compared to angle iron, but may be more costly to produce. 
Extrusions are typically hollow or open core in nature. In 
either case, the frame is typically removably clamped or 
bolted to the side walls of the pick-up truckbed and the fabric 
is secured to the frame or to the side walls of the pick-up truck 
bed. Crossbeams or bows extending over the open area of the 
pick-up truck bed, usually from side to side, are typically 
secured to the frame and serve to support the fabric over the 
pick-up truck bed. The bows can be mounted into the hollow 
or open areas of extrusions or connected to the angle iron by 
a flange or fastener arrangement. Such bow mountings can be 
permanent or removable depending on whether the tonneau 
frame is intended to be disassembled upon removal from the 
pick-up truck or stored in a fully assembled form. 
0004. In contrast, hard covers are typically formed with a 
metal, fiberglass or other rigid panel member or series of 
members that are often permanently connected to a peripheral 
frame. The frame and cover are them removably mounted to 
the side walls of the pick-up truck bed, frequently as a com 
pleted unit after initial assembly. In many cases, hard covers 
tend to be generally flat or slightly bowed across the opening 
of the pick-up truck bed, as compared with the somewhat 
more bowed appearance of softcovers. By comparison to soft 
covers, hard covers tend to be heavier in weight and take up 
more storage space when removed from the pick-up truck. 
This extra weight and/or the bulkier size of hard covers fre 
quently requires at least two persons to remove and/or install 
the cover. By comparison, some soft covers can be removed 
or installed by a single person. 
0005 Hardcover and softcover tonneau covers also differ 
in other features. Hardcovers tend to be more waterproof and 
resistant of theft of pick-up truck bed contents. Hard covers 
tend to withstand greater loads from Snow or items/persons 
placed on top of the tonneau cover. Hardcovers are less prone 
to tearing and puncture damage in general than many soft 
covers. Hard covers are less prone to deformation at higher 
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speeds of travel and, thus may provide some benefits to 
vehicle fuel efficiency in that regard as well as to overall 
product durability and longevity. On the other hand, hard 
covers do not typically have a “soft' look and feel, such as that 
resembling a convertible top automobile. Moreover, the 
lighter weight of soft covers can benefit overall vehicle fuel 
economy more in that way. Given the tremendous variety in 
hard and soft covers, it is hard to say that one or the other will 
normally be less expensive, but in general the price range of 
softcovers goes lower than hardcovers. Accordingly, tonneau 
cover users may start out with a soft cover, but over time may 
desire to upgrade to a hard cover. 
0006. Accordingly, it is an object of the present invention 
to provide improved tonneau cover assemblies. More particu 
larly, objectives of the present invention include providing 
Soft cover tonneaus with many of the advantages of hard 
covers, but without some of the drawbacks of hardcovers. For 
example, those objectives would include greater durability 
and theft protection, greater water resistance, better fuel 
economy from shape maintenance, and larger load endurance 
while keeping costs and overall weight low and maintaining a 
soft look and feel and ease of installation and removal. At the 
same time, it is an objective of the present invention to be able 
to provide these advantages both prospectively to new ton 
neau covers and ones already in use. Further, it is an objective 
of the present application to enable application of these 
advantages to other fabric and frame enclosures, just as tents, 
caravans, awnings, patio covers and the like. 
0007. These and other objects of the present invention are 
obtained by the provision of a tonneau cover assembly having 
a plurality of substantially rigid panels inserted between the 
fabric and the bows and then locked into place and/or sup 
ported by Snap-fit elements connecting to the peripheral 
frame of the tonneau cover. The Snap-fit elements can also 
serve to positively locate the bows with respect to the frame. 
The panels can be closely dimensioned with respect to the 
distance across the frame or spaced somewhat to accommo 
date insertion about frame hinges and/or close fitting fabric, 
bows and frames. Two sided adhesive tape can be used 
between the panels and the snap-fit elements and the bows to 
maintain panel placement in the event that the assembly is to 
be a permanent aspect of the tonneau cover. Panels can also be 
perforated for weight reduction and/or cost savings without 
significant loss of theft security. Panels can be padded for 
impact absorption without permanent deformation so as to 
maintain tonneau cover attractiveness despite significant 
wear and tear during use. Other objects, advantages and novel 
features of the present invention will become readily apparent 
to those skilled in the art from the following detailed descrip 
tion of preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 shows an upper left rear, perspective sche 
matic view of an exemplary pick-up truck with a tonneau 
cover mounted thereto over its bed according to the teaching 
of the present invention. 
0009 FIG. 2 shows a bottom plan view of an exemplary 
tonneau cover incorporating the teachings of the present 
invention as fully assembled. 
0010 FIG.3 shows a bottom plan view of the embodiment 
of FIG. 2 in partial assembly. 
0011 FIG. 4 shows a bottom plan view of the embodiment 
of FIG. 2 with full central section disassembly. 
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0012 FIG. 5 shows a partial cross sectional view along 
line 5-5 of the embodiment of FIG. 2. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0013 FIGS. 1-5 show a preferred embodiment of the 
present invention as applied to a pick-up truck tonneau cover. 
It should be understood that the principles of the invention can 
also be applied to other enclosures and structures having 
fabric or flexible material covering a frame with a peripheral 
rail spanned by cross members. 
0014 FIG. 1 shows a conventional pick-up truck 10 hav 
ing a passenger compartment 12 and a bed portion 14 defined 
typically by four side walls 16, inclusive of the tailgate 18. A 
tonneau cover 20 is mounted over the pick-up truck bed, 
preferably fully enclosing the bed and restricting access 
thereto and exposure to the exterior environment. FIGS. 2-4 
show an exemplary tonneau cover 20 in reduced size. Com 
mercially available tonneau covers would, for example, 
employ the same type of components with a dimensionally 
larger frame and cover. Preferably, tonneau cover 20 is of the 
Soft cover type having a peripheral frame 22 covered by a 
flexible material cover 24, such as waterproof or water resis 
tant fabric or vinyl or an automotive convertible top fabric 
such as acrylic DAN sold by Haartz Corp. of Acton, Mass., 
with cross members or bows 26 and 28 spanning the sides of 
frame 22. The structure of the above-mentioned Torza-Top is 
especially preferred for the tonneau cover and is described in 
detail in the prior patent application. In such embodiments, 
the cover is foldable into three sections by hinges 29, bows 26 
incorporate clamping means 27 to secure the tonneau coverto 
the vehicle and bows 28 span the frame to maintain the shape 
of cover 24. 
0015 The present invention includes means for securing 
panels 30 in place between bows 26 and 28 and cover 24. 
Panels 30 are, for example, formed from lightweight, sub 
stantially rigid materials such as an aluminum and polypro 
pylene laminate or a Substantially rigid Surface Substrate Such 
as a five laminate composite available from Flex-Form Tech 
nologies of Elkhart, Ind. The panels are designed to be suffi 
ciently strong and rigid as to Support whateverload is needed 
on the cover from Snow or, if desired, any other weight placed 
on the cover during use expected. At the same time, the panels 
would preferably have some flexibility to facilitate insertion 
into the cover, as described below. Also, the panels should be 
of sufficient strength to resist puncture or breakage that would 
normally be involved in a trespasser attempting to break 
through the cover to steal objects in the pick-up truck bed. In 
preferred embodiments, the panels may also be formed to 
have a padded top surface or separate padding adjacent the top 
of the panel so as to absorb impacts to the cover without 
showing dents. Such padding can also be used if it is desired 
to provide greater insulation over the bed of the pick-up truck. 
For cost and/or weight savings, the panels may be perforated 
or formed as a web having relatively small openings therein. 
0016 Panels 30 are shaped so as to fit between the top 
surface of bows 26 and 28 and the bottom surface of cover 24 
and extend as close as possible to the interior edges of periph 
eral frame 22. With the flexible materials usually used for 
covers 24, there may be sufficient “give' or slack between the 
cover and the bows and frame to fit panels 30 into place 
without changing the dimensions of the bows or frame, espe 
cially as the material of covers 24 can tend to stretch. In 
placing the panels into the tonneau cover, bows 26 and 28 can 
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often be conveniently removed and then replaced so that 
panels 30 are, in effect, clamped between the bows and the 
covers 24. In preferred embodiments multiple panels 30 are 
used in a given tonneau cover, with at least one bow Support 
ing each panel. 
0017. In other embodiments, panels 30 may need to be 
dimensioned slightly smaller than the width or length of the 
cover between the interior sides of frame 22, as, for example, 
where there is little slack in cover 24 and/or there is extra 
padding used between the panels and cover 24 and/or where 
hinges 29 need to be fit around and/or where the extrusion or 
angle iron used for peripheral frame 22 has a more inwardly 
extending lower ledge than its upper ledge. The specific 
dimensions of the panels will, however, be readily understood 
by those skilled in the art from the specific application of the 
panels. For example, where bows 26 and 28 have a given 
curvature, the panels will also preferably conform to that 
curvature so that the completed appearance of the tonneau 
cover is consistent, Smooth and attractive. Conforming to the 
curvature also permits the panels to reduce cover deformation 
due to wind stresses, as found, for example, in high speed 
vehicle travel. 

0018. Once panels 30 are in place and bows 26 and 28 
positioned under them, snap-fit elements 32 are preferably 
used to secure the arrangement and provide additional panel 
Support. The configuration of elements 32 are, for example, 
dictated by the particular extrusions or angle iron used for 
peripheral frame 22. Typically, extrusions for frame 22 are 
hollow or open sided as shown by extrusion 34 in FIG. 5. 
Openings 36,38 and 40 are provided in that exemplary extru 
Sion. Opening 36 serves to receive a bead or enlarged area 42 
at the periphery of cover 24 to attach cover 34 to frame 22. 
Openings 38 and 38 were previously unused except in extru 
sion fabrication, but can be used to advantage with the present 
invention. Each of those openings includes lips 44, often to 
enhance extrusion rigidity. Elements 32 are formed to include 
tabs 46 to releaseably engage lips 44 and attach elements 32 
to extrusion 34. Elements 32 are, for example, formed from 
PVC material and have sufficient flexibility to permit tabs 46 
to flex upon insertion past lips 44 and then Snap back into 
place to resist removal from the extrusion. Various other 
configurations of Snap-fit elements 32 can be used to corre 
spond to what ever extrusion orangle iron forms frame 22. If 
necessary, for example, perforations can be made in a smooth 
walled angle iron side to receive Snap-fit projections from 
elements 32. 
0019 Snap-fit elements 32 also preferably include a Sup 
port ledge 48 on the upper portion for receiving an edge 50 of 
panel 30. As shown in FIG. 5, edge 50 abuts up against the 
interior side of extrusion34. However, in other embodiments, 
panel 30 can be dimensioned so that edge 50 is spaced apart 
from extrusion 34 by 4 inch or more, as needed in a given 
application. Preferably, however, ledge 48 receives and 
engages at least a portion of edge 50 so as to provide greater 
panel support and stability that would be provided merely by 
the bows. Although padding is not shown explicitly in FIG. 5, 
it should be understood from the discussion above that the 
padding could be placed between panel 30 and cover 24 with 
the same effect, especially if compressed at ledge 48. 
0020. The present invention can be a temporary or perma 
nent feature of the tonneau cover. FIG. 2, for example, shows 
the embodiment of the invention as fully assembled. FIG. 3 
shows the embodiment partially assembled with one of the 
non-clamping bows 28 being twisted out of the side extru 
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sions 34 and the snap-fit elements adjacent, but not attached to 
those extrusions. Bows 28 are, for example, formed with end 
tabs 52 that are closely fit into openings 40 of extrusions 34 to 
retain the bows to peripheral frame 22. Once bows 28 are fit 
within extrusions 34, snap-fit elements 32, if formed to fully 
span the length between the bows, can serve to prevent sliding 
of the bows along the extrusions. FIG. 4 shows the embodi 
ment with one panel fully removed and illustrates the cut-outs 
54 in the panel that can be used to accommodate various 
hinges and other hardware used with a given tonneau cover 
frame. 
0021. In those applications where the panels are to be a 
permanent feature of the tonneau cover, two sided tape or 
other adhesive can be applied to ledge 48 and the top surfaced 
of bows 26 and 28 so as to retain panels 30 to those members. 
Two sided tape, for example, does not totally preclude 
removal of a panel from the tonneau cover, as, for example, if 
some repair was needed, but does restrict inadvertent removal 
and reduce shifting due to vibrations common to vehicular 
SC. 

0022. With the present invention, it has been found that the 
major benefits of a hard cover tonneau (security, durability, 
fuel economy, load support, for example) can be obtained 
with the look and feel of a softcover tonneau, and yet at lower 
production costs, less weight, with easier installation and 
removal. Further, with the present invention certain effects of 
seam leakage in the cover can be reduced because of the 
intervention of the panel directing leakage to the sides. 
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Although the present invention has been described above with 
respect specific and preferred embodiments, that was done by 
way of illustration and example only. It should be clearly 
understood that the spirit and scope of the present invention is 
limited only by the terms of the claims defined below. 
What is claimed is: 
1. A pick-up truck tonneau cover comprising: 
a peripheral frame mountable to the pick up truck, 
a flexible cover mounted to the frame, 
at least one bow spanning the interior of the frame under 

the cover, and 
at least one substantially rigid panel mounted between at 

least one bow and the cover. 
2. The cover according to claim 1 further including mem 

bers attachable to the frame for engaging an edge area of the 
panel below the cover so as to restrain the panel between the 
member and the cover. 

3. The cover according to claim 2 wherein the members are 
formed so as to releasably engage the frame via a Snap-fit. 

4. In an enclosure formed from a flexible cover mounted 
over a peripheral frame with at least one bow spanning the 
interior of the frame, the improvement comprising a substan 
tially rigid panel mounted between the bow and the cover. 

5. The invention according to claim 4 further including a 
snap-fit element mounted to the frame for supporting an edge 
portion of the panel. 


