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INTEGRATED TOMNNEAU COVER FOR A VERHICLE

BACKGROUND
Technical Field
0001 This disclosure generally relates to a vehicle, and more specifically relates
to a cover for a truck bed that can be electrically rolied up and down to cover the bed.

Description

HOO02 ] A vehicle 15 useful in many different ways, including having the capability
to store and carry cargo. For example, for a truck {e.g., a pickup truck), has a truck bed that
18 usetul for such storage and carrying of cargo.

003 However, many trucks on the market today have open truck beds that are
exposed to the environment, without any covering. The lack of any covering over the truck
bed leaves any cargo stored or carried 1o the truck bed vulnerable {06 weather conditions and
potenfial security 1ssues related to, for example, theft. Rain, snow, and even wind can result
in damage to the cargo, and the lack of any covering can leave the cargo open o the public
and thus at risk of theft.

004 ] in order to rmtigate the possibility of such damage, many truck owners
mstall aftermarket truck bed covers that cover the bed of thewr truck. However, not only may
such aftermarket truck bed covers be difficult to mstall, they aiso may not fit exactly with the
spectfications of the truck beds of different models of frucks. If a truck bed cover does not
have an accurate fit it can leak ran or snow through the gaps between the truck bed cover
and the walls around the truck bed, and cause cargo damage. In addition, not only are many
attermarket truck bed covers ditticult {o install and inconvenient to use, but they also take up

space 1m the truck beds and reduce the overall utility of the trucks.

SUMMARY
0005} For purposes of summarizing the disclosure and the advantages achieved

over the prior art, certain objects and advantages of the disclosure are described herein. Not
all such objects or advantages may be achieved in any particular embodiment. Thus, for

exampie, those skilled in the art will recognize that the invention may be embodied or carred
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out w a manner that achieves or optimuzes one advantage or group of advantages as taught
herein without necessardy achieving other objects or advantages as may be taught or
suggested herein.

0006} All of these embodiments are ntended to be within the scope of the
mvention heremn disclosed. These and other embodiments will become readily apparent to
those skilled in the art tfrom the following detailed description of the preferred embodiments
having reference to the attached figures, the mvention not being limited to any particular
preferred embodiment{s} disclosed.

0007 One embodiment 1s a vehicle having: a cab; a truck bed comprising a set
ot channels; a truck bed cover configured to move through an opening formed between the
cab and the truck bed, and along the set of channels on the truck bed; and a motor engaged
with the truck bed cover and configured to enable an automated movement of the truck bed
cover along the set of channels.

3003 Another embodument 15 a truck bed cover, which mcludes: a plurahty of
movable portions, the plurality of movable portions linked together m a flexible format;
wherein each one of the plurality of movable portions i1s linked to an adjacent movable
portion by a flexible hinge; and the flexible hinge comprises a weatherstrip configured to
provide the truck bed cover with a water impermeable surface once the cover 138 moved mto a
closed position

{9 Yet another embodiment 15 a ftruck bed cover, having a plurality of
movable portions, the plurality of movable portions having ends, and bemng linked together in
a tlexible tormat; a roller mounted 1o each of the ends through a bearing and configured to i1t
within a channel on a truck bed; and a flexible strip positioned adjacent to the roller and
biased such that when the roller 15 mounied mto the channel, the flexible strip biases the
roller to be held within the channel

001 0 Embodiments of the present disclosure and their advantages are best
understood by referring to the detailed description that follows. It should be appreciated that
like reference numerals are used to deniity hike elements stlustrated 1 one or more of the
figures, wherein showings therein are for purposes of illustrating emnbodiments of the present

disciosure and not for purposes of himiting the same.
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BRIEF DESCRIPTION OF THE DRAWINGS

00111 1. 1A shows a perspective view of an embodiment of a vehucle with a
truck bed cover i a closed position, according to this disclosure.

001 2] FI(z. 1B shows a perspective view of an embodiment of a vehicie with a
truck bed cover in an open position and showing the mterior of the truck bed, according to
this disclosure.

001 3] FI(z. 2 shows a side transparent view of an embodiment of a truck bed
cover mtegrated in a vehicle, according to thus disclosure.

LLUEY FI(y. 3 shows a side, cross-sectional view of an embodiment of a truck bed
cover 1t a cotied position and central motor, according to this disclosure.

001 5] #1(G. 4 shows a side, cross-sectional view of an embodiment of a plurality
of linked slats or portions of a truck bed cover, according to this disclosure.

1001 6] Fi(z. 5A shows a top perspective view of an embodiment of the rollers
attached to an individual slat of a truck bed cover, according to this disclosure.

0017 FIG) 5B shows a side perspective view of an embodiment of the rollers of
FIG 3A, according to thas disclosure.

DETAILED DESCRIPTION

&S The present disclosure may be undersiood by reference to the tollowing
detatled description. It 15 noted that, for purposes of ilustrative clarnity, certain elements n
vartous drawings may not be drawn to scale, may be represented schematically or
conceptually, or otherwise may not correspond exactly to certain physical configurations of
embodunents.

0019 Fmbodiments of the invention are generally related to an automated truck
bed cover that 1s configured to roll down over the truck bed and cover any stored contents.

in one embodiment, the truck bed 18 known as a “tonneaw” and the truck bed cover s 4

~

-

“tonmeaun cover . As described in more detail below, the tonneau cover may be made of a
series of movable rigid slats that are provided with a seal between each slat so that the enfire
cover s relatively weatherproot once fully extended over the truck bed. In one embodiment,
the cover 1s retracted nto a rolled configuration and stored i a compartment 1 the lower

portion of the truck, adjacent the juncture of the cab and the bed. In use, an electnic motor 18

used 1o extend or retract the rolled cover over the truck bed.
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00201 in use the edges of each slat which make up the cover have one or more
rollers which slide along parallel tracks running between the cab and the bed and then along
the upper top edges of the bed. As the cover 18 extended and retracted the roliers are guded
atong these tracks from the lower portion of the truck to up and over the truck bed. This
configuration will be more easily appreciated by reference to the figures and description
mentioned below.

00211 in one emnbodiment, the {rock bed cover 15 made from a series of parallel
rigid slats that are connected to one another through a flexible and water-tight linkage. The
siats may be approxumately 25, 30, 35, 40, 45, 50, 535, 60, 65, 70, 75, 80, 85, 90, 95, 100 or
more millimeters in width and have a length that runs from one side of the truck bed to the
other. The length may be, for example, 1200, 1300, 1400, 1500, 1550, 1575, 1600, 1625,
1700, 1800, 1900 or more millimeters. In one embodiment, the siat width 1s approximately
S0mum, and the slat length 15 approximately 1600mum.  In one embodiment, at each end of
each slat 15 one or more rollers configured to fit withun a set of “U7 or V"7 shaped tracks
mounted to the upper portion of the sides of the truck bed. As the electric motor that winds
or unwinds the cover 1s engaged, the rollers attached to each slat roll along the mienior of the
track to cover the truck bed. To reduce ratthing or other noise as the cover 15 extended or
retracted, and as truck drives along the road, each roller may be biased to stay tumly held
against one side of the track by a flexible strip that puts pressure onto the roller to keep 1t
pressed against the track. In one embodiment, the flexible strip 15 positioned above each
roller to bias the roller 1n a downward direction and against a lower portion of the mterior of
the track.

100221 in one embodiment, the vehicle 15 an electric vehucle that runs off a battery
pack stored on the lower portion of the truck. In another embodiment the truck may be
hybrid-gasoline truck or a fuel-cell powered truck or any combmation thereof

0023 Figure 1A shows a vehicle 100 having cab 103 and a bed 104, The cab
103 includes an angled roof 105 that slants towards the bed 104 1n this embodiment. In one
emibodiment, the angled root 105 covers a portion of the passenger compartment of the cab
103. Covering the bed 104 15 a tonneau cover 110 according to this disclosure. As shown,
the tonneau cover 110 can be deploved to completely cover the truck bed, extending fully

from a rear portion 107 of the cab 103 to a taiigate 108 of the vehicle 106, As shown, the

A
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cover 110 provides a relatively smooth and planar surtace running along the same angle from
the angled root 103 1o the tadgate 108, The transition from the angled root 103 to the cover
110 1s coplanar in that, when extended, the cover 1s approximately at the same angle as the
sianted root 103,

36024 figure 1B shows the vehucle 100 with the tonneau cover 110 i a retracted
posifion. {n one embodiment, at the rear portion 107 of the cab 103 1s a junction panel 112
where the cab 103 and the bed 104 meet. The junction panel 112 15 contigured as a small
rearward facing panel that provides the ugpper boundary from where the cover 110 deploys.
in an extended position, the cover 110 overlavs an upper portion of the cover 110 so that ram
or moisture will strike the junction panel 112 and move over the cover 110 and then off the
back of the vehicle 100,

002 5] Below the junction panel 112 15 an upward facing opening 130 that allows
the tonneau cover 110 to be rolled or unrolled from underneath the vehicle 100, As the
tonneau cover 110 moves trom the retracted position to the extended position, it moves
through the upward facing opening 130 and underneath the junction panel 112, The opening
130 1s partially formed from a rear wall 120 of the cab 103, The rear wall 120 18 used to
protect the tonneau cover 110 in s retracted position from being hit and damaged by an
object disposed in the bed 104, For example, when the vehicle 100 15 bemg driven, the
objects stored 1 the bed 104 may shift within the bed 104 The rear wall 120 prevents these
objects from striking and possibly damaging the retracted tonneau cover.

00261 As can been seen i Figure 1B, in one embodiment, the tonneau cover 110
can be retracted completely mto the opeming 130 so as to be stored completely behind or
below the rear wall 120, In one embodiment, the tonneau cover 110 15 stored 1o or below the
opening 130 or in a structure disposed between the cab and the bed of a vehicie. For
exarnple, the tonneau cover 110 may be retracted with a front section of the {onneau cover
110 bemng stored below a rear cab window 140 of the vehicle 100 50 that it does not impede
the rear view out of the cab 103 by the driver. This capability allows the driver to look
through the rear cab window 140 when the tonneau cover 110 1s 1 a retracted position {e.g.,
rolled and stored as described above) This allows the driver 1o have visibility into the bed
104 from the cab 103, This also allows g person loading cargo into the bed 104 to be able to

look inside ot the cab through the rear cab window 140, When in a retracted or stored
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position, the tonneau cover 110 15 rolled and stored below the junction of the cab 103 and
bed 104 as will be described in more detail below.

2T ] As the tonneau cover 110 1s deployed, each slat within the cover moves on
rollers gpward within a set of side channels or rails 150A, 130B from the opening 130
upwards and over the bed 104

DAY As shown in Figures 1A and 1B, the channels 150A/150B run along the
upper side edges of the truck bed, which are slanted at a downward angle, being higher near
the cab 103 and lower near the tailgate 108, Thus, when the tonneau cover 110 15 deployed
to cover the bed 104, 1t 1s slanted downward at an angle that matches the angle of the angled
root 105 and towards the tailgate 108, This slanting allows water, snow, dirt, ice and other
outdoor elements to run down the tonneau cover 110 and off the vehicle 100, thereby
minimizing the weight on the tonneau cover 110 and vehicle 100 due to such outdoor
elements and improving the performance of the vehicle 100, In one embodiment, the
transition {rom the rear of the tonneau cover 110 o the top of the tailgate 108 15 3 smooth
transiiion, allowing water, snow, and the like to run down the cover and over the top of the
tailgate 108

{29 Now turning to Figure 2, as shown, the tonneau cover 110 1n a retracted or
stored position forms a conl at a location behind the passenger compartment of the cab 103,
The tonneau cover 110 shdes down below the level of a rear cab window 140 at the end of
the bed 104 so that a driver can see out the rear cab window 140 when the tonneau cover 110
15t the retracted or stored position. In one embodiment, a central motor (shown i Figure 3)
turns to unwind the tonneau cover 110 50 that 1t rolls down across the top of the bed 104, and
within the channels 1S0A/150B {on each sidewall of the bed 104},

00301 Figure 2 further illustrates the travel that the tonneau cover 110 undertakes
as 1t unwinds from the location below the cab 103 and rolls out from the forward portion of
the bed 104 to the rearward portion of the bed 104,

00311 it should be realized that the configuration of the motor and tonneau cover
as shown m Figure 2 18 not the only configuration that would allow the cover to shide over
the bed. For example, the motor that 1s connected to the rolled tonneau cover may connect to
a pulley system which pulls on a cable that attaches at the distal end of the tonneau cover 110

and helps pull the tonneau cover 110 out of the coil and over the bed 104, Thus, movement

G-
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of the motor would pull on the cable, which would pull the cover mito etther the retracted or
extended posifion depending on the direction of movement of the motor.

{032 Figure 3 shows a side cross-sectional view of one design of the coiled
tormation of the tonneau cover 110, wheremn the tonneau cover 110 153 made from 3 series of
siats or movable portions 310 that are hinked together in a flexible format, such that the

23 18 ocated.

fdd

tonneay cover |10 can be rolied around a central axis, where a motor

100331 As discussed above, each side edge of the tonneau cover 110 shides mside
of channels 130A/130B, and 1s put i motion by the motor 320 that turns to move the
tonneau cover 110 out of the operung 130, and over the bed 104,

100341 in one embodiment, the tonneau cover 110 may be made from a series of
movable portions 310, with each movable portion 310 having a set of bearings {(not shown)
attached to each side and configured to fit within the channels 150A/1508B. Each movable
portion 310 is hnked to its adjacent movable portion 310 by a flexible linkage 315 that
allows the cover to roll up and also be extended along its track.

HO035] in one embodiment, the motor 320 that controls the position of the
tonneau cover 110 may be configured to wind, or unwind the tonneau cover 110 as it travels
across the top of the bed 104 10 the channels 130A/150B within the upper edges of the bed
104, In one embodiment, when the motor 320 turns 1o one direction, the tonneau cover 110
15 pushed out of the opening 130 and unwound as it moves from the cab 103 towards the
tarleate 108 of the bed 104, When the motor 320 turns in the opposite direction, the tonneau
cover 110 1s pulled back nto 1ts stored position below the cab 103,

00361 in one embodiment, the motor 320 can directly control the movement of
the tonneau cover 110, mcreasing the speed of the movement relative 0 when there 1S any
imterverning part between the motor 320 and the tonneau cover 110 tor the control of the
movement of the tonneay cover 110, In one embodiment, a dnive assembly 1s packaged
coaxially within the center of the spiral roll of the tonneau cover 110 1n the retracted position
shown i Figure 3. In one embodument, the motor 320 13 connected to the tonneau cover 110
via a central rotating drum with a plunging rod and 3 hinear ball beanng assembly mounted
orthogonally onto the drum. The plunging rod 15 attached to a hinged brace which in turn
drives the connected movable portion 310. In one embodiment, the motor 320 can rotate

clockwise and counterclockwise at a deswed speed.  In an alternate embodiment, 3 pawr of
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rmotors with a profiled wheel can rotate clockwise or counterclockwise at a desired speed. In
one embodiment, the profiled wheel imcludes toothed teatures which can engage with rolier
shafts attached to the movable portions 310, and push them out of the opening 130 for
deploving the tonneau cover 110 or pull them o the opening 130 for retracting the {onneau
cover 11O

3037 it should be realized that many different mechanisms could be used fo
open and close the tonneau cover 110 trom its position below the cab 103 to an extended
position covering the bed 104, Because the tonneau cover 110 1s mntegrated mto the vehicle
100 and not attached after manufacture, it can provide strong weather resistant seals whether
in the open or the closed position.

30338 To open or close the tonnean cover 110, a user may press an activation
button within or outside of the cab 103, In one embodirment, the activation button 15 on top
ot one of the channels 130A/130B located adjacent to the bed 104, Aliernatively, the user
may insert a key into a keyhole located on an external portion of the vehicle 100, In an
atternate embodiment, the vehicle 100 may have wireless access, and the tonneay cover 110
may be opened or closed using a wireless device, such as a cellular telephone, which can be
used to access an application program configured to control the movement of the tonneau
cover 110, In another embodiment, the cab or bed 104 may mclude a display screen having a
user wterface with a programmed button that can be activated by touch detection to control
the movement of the tonneau cover 110 from an open to a closed position. In one
embodiment, the drive system associated with the movement ot the tonneau cover 110 uses
multiple systems for paraliel sately measures. In one embodiment, one such systern 15 driven
primartly with two {2) microswitches confirmung the specific open and the specific closed
posifions. In one embodiment, a high-resolution encoder constantly monitors the position of
the tonneau cover 110, In one embodiment, the motor 320 1s capable of providing a force-
teedback function, which enables disabling power {0 the motor 320 at a specified application
of torce and therefore electrical current {o the motor. In an aliernate emnbodiment, an edge of
the tonneau cover 110 15 fitted with a muiti-conductor pinch sensor which 1s able to pause the
automatic movement of the tonneau cover 110 at any point 1n 1S routine fravel when the
sensor 1S activated. In anocther embodiment, the drive system associated with the movement

of the tonneau cover 110 1s based on either capacitive or tactile sensing technology, which 1s

K-
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used to detect the presence of any obstacle m the travel of the tonneau cover 110, In one
embodiment, such technology of the drive systemn can enable the tonneau cover 110 to have
an auto-reversing capability through s entire operating range when an obstfacle 1s detected.
SNuch capability can protect the cargo and the tonneau cover 110 {and 1ts system components
from damage. In one embodiment, a pinch sensor ¢an be miegrated mio a carrier that 13
attached to the movable portion 310 closest to the tailgate 108

LIRS in one embodiment, the tonneau cover 110 comprises solar electric cells
that are elecirically connected to a photovoliaic charging system and battery. In one
embodiment, the battery 1s the vehucle hattery that powers the vehicle 100, which 1 one
embodiment may be an electric truck. When the tonneau cover 110 1s deploved {o cover the
bed 104 and the solar electric cells that make up the siats are facing the sun, the battery
within the electric vehicle can be charged by the solar electric cells.

00401 figure 4 shows one design of the movable portions 310 and hinkage 315 of
a tonneau cover 110 wherein the movable portions are linked together in a flexible format. A
tirst half-moon shaped end 410 of each movable portion 310 can be connected to a second
rounded end 420 to form the linkage 313 As shown, the first and the second ends 410 and
420 of two adjacent movable portions 310 can be linked in a flexible format, such that the
tirst and the second ends 410 and 420 rotate or turn agamnst each other to allow each movable
portion 310 to flexibly hunk to each adjacent portion.  As the movable portions 310 move
with respect to one another, they close a pap 450 that forms between the two adjacent
movable portions 310, As the tonneau cover 110 15 in a rolled configuration, the gap 450
becomes wider, and as the tonneau cover 110 becomes deploved m a planar manner across
the vehicle bed, the gap 450 becomes narrower. When the tonneau cover 110 15 fully
extended over the bed 104, the outer surfaces 425 of two adjacent movable portions 310 form
a flattened posttion. This, as discussed above, can be useful 1in allowing any outdoor element
to stide down the tonneau cover 110 and oft the vehicle 100 based on the angled shape of the
top of the bed 104, In one embodiment, the vehicle 100 may mnclude a separate channel that
1s used tor further routing of any water or outdoor element that needs to be routed away from
the bed 104 and oft the vehicle 100

041 in one embodiment, the first and the second ends 410 and 420 are

separated by a strip 430 that 1s located between the mner surface of the first end 410 and the

0.
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4%

outer surface of the second end 420  In one variant, the sirnip 430 13 made of
Polytetratluoroethyviene (PTFLE) {(eg., Teflon), and sized to help reduce a noise level
associated with the first and the second ends 410 and 420 rubbing against each other when
the tonneau cover 110 or the vehicle 100 1s in motion.

042 in one embodiment, the movable portions 310 that make up the fonneau
cover 110 each inciude a weatherstrip 440 disposed 1n a channel 445 that runs the length of
each movable portion 310, The weather strip 440 includes a mounting portion 447 and
flexible contact portion 448, The mounting portion 447 engages and slides the weatherstrip
440 nto the channel 443 in the movable portion 310, The flexible contact portion 448
profrudes into a gap 4530 formed between each of the movable portions 310 and provides a
water and weather-tight seal between each movabie portion when the tonneau cover 110 1s 10
the extended position. The weatherstrip 440 can lock mto an adjacent movable portion 310,
such that when the tonneau cover 110 1s moved into a closed position, 1t 15 provided with a
water impermeable surface. The weatherstrip 440 mav be made from a durable and flexible
material, such as rubber, to provide a weather tight seal between adjacent movable portions
of the tonneau cover 110, When the tonneau cover 110 1s placed mnto an extended posiiion,
the weatherstrip 440 1s placed into a locked or closed position, and closes the gap 450 formed
between two adjacent movable portions 310 and exerts a sealing pressure, thereby providing
the water impermeable surface.

0043 Figures 2A and 5B show diagrams of a side end 500 of a movable portion
310 of the tonneau cover 110, As shown, the movable portion 310 of the tonneau cover 110
mcludes an end cover 503 that mounts to the end of each of the movable portions 310 The
end cover mates to the movable potion 310 on one side and provides mounts for two spacers
230A, 5308, In one embodiment, there are tour {4} rollers connected to each movable
portion 310, with each roller being rotatably mounted through a ball bearing to each slat. In
one embodiment, the ball bearing 15 rated for 300 1bs of static load. Each side of the siat has a
pair of hall bearings and rollers. In one embodiment, calculations and basic FEA {(Fuite
Flement Analysis) confirmed that the movable portions 310 are capable of handling abuse
loads, such as for example from a 95% percentile male standing on the tonneau cover 110, or
a spectfic amount of snow pack build-up on top of the tonneau cover 118, without any

sigruficant deflection beyond a specific threshold or any component fallure

-10-
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100441 Connected adiacent to each spacer S30A, 3308 are rollers 520A, 3208
that spin on ball bearings and which allow the movable portions to be slidably engaged with
the tracks that run along the sides of the vehicle. Mounted adjacent to each of the rollers
S20A, 5208 1s a flexible strip 510, which 13 positioned on the cuter side of rollers S20A,
3208, In some embodimnents, the rollers 320A, 520B are wheels or bearmg/roller
assemblies. The rollers 520A, 520B are used to move the movable portion 310 {(and thus the
tonnean cover 110} along and within the channels 130A/150B of the bed 104, As the rollers
SZ0A, 320B move during motion of the tonneau cover 110, or stay in place within the
channels 130A/150B when the vehucle 100 15 m motion, the flexible strip 310 biases the
rollers 320A, 320B to be held from moving up or down, and hitting the top or the bottom of
the mterior of the channels 150A/150B as can be seen more readily mn reference o Figure
5B. As shown, the tlexible strip 51015 sized and positioned {0 press agamst an mside upper
portion 350 of the track 150A. Such design can be uselul to reduce a nose level associated
with the moving of the rollers 520A, 520B inside the channels 150A/150B, or a siress level
on the rotlers 320A, 5208 and other connected portions of the movable portion 310 or the
channels 150A/1508

004 5] The flexible strip 310 1s configured to provide sutticient bias aganst the
rollers 520A, 3208 so that the rollers remain connected to the track 150A and aren’t able {o
bounce up and down withun the frack as the vehicle 15 1 motion. However, the flexible strip
510 does not provide so much of a bias that the rollers 320A, 5208 are unable o roll within
the track 130, In one embodiment, the flexibie material 1s made from plastic, metal or other
material that s flexible, but 15 capable of shiding within the interior of the track {0 provide the
correct arnount of bias on the rollers 3204, 5208,

00461 The track 130A may be configured {0 be in any shape that holds the rollers
and allows the cover 110 to extend and retract. For example, the track may be “U” shaped as
shown in Figure 3B, The frack can also be more V7 shaped, or in a conical shape. In
addition, the lower portion of the track mayv have features that allow 1t to channel water away
from the mterior of the truck bed. For example, 1n one embodiment, the lower portion of the
track may have a channel contigured (o prevent water from entening the bed, and mstead run

down along the sides of the fruck and out adjacent the tailgate. In other embaodiments, the
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track may have onfices contigured to allow water {0 exat the outer sides of the tracks and
onto the roadway mstead of the mtenior of the bed.

{47 ] Computer readable program mstructions for carrving out operations of this
disclosure may be assembler mstructions, instruction-set-architecture (ISA} nstructions,
machine mstructions, machme dependent mstructions, nmucrocode, firmware mstruchions,
state-setting data, or etther source code or object code written in any combination of one or
more programming languages, including an object ortented programming language such as
Smalltalk, C++ or the like, and conventional procedural programming languages, such as the
"C" progranymung language or similar programmung languages. A code segment or machine-
executable instructions may represent a procedure, a function, a subprogram, a program, a
routine, a subroutine, a module, a software package, a class, or anyv combination of
mstructions, data structures, or program statements. A code segment may be coupled to
another code segment or a hardware circuit by passing and/or receiving mmforroation, data,
arouments, parameters, or memory contents. Information, arguments, parameters, data, efc.
may be passed, forwarded, or transmitted via any suitable means mncluding memory sharing,
nmessage passing, token passing, network transmission, among others. The computer readable
program mstructions may execute entirely on the user's computer, partly on the user's
computer, as a stand-alone software package, partly on the user's computer and partly on a
remote computer or entirely on the remote compuler or server. In the latter scenario, the
remote computer may be connected to the user's computer through any tvpe of network,
inciuding a local area network {LAN) or a wide area network {WAN), or the connection may
be made to an external computer {for example, through the Internet using an Internet Service
Provider). In some embodiments, electronic circuttry mncluding, for example, programmable
logic circuidry, field-programmable gate arravs (FPGA), or programmable logic arrays {PLA)
may execute the computer readable program mstructions by utilizing state information of the
computer readable program instructions to personalize the electronic circuitry, in order o
perform aspects of thus disclosure.

048] Aspects of this disclosure are described herein with reference to tlowchart
tiustrations and/or block diagrams of methods, apparatus (systems), and computer program
products according to embodiments of the disclosure. It will be undersiood that each block of

the flowchart illustrations and/or block diagrams, and combinations of blocks m the
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tHlowchart tiustrations and/or block diagrams, can be smplemented by computer readable
program mstructions. The vanous lustrative logical blocks, modules, circuits, and algorithm
steps described in connection with the embodiments disciosed herein may be implemented as
electronic hardware, computer software, or combinations of both. To clearly illustrate this
nterchangeabiity of bardware and software, various illustrative components, blocks,
modules, ciwcuits, and steps have been described above generally mn terms of theswr
tunctionality. Whether such functionality 15 implemenied as hardware or software depends
upon the particular apphication and design constraints imposed on the overall svstem. Skalled
artisans may implement the described functionality in varving ways for each particular
application, but such mmplementation decisions should not be mnterpreted as causing a
departure trom the scope of this disclosure.

100491 The flowchart and block diagrams in the Figures tlhustrate the architecture,
tunctionality, and operation of possibie implementations of systems, methods, and computer
program products according to various embodiments of this disclosure. In this regard, each
block in the tiowchart or block diagrams may represent a module, segment, or portion of
mstructions, which comprises one or more executable mstructions for mmplementing the
specified iogical function{s). In some aliernative implementations, the functions noted in the
block may occur out of the order noted in the figures. For example, two blocks shown in
succession may, m fact, be executed substantially concurrently, or the blocks may sometimes
be executed n the reverse order, depending upon the functionality mvolved. It will also be
noted that each block of the block diagrams and/or tlowchart illustration, and combinations
of blocks in the block diagrams and/or flowchart illustration, can be implemented by special
purpose hardware-based systems that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer mnstructions.

LRI Words such as "then,” "next," etc. are not intended to limit the order of the
steps; these words are stmply used io guwde the reader through the description of the
methods. Although process flow diagrams may describe the operations as a sequential
process, many of the operations can be performed in parallel or concurrently. In addition, the
order of the operations may be re-arranged. A process may correspond to a method, a

function, a procedure, a subroutine, a subprogram, etc. When a process corresponds 1o a
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tunction, ifs termunation may correspond to a refurn of the function to the calling tunction or
the mamn function.

(051 Features or functionality described with respect to certain exempiary
embodiments may be combined and sub-combined in and/or with various other exemplary
emmbodiments. Also, different aspects and/or elements of exemplary embodiments, as
disclosed herein, may be combined and sub-combined in a simular manner as well. Further,
some exemplary embodiments, whether imndividually and/or colliectively, may be components
of a larger system, wherein other procedures may take precedence over and/or otherwise
modity thew apphcation. Additionally, a number of steps may be required before, after,
and/or concurrently with exemplary embodiments, as disclosed herein. Note that any and/or
all methods and/or processes, at least as disclosed herein, can be at least partially performed
via at least one entity or actor 1 any manner.

OS2 The terminology used herein can imply direct or indirect, full or partial,
temporary orf permanent, action or mnaction. For example, when an element 15 reterred to as

Wwon

bemg "on,” "connected" or "coupled” to ancther element, then the element can be directly on,
connected or coupled to the other element and/or mtervening elements can be present,
including imdirect and/or direct variants. In contrast, when an element 1s referred to as being
"directly connected" or "directly coupled” to another element, there are no mtervening
elements present.

OOS3] Although the terms first, second, etc. can be used heremn to describe
vartous elements, components, regions, layers and/or sections, these elements, components,
regions, layers and/or sections should not necessardy be limited by such terms. These terms
are used to distinguish one element, component, region, layer or section from another
element, component, region, layer or section. Thus, a first element, component, region, layer,
or section discussed below could be termed a second element, component, region, layer, or
section without departing from the teachings of this disclosure.

0054 The termwmology used herein 15 for describing particular exemplary
embodiments and 18 not mtended to be necessanty himuting of thus disclosure. As used herein,
the singular forms "a," "an” and "the" are mntended to nclude the plural torms as well, unless
the context clearly indicates otherwise. Also, as used herein, the term "a" and/or "an" shall

mean "one or more," even though the phrase "one or more” 15 aiso used herein. The terms
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Wwon

"comprises,” "mcludes” and/or "compnising,” "mcluding” when used i this specification,
specify the presence of stated features, mtegers, steps, operations, elements, and/or
components, but do not preclude the presence and/or addition of one or more other features,
integers, steps, operations, elements, components, and/or groups thereof. Furthermore, when
this disclosure states heremn that something 1s "based on" something else, then such statement
refers to a basis which may be based on one or more other things as well. In other words,
unless expressly mdicated otherwise, as used herein "based on" inclusively means "based at
least 1n part on"” or "based at least partially on.”

LU As used herein, the term "or" 18 intended to mean an mclusive "or" rather
than an exclusive "or." That 15, unless specified otherwise, or clear from context, "X emplovs
A or B" 1s mntended to mean any of the natural inclusive permutations. That s, of X employs
A; X employs B or X employs both A and B, then "X emplovs A or B" 15 satishied under any
of the foregoing mstances.

{56 Unless otherwise detined, all terms {(including technical and scientific
terms) used herem have the same meaming a5 commonly understood by one of ordinary skl
it the art to which this disclosure belongs. The terms, such as those defined i commonly
used dictionaries, should be interpreted as having a meaning that 1s consistent with ther
meaning in the context of the relevant art and should not be interpreted i an i1dealized and/or
overly formal sense uniess expressly so defined herem.

OOST] This detailed description has been presented for various purposes of
iHustration and description, but is not intended to be fully exhaustive and/or limited to this
disclosure m varntous forms disclosed Many modifications and vanations in techmgues and
structures will be apparent to skilled artisans, without departing from a scope and spirit of
this disclosure as set forth 1n various claims that follow. Accordingly, such modifications and
variations are contemplated as bemng a part of this disclosure. A scope of this disclosure 1s
defined by various clauims, which nclude known eguivalents and unforeseeable eguivalents

at a time of filing of this disclosure.
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WHAT IS CLAIMED IS:

i A vehicle, comprising:

a cab;

a truck bed comprising a set of channels;

a truck bed cover configured to move through an opemng formed between the c¢ab
and the truck bed, and along the set of channels on the truck bed; and

a motor engaged with the truck bed cover and configured to enable an automated
movement of the truck bed cover along the set of channels.

2. The vehicle of claim 1, comprising an electrie truck configured to run off a
battery pack stored within the electric truck.

3. The vehicle of claim 2, wherein the truck bed cover comprises a plurality of
solar electric cells that are electrically connected to the battery pack; and

wherein the plurality of solar electric cells on the truck bed cover in a closed position
1s configured to recharge the batterv pack, the closed position of the truck bed cover enabling
the plurality ot solar electric cells to face a sun

4 The vehcle of claim 1, further comprising a rear cab window;

wherein the truck bed cover in an open position 1s configured to be stored completely
within or below the opening, so as to not obstruct any view out the rear cab window from the
cab.

3. The vehicle of claim 1, further comprising a wall between the openmng and the
truck bed, the wall configured 1o protect the truck bed cover 1n an open position and stored
within or below the opening from being hit by an object disposed in the truck bed.

5. The vehicle of claim 1, wherein the automated movement of the truck bed
cover 1S configured to be controllied by at least one of an activation button within or outside
of the cab, or an application program accessible via a wireless device.

7. A truck bed cover, comprising:

a plurality of movable portions, the plurality of movable portions linked fogether in a
flexible format;

wherein:

each one of the plurality of movable portions 15 hinked to an adjacent movable

portion by a flexible hinge; and
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the flexible hinge comprises a weathersing configured {6 provide the truck
bed cover with a water impermeable surface once the cover 15 moved into a closed
position.

8. The truck bed cover of claim 7, wherein the truck bed cover i3 integrated in an
electric truck configured to run oft a battery pack stored within the electrnic truck

3. The truck bed cover of clamm &, wherein the integration of the truck bed cover
in the electric truck enables the truck bed cover {o fif over a top opening of a fruck bed of the
electric truck exactly, 50 as to prevent any outdoor element trom entering the truck bed
through the top opening when the truck bed cover 1s in the closed position.

F0. The truck bed cover of claim 8, wherein the truck bed cover comprises a
plurality of solar electric cells that are electrically connected to the battery pack; and

wherein the plurality of solar electric cells on the truck bed cover in the closed
position 1s configured o recharge the battery pack, the closed position of the truck bed cover
enabling the plurality of solar electric cells to face a sun.

P The truck bed cover of claim 7, wherein truck bed cover 1s attached {0 a truck
comprising 4 rear cab window, and

wherein the truck bed cover in an open position 1s configured to be stored completely
within or below an opening between a cab and a truck bed of the truck, so as to not obstruct
any view out the rear cab window from the ¢cab.

12. The truck bed cover of claim 11, wherein the truck further comprises a wall
between the opening and the truck bed, the wall configured to protect the truck bed cover n
the open position and stored within or below the opening from being hit by an object
disposed inn the truck bed

13 The truck bed cover of Claim 11, wherein a movement of the truck bed cover
18 configured to be controlled by at least one of an activation bution within or outside of the
cab, or an application program accessible via a wireless device,

14 A truck bed cover, comprising:

a plurality of movable portions, the plurality of maovable portions having ends, and
being linked together in a flexible format:

a roller mounted to each of the ends through a bearing and configured to fit within a

channel on a truck bed; and
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a texible strip posttioned adjacent to the roller and biased such that when the roller s
mounted into the channel, the flexible strip biases the roller to be held withun the channel.

iS5, The truck bed cover of claim 14, wherein the flexible strip comprises a strip
made of Polytetrafiuoroethviene (PTFE), and 15 contigured to reduce a noise level associated
with the roller moving within the channel

1 6. The truck bed cover of claim 14, wheremn the truck bed cover 1s integrated
an electric truck configured to run off a battery pack stored within the electric truck.

17 The truck bed cover of claim 16, wheremn the truck bed cover comprises a
phirality of solar electric cells that are electrically connected to the baitery pack; and

wherein the plurality of solar electric cells on the truck bed cover in a closed position
1s configured to recharge the batterv pack, the closed position of the truck bed cover enabling
the plurality of solar electric cells to face a sun.

I8, The truck bed cover of claim 14, wherem truck bed cover 1s attached to a
truck comprising a rear cab window; and

wherein the truck bed cover in an open position 1s configured to be stored completely
within or below an opening between 4 cab and a truck bed of the truck, so as to not obstruct
any view out the rear cab window from the cab.

fo. The truck bed cover of claim 18, wherein the truck further comprises a wall
between the opening and the truck bed, the wall configured to protect the truck bed cover in
the open posttion and stored withun or below the opening from bemg hit by an object
disposed in the truck bed.

20, The truck bed cover of Claim 18, wherein a movement of the truck bed cover
1s configured to be controlied by at least one of an activation bution within or outside of the

cab, or an application program accessible via a wireless device.
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INTERNATIONAL SEARCH REPORT

Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

his International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-6

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.
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EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT
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5 January 1988 (1988-01-05)

A figures 1-6

A US 1 950 927 A (WILLIAM MCMILLAN)
13 March 1934 (1934-03-13)
figures 1-13

D Further documents are listed in the continuation of Box C. See patent family annex.

“ Special categories of cited documents : _ _ _ . .
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

- "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

. . "Y' document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the ant

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
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Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions 1n this international application, as follows:

1. claims: 1-6

vehicle with truck bed cover

2. claims: 7-13

sealing of truck bed over

3. claims: 14-20

guiding of truck bed cover
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