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210 Cargo is Placed into Cargo Bed

Operator Selects "Secure Cargo Mode™

220 Rail System is Raised Until it Nears Top
of the Cargo
230 Net or Straps are Placed Across Bars,
Over Cargo Top
240 Operator Selects "Secure Cargo” on Interface:

Rail System Starts Lowering

250 B
Motor No
Current Load > 1st Threshold
?
Yes

260 - Lower Speed to Fine Tune

210

Motor

Current Load > 2nd Threshold
?

Yes

Stop Actuator System
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300
/‘

Tail Gate is Open. Operator Select "Cargo Lift

Assist": Pivot Bar is Rotated Until it Sticks out of
310 —— Bed, Over Box to Lift. Operator can Stop and

Adjust Motion by Hand (Motor Current Feedback

s Used to Assist}
320 ——~—— Fasten Cargo
330 —~—— Operator Selects "Lift" on Interface
340
Cargo too Heavy o
?
Yes
390 —~— Signal Operator to Assist
[ No Cargo All the Way Up
?
Yes 360
370 —~——] Stop Actuators

Operator Rotates Pivot Bar Until Cargo is
Inside the Bed

390 ———  Operator Selects "Lower" on Interface
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EXTENDABLE RAIL ASSEMBLY FOR
CARGO BED OF A VEHICLE

TECHNICAL FIELD

This disclosure relates generally to a cargo bed of a
vehicle and, more particularly, to a rail assembly that can be
used to manage cargo associated with the cargo bed.

BACKGROUND

Many vehicles, such as pickup trucks, include a cargo
bed. Various structures have been utilized to help secure and
manage cargo held within the cargo bed.

SUMMARY

In some aspects, the techniques described herein relate to
a vehicle assembly, including: a cargo bed having a first and
a second sidewall; a rail assembly disposed on the first
sidewall, the rail assembly movable between an extended
position and a retracted position relative to the first sidewall;
and an actuator system that raises and lowers the rail
assembly to move the rail assembly between the extended
position and the retracted position.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein the actuator system 1s held
between an inner panel and an outer panel of the first
sidewall.

In some aspects, the techniques described herein relate to
a vehicle assembly, further including a pivot bar and a
primary rail of the rail assembly, wherein the pivot bar 1s
configured to pivot from a rail orientation to a spanning
orientation, the pivot bar extending longitudinally in a
direction aligned with the primary rail when the pivot bar 1s
in the rail orientation, the pivot bar spanning across the cargo
bed from the first sidewall to the second sidewall when the
pivot bar 1s 1n the spanning orientation.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein the pivot bar rotates about a
vertically extending axis when moving back-and-forth
between the rail orientation and the spanning orientation.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein the rail assembly 1s a first rail
assembly, and further including a second rail assembly
disposed on the second sidewall, the second rail assembly
movable between an extended position and a retracted
position relative to the second rail assembly.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein the first and second rail assem-
blies each include pivot bars that are configured to rotate
back-and-forth between a rail orientation and a spanmng
orientation, the pivot bars aligned with a respective one of
the first or second sidewalls when 1n the rail orientation, the
pivot bars spanning across the cargo when in the spanning,
orientation.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein the actuator system 1s config-
ured to lower the rail assembly to secure cargo.

In some aspects, the techniques described herein relate to
a vehicle assembly, further including a binding that secures
the cargo within the cargo bed, wherein the lowering the rail
assembly tightens the binding that secures the cargo.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein the rail assembly 1s a first rail
assembly, and further including a second rail assembly
disposed on the second sidewall, wherein the binding 1is

10

15

20

25

30

35

40

45

50

55

60

65

2

coupled to both the first rail assembly and to the second rail
assembly, wherein retracting the first and second rail assem-
blies pulls the binding against the cargo.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein the actuator system 1s config-
ured to raise the rail assembly to raise cargo.

In some aspects, the techniques described herein relate to
a vehicle assembly, wherein cargo 1s anchored to the rail
assembly.

In some aspects, the techniques described herein relate to
a vehicle assembly, further including a pivot bar of the rail
assembly, the pivot bar configured to pivot to a position
where the pivot bar extends horizontally outside the cargo
bed, the cargo anchored to the pivot bar when the cargo 1s
anchored to the rail assembly.

In some aspects, the techniques described herein relate to
a vehicle assembly, further including at least one bushing
that aligns the first rail assembly when the first rail assembly
moves between the extended position and the retracted
position, the at least one bushing an ultra-high molecular
weight polyethylene bushing.

In some aspects, the techniques described herein relate to
a vehicle assembly, further including a polymer-based
bracket over-molded about the at least one bushing.

In some aspects, the techniques described herein relate to
a vehicle assembly, further includes a sheet connected to the
first rail assembly, the sheet unfolding as the first rail
assembly moves from the retracted position to the extended
position.

In some aspects, the techniques described herein relate to
a cargo management method, including: using an actuator
system to move a rail assembly back-and-forth between an
extended position and a retracted position relative to a
sidewall of a cargo bed of a vehicle, the rail assembly
disposed on the sidewall.

In some aspects, the techniques described herein relate to
a cargo management method, wherein the moving tightens a
binding over cargo disposed within the cargo bed.

In some aspects, the techniques described herein relate to
a cargo management method, further including lifting cargo
by moving the rail assembly from the retracted position to
the extended position.

In some aspects, the techniques described herein relate to
a cargo management method, further including pivoting a
pivot bar of the rail assembly from a position where the pivot
bar 1s aligned with a primary rail of the rail assembly to a
position where the pivot bar spans over the cargo bed from
the sidewall to another sidewall.

In some aspects, the techniques described herein relate to
a cargo management method, wherein the pivoting 1s about
a vertical axis. extendable rail assembly for a cargo bed of
a vehicle

The embodiments, examples and alternatives of the pre-
ceding paragraphs, the claims, or the following description
and drawings, including any of their various aspects or
respective individual features, may be taken independently
or 1 any combination. Features described in connection
with one embodiment are applicable to all embodiments,
unless such features are incompatible.

BRIEF DESCRIPTION OF THE FIGURES

The various features and advantages of the disclosed
examples will become apparent to those skilled 1n the art
from the detailed description. The figures that accompany
the detailed description can be briefly described as follows:
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FIG. 1. 1llustrates a perspective view of a vehicle cargo
bed having a rail assemblies 1n extended positions according,

to an exemplary embodiment of the present disclosure.

FI1G. 2 illustrates a side view of the vehicle cargo bed of
FIG. 1.

FI1G. 3 illustrates the side view of the vehicle cargo bed of
FIG. 2 when the rails assemblies are 1n retracted positions.

FIG. 4 illustrates a close up view of a bushing used in
connection with one of the rails assemblies 1n FIGS. 2 and
3.

FIG. § 1llustrates the perspective view of FIG. 1 when the
rail assemblies are securing a cargo that 1s 1 the vehicle
cargo bed.

FI1G. 6 1llustrates a flow of an example method of securing
cargo using the rail assemblies.

FI1G. 7 1llustrates the perspective view of FIG. 1 when the
rail assemblies are lifting cargo.

FIG. 8 illustrates a flow of an example method of lifting
cargo using the rail assemblies.

FIG. 9 illustrates the perspective view of FIG. 1 after
pivot bars of the rail assemblies have been rotated to a
spanning orientation.

FIG. 10 1illustrates a tflow of an example method of
transitioming the rail assemblies to spanning orientation.

FIG. 11 illustrates a sheet connected to one of the rail
assemblies.

FI1G. 12 1llustrates a section taken at line 12-12 1n FI1G. 11.

DETAILED DESCRIPTION

This disclosure details exemplary rail assemblies that
automatically extend and retract from a sidewall of a vehicle
cargo bed. The rail assemblies, in some embodiments, can be
utilized to secure cargo within the cargo bed. In some
embodiments, the rail assemblies can be used to assist when
loading cargo into the cargo bed.

With reference to FIGS. 1-3, a vehicle 10 includes a cab
14 and a cargo bed 18. A passenger side sidewall 22 and a
driver’s side sidewall 26 provide outboard sides of the cargo
bed 18. A tailgate 30 establishes a rear boundary of the cargo
bed 18. The cab 14 establishes a front wall of the cargo bed
18.

A rail assembly 34 1s disposed on the passenger side
sidewall 22. Another rail assembly 38 1s disposed on the
driver’s side sidewall 26. The rail assemblies 34 are movable
back and forth between the extended position of FIGS. 1 and
2 and the retracted position of FIG. 3.

The rail assemblies 34, 38 automatically move between
the extended position and the retracted positions. Two
actuators 42 are used, in this example, to move the rail
assembly 34. The two actuators 42 provide parts of an
actuator system. The actuators 42 can be held between an
inner panel and an outer panel of the passenger side sidewall
22. Bach actuator 42 can include a sixteen-inch 6,000
Newton electric linear actuator each having a 1,320 Ib. max
l1ift and a heavy duty 12-Volt DC motor.

The actuator 42 can rotate and drive the rail assembly 34
back and forth between the extended and the retracted
position through a gear train, for example. A reinforcement
member 46 can attach to an inner side of the sidewall 22.
The actuators 42 can attach to the reinforcement member 46
with twelve-millimeter shoulder bolts. The reinforcement
member 46 can help to solidify the actuators 42. In some
examples, the actuators 42 can attach to the reimnforcement
member 46 1n a way that permits the actuators 42 to pivot
relative to the reinforcement member 46. The actuators 42
include screw type actuators in this example.
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Referring now to FIG. 4 with continuing reference to
FIGS. 1-3, the actuators 42 can each rotate rods 50 to raise
and lower the rail assembly 34.

The rods 50 can be guided during extension and retraction
by a bushing 54. The rods 50 extend through apertures 1n the
respective bushings 54. In this example, a length of the
actuators 42 1s 38.4 inches when the rods 50 are fully
extended, and are 22.6 inches when the rods 50 are retracted.

The bushing 354 can be an ultra-high molecular weight
polyethylene bushing that aligns and stabilizes the rods 50 as
the respective actuator 42 raises and lowers the rail assembly
34. The bushings 54 can be machined. The bushings 54 can

be molded and then cleaned with plasma to enable good
adhesion. The bushings 34 can then be inserted into an
injection molding machine where a bracket 58 with mount-
ing holes 60 1s overmolded about the bushing 54. The
bracket 58 can be a polymer-based material, such as a

glass-filled polyester (PET). The bracket 58 can be bolted to
the sidewall 22 via fasteners that extend through the holes
60.

The bushings 54 can be tapered at each axial end. The
tapering can add mechanical strength to the two-shot bond
between the bushing 54 and the bracket 58.

The rail assembly 34 includes a forward column 62, an aft
column 66, a primary rail 70, and a pivot bar 74. In this
example, the rods 50 are disposed within the forward
column 62 and the rear column 66. The columns 62, 66
retract within the passenger sidewall 22 when the rail
assembly 34 1s moved from the extended position to the
retracted position.

The rail assembly 38 associated with the driver sidewall
26 15 configured similarly to the rail assembly 34. The driver
sidewall 26 can include actuators and bushings to move the
rail assembly 38 back and forth between extended and
retracted positions.

With reference now to FIG. 5, the rail assemblies 34 and
38 can be used together to secure cargo 78. In this exemplary
embodiment, a binding 82 extends over the cargo 78. The
binding 82 1s secured directly to both the rail assembly 34
and the rail assembly 38. The binding 82 1s a net 1n this
example. In other examples, the binding 82 could be a rope
or strap.

To secure the cargo 78, the actuators 42 can be activated
to retract the rail assembly 34 further into the sidewall 22.
The actuators associated with the rail assembly 38 can
similarly retract the rail assembly 38 into the sidewall 26.
Retracting the rail assemblies 34 and 38 pulls vertically
downward on the binding 82, which tightens the binding 82
over the cargo 78 to secure the cargo 78 within the cargo bed
18.

An example cargo management method utilized with the
configuration of FIG. 5 1s represented 1n the tlow diagram of
FIG. 6. The method 200 begins at a step 210 where the cargo
78 1s placed into the cargo bed. Next, at a step 220, an
operator can select a “secure cargo mode” through, for
example, a human machine interface within the vehicle 10.

In response to entering the secure cargo mode, the rail
assemblies 34 and 38 are raised until they are substantially
aligned with a vertical top of the cargo 78. Cameras of the
vehicle 10 can help to determine a position of the rail
assemblies 34 and 38 relative to the cargo 78 and data from
the cameras can be utilized to determine when to stop the
raising.

Next, at a step 230, the binding 82 1s placed over the cargo
78 and secured to the rail assemblies 34 and 38. Then, at a
step 240, the operator selects “secure cargo™ through, for
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example, the user interface within the vehicle 10. In
response, the rail assemblies 34 and 38 are lowered.

At a step 250, the actuators 42 continue to lower the rail
assembly 34, and other actuators lower the rail assembly 38
until a current cargo on motors of the actuators exceeds a
first threshold. The operator could, in some examples,
instead select a desired tension for the binding 82.

The method 200 then moves to a step 260 where the speed
of the retraction 1s reduced. At a step 270, the lowering
continues until the current cargo reaches a second threshold.
After which, the actuators 42 associated with the rail assem-
bly 34 and the other actuators associated with the rail
assembly 38 are stopped at a step 280. The rail assemblies
34 and 38 could be adjusted to apply tension as the vehicle
10 1s driven to mhibit the cargo 78 from shifting.

The rail assemblies 34 and 38 can be utilized to manage
cargos 1 other ways. Referring now to FIG. 7, the rails
assembly 34 manages cargo 78A by lifting the other cargo
78 A to assist with moving the cargo 78A into the cargo bed
18.

To lift the cargo 78A, the pivot bar 74 1s pivoted about an
axis A relative to the primary rail 70. The axis A 15 a
vertically extending axis 1n this example. Pivoting the pivot
bar 74 positions the pivot bar 74 1n a position where the pivot
bar 74 extends aft the vehicle 10 beyond the tailgate 30 and
horizontally outside the cargo bed 18. A binding 82A, here
a rope, 1s then used to anchor the cargo 78A to the rail
assembly 34 through the pivot bar 74.

After the cargo 78A 1s secured, the rail assembly 34 can
be extended vertically to lift the cargo 78 A. The tailgate 30
can then be dropped or opened and the pivot bar 74 rotated
about the axis A toward the primary rail 70 until the cargo
78 A 1s within the cargo bed 18. The pivoting may be driven
by an actuator or in response to the operator loading the
pivot bar 74.

With reference to FIG. 8, an example method 300 of cargo
management utilized in connection with FIG. 7 begins at a
step 310 where the tailgate 30 1s opened and an operator
selects a “cargo lift assist” mode. The pivot bar 74 1s then
rotated relative to the primary rail 70 until the pivot bar 74
sticks out aft of the cargo bed 18 as shown 1n FIG. 7.

Next, at a step 320, the cargo 78A 1s fastened to the pivot
bar 74A. At a step 330, the operator selects “lift” on an
interface. As the cargo 78A 1s lifted, current provided to the
motors of the actuators 42 can be utilized to assess a weight
of the cargo 7T8A.

If, at a step 340, the cargo 78A 1s too heavy for the rail
assembly 34 to lift, a signal 1s provided to the operator at a
step 350 indicating that the operator needs to assist with
lifting the cargo 78A. At a step 360, the method 300 assesses
whether the cargo 78A 1s lifted to a position suitable for
pivoting the pivot bar 74 to move the cargo 78A nto the
cargo bed 18. If yes, the method 300 moves to the step 370
where the actuators 42 are stopped.

Next, at a step 380 the operator can assist by rotating the
pivot bar 74 about the axis A to move the cargo 78 A 1nto the
cargo bed 18. The operator, then, at a step 390, selects
“lower” on the interface. In response, the rail assembly 34
lowers until the current for motors in the actuators 42 falls
below a threshold level and the cargo 78 A 1s disposed within
the cargo bed 18.

With reference now to FIG. 9, the pivot bars 74 of the rail
assemblies 34 can be repositioned 1nto the spanning orien-
tation shown. In the spanning orientation, the pivot bar 74 1s
rotated about the axis A to the spanning orientation from a
rail orientation as shown in FIG. 9. In the spanning orien-
tation, the pivot bar 74 of the rail assembly 34 spans across
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the cargo bed 18 from the rail assembly 34 to the rail
assembly 38. When the pivot bar 74 1s 1n the rail orientation
of FIG. 1, the pivot bar 74 and the primary rail 70 of the rail
assembly 34 are aligned. That 1s, the pivot bar 74 extends
longitudinally 1n a direction aligned with the primary rail 70.
A pin 90 can be 1nserted into the pivot bar 74 to help secure
an end of the pivot bar 74 to the rail assembly 38.

The rail assembly 38 includes a pivot bar 74 A that pivots
about another vertically extending axis relative to a primary
rail 70A of the rail assembly 38. The pivot bar 74 A of the rail
assembly 38 can be coupled to the rail assembly 34 with a
pin 92. The pivot bar 74A provides a spoiler at the front of
the cargo bed 18. The pivot bar 74 can be pivoted to the
spanning orientation to provide a spoiler at the aft of the
cargo bed 18. Forward and aft are with reference to a general
orientation of the vehicle 10. Similarly, vertical, for purposes
of this disclosure, 1s with reference to ground and a general
orientation of the vehicle 10.

A method 400 associated with positioning the pivot bars
74 and 74 A 1n FIG. 9 begins at a step 410 where an operator
selects a spoiler mode. The selection can be made from
within an interface of the vehicle 10. The method 400 then,
at a step 420, assesses whether a height of cargo within the
cargo bed 18 1s greater than the height of the cab 14 of the
vehicle 10. If yes, the rail assemblies 34 and 38 are raised at
a step 430 and the pivot bar 74 A of the rail assembly 38 is
rotated to the position of FIG. 9. The rail assemblies 34 and
38 can then be lowered so that the pivot bar 74 1s substan-
tially vertically aligned with a vertical top of the cab. As the
vehicle 10 1s driven, the pivot bar 74A can help to reduce
turbulence over the cargo.

I1, at the step 420, a height of the cargo 1s not greater than
a height of the cab 14, the method 400 assesses, at a step
440, 11 the height of the cargo 1s greater than a height of the
tailgate 30. If yes, the rail assemblies 34 and 38 are raised
and the pivot bar 74 rotated to the position of FIG. 9. The
pivot bar 74 can be vertically aligned to be substantially
flush with the tailgate 30 to help reduce turbulence associ-
ated with the cargo carried within the cargo bed 18.

At the step 440, 1f a height of the cargo within the cargo
bed 18 1s not greater than the height of the tailgate 30, the
method 400 moves to the step 450 which assesses that no
cargo 1s sticking out and considers the vehicle 10 to be 1n a
performance mode.

An operator, at a step 460 can then pull a cover over the
cargo bed 18. The pivot bars 74 and 74A are then both
rotated to the position of FIG. 9. Vehicle speed and road
conditions are then acquired at a step 470 and a height of the
pivot bars 74 and 74a 1s adjusted by raising and lowering the
rail assemblies 34 and 38 to set a helght of the pivot bars 74
and 74a at a position that maximizes grip and optimizes fuel
clliciency for the vehicle 10 as shown at the step 480.

In some examples, when 1n the spanning orientation, the
pivot bars 74, 74 A can be tilted about a cross-vehicle axis to
provide a desired angle of attack.

With reference now to FIGS. 11-12, a sheet sep can be
connected to the rail assembly 34. Another sheet (not shown)
can be connected to the rail assembly 38. As the rail
assembly 34 1s raised to the extended position, the sheet 96
unfolds to the position of FIGS. 11-12. When the rail
assembly 34 1s retracted to a retracted position, the sheet 96
1s refolded nto a container 98 along an interior of the
sidewall 22. The sheet 96 can shield cargo from view, for
example. The sheet 96 can include ultra-high-molecular-
weight polyethylene.

The preceding description 1s exemplary rather than lim-
iting in nature. Variations and modifications to the disclosed
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examples may become apparent to those skilled 1n the art
that do not necessarily depart from the essence of this
disclosure. Thus, the scope of protection given to this
disclosure can only be determined by studying the following
claims.

What i1s claimed 1s:

1. A vehicle assembly, comprising:

a cargo bed having a first and a second sidewall;

a rail assembly disposed on the first sidewall, the rail
assembly movable between an extended position and a
retracted position relative to the first sidewall;

an actuator system that raises and lowers the rail assembly
to move the rail assembly between the extended posi-
tion and the retracted position, wherein the actuator
system 1s configured to lower the rail assembly to
secure cargo;

at least one bushing that aligns the first rail assembly
when the first rail assembly moves between the
extended position and the retracted position, the at least
one bushing an ultra-high molecular weight polyethyl-
ene bushing; and

a polymer-based bracket over-molded about the at least
one bushing.

2. The vehicle assembly of claim 1, wherein the actuator
system 1s held between an inner panel and an outer panel of
the first sidewall.

3. The vehicle assembly of claim 1, further comprising a
pivot bar and a primary rail of the rail assembly, wherein the
pivot bar 1s configured to pivot from a rail orientation to a
spannming orientation, the pivot bar extending longitudinally
in a direction aligned with the primary rail when the pivot
bar 1s 1n the rail orientation, the pi1vot bar spanning across the
cargo bed from the first sidewall to the second sidewall when
the pivot bar 1s in the spanning orientation.

4. The vehicle assembly of claim 3, wherein the pivot bar
rotates about a vertically extending axis when moving
back-and-forth between the rail orientation and the spanning,
orientation.

5. The vehicle assembly of claim 1, wherein the rail
assembly 1s a first rail assembly, and further comprising a
second rail assembly disposed on the second sidewall, the
second rail assembly movable between an extended position
and a retracted position relative to the second rail assembly.

6. The vehicle assembly of claim 5, wherein the first and
second rail assemblies each include pivot bars that are
configured to rotate back-and-forth between a rail orienta-
tion and a spanning orientation, the pivot bars aligned with
a respective one of the first or second sidewalls when 1n the
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rail orientation, the pivot bars spanning across the cargo
when 1n the spanming orientation.

7. The vehicle assembly of claim 1, further comprising a
binding that secures the cargo within the cargo bed, wherein
the lowering the rail assembly tightens the binding that
secures the cargo.

8. The vehicle assembly of claim 7, wherein the rail
assembly 1s a first rail assembly, and further comprising a
second rail assembly disposed on the second sidewall,
wherein the binding 1s coupled to both the first rail assembly
and to the second rail assembly, wherein retracting the first
and second rail assemblies pulls the binding against the
cargo.

9. The vehicle assembly of claim 1, wherein the actuator
system 1s configured to raise the rail assembly to raise cargo.

10. The vehicle assembly of claim 9, wherein cargo 1s
anchored to the rail assembly.

11. The vehicle assembly of claim 10, further comprising
a pi1vot bar of the rail assembly, the pivot bar configured to
pivot to a position where the pivot bar extends horizontally
outside the cargo bed, the cargo anchored to the pivot bar
when the cargo 1s anchored to the rail assembly.

12. The vehicle assembly of claim 1, further comprising
at least one bushing that aligns the first rail assembly when
the first rail assembly moves between the extended position
and the retracted position, the at least one bushing an
ultra-high molecular weight polyethylene bushing.

13. The vehicle assembly of claim 1, further comprises a
sheet connected to the first rail assembly, the sheet unfolding,
as the first rail assembly moves from the retracted position
to the extended position.

14. A cargo management method, comprising;:

using an actuator system to move a rail assembly back-

and-forth between an extended position and a retracted
position relative to a sidewall of a cargo bed of a
vehicle, the rail assembly disposed on the sidewall,
wherein the moving tightens a binding over cargo
disposed within the cargo bed.

15. The cargo management method of claim 14, further
comprising lifting cargo by moving the rail assembly from
the retracted position to the extended position.

16. The cargo management method of claim 14, further
comprising pivoting a pivot bar of the rail assembly from a
position where the pivot bar 1s aligned with a primary rail of
the rail assembly to a position where the pivot bar spans over
the cargo bed from the sidewall to another sidewall.

17. The cargo management method of claim 16, wherein
the pivoting 1s about a vertical axis.
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