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(57) Abréegée/Abstract:

A roof rack assembly Is provided for storage of items above a roof of a motor vehicle. The roof rack assembly includes a frame
having front and rear guides extending across the roof. A front rall slidingly engages the front guide, and a rear rail slidingly
engages the rear guide. A tray Is coupled to the front and rear guides. The tray Is movable between a storage position above the
roof and a loading position alongside the motor vehicle. A plurality of drop down links extends between the tray and each of tr
front and rear rails. The plurality of drop down links maintains the tray in a horizontal orientation as the tray moves between th

storage and loading positions. A scissor linkage extends between the plurality of drop down links to selectively Lock the tray in tr
loading position.
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Abstract

A roof rack assembly is provided for storage of items above a roof of a motor vehicle.
The roof rack assembly includes a frame having front and rear guides extending across the

roof. A front rail slidingly engages the front guide, and a rear rail slidingly engages the rear

' guide. A tray is coupled to the front and rear guides. The tray is movable between a storage

position above the roof and a loading position alongside the motor vehicle. A plurality of
drop down links extends between the tray and each of the front and rear rails. The plurality
of drop down links maintains the tray in a horizontal orientation as the tray moves between
the storage and loading positions. A scissor linkage extends between the plurality of drop

down links to selectively lock the tray in the loading position.
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SIDE SERVICE STORAGE APPARATUS

Field of the Invention

[0001] This invention relates to a roof rack assembly for a motor vehicle. More
particularly, the invention relates to a roof rack assembly including a tray that remains

horizontal relative to the ground as it moves between storage and loading positions.

Description of the Related Art

[0002] Roof racks allow for secure placement and storage of items above a roof of a
motor vehicle. Roof racks are especially useful for storing large items and irregularly shaped
items, such as bicycles or canoes, that do not normally fit inside the motor vehicle. The

storing of the items on the roof rack increases passenger capacity or storage space inside the

motor vehicle.

[0003] There are, however, certain inconveniences associated with roof racks. For
example, sport utility vehicles and minivans generally have a roof height above the shoulder
level of many individuals. As a result, any item that is to be stored on the roof rack must first
be raised above the roof height before loading onto the roof rack. In addition, once the item
is raised to the roof it may need to be properly aligned along the roof rack or secured into
place. Thus, an individual attempting to load large or heavy items must exert a great deal of

effort to utilize the roof rack.

[0004] In order to reduce the amount of effort required for raising items to the roof
height, various systems and devices have been developed that move the roof rack off of the
roof to a loading position closer to the ground. As a result, an item must be raised to a height
less than the roof height for loading the item onto the roof rack. One problem that is,
however, encountered with such movable roof racks is that when the roof rack is in the
loading position, the roof rack extends at a downwards angle relative to the ground. By
keeping the roof rack horizontal relative to the ground, certain items are able to be loaded

onto the roof rack without the need for securing the items to the roof rack.

[0005] One example of a movable roof rack that is maintained in a horizontal
orientation relative to the ground is disclosed in United States Patent 5,360,150 to Praz. In

this reference, a roof rack includes a support bar mounted to a roof of a motor vehicle. The

1
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support bar includes a tubular stationary structure. The stationary structure houses a mobile
element having a slide, rods, and a support portion. The mobile element slides into and out of
the stationary structure. The rods connect the support portion to the support bar. Each of the
rods is pivotally secured to the slide at one end, and pivotally secured to the support portion
at the other end. When the mobile element is extracted from the stationary structure, the
support bar extends laterally in order to lower the roof rack to an extracted position. The
support portion remains horizontal as the roof rack is lowered due to the pivoting of the rods.
In an alternative embodiment, the rods are vertically spaced apart from one another. As a

result, the attachment points of each of the rods to the support portion are horizontally spaced

apart.

Summary of the Invention
[0006] According to one aspect of the invention, a roof rack assembly is provided for
storage of items above a roof of a motor vehicle. The roof rack assembly includes a frame
having front and rear guides extending across the roof. A front rail slidingly engages the
front guide, and a rear rail slidingly engages the rear guide. A tray is coupled to the front and
rear guides. The tray is movable between a storage position above the roof and a loading
position alongside the motor vehicle. A plurality of drop down links extends between the
tray and each of the front and rear rails. The plurality of drop down links maintains the tray
in a horizontal orientation as the tray moves between the storage and loading positions. A
scissor linkage extends between the plurality of drop down links to selectively lock the tray in

the loading position.

Brief Description of the Drawings

[0007] Advantages of the present invention will be readily appreciated as the same
becomes better understood by reference to the following detailed description when
considered in connection with the accompanying drawings wherein:

Figure 1 is a fragmentary, perspective view of a motor vehicle including a roof rack
assembly according to one embodiment of the invention having a tray in a storage position;

Figure 2 is a fragmentary, perspective view of the motor vehicle including the tray in
a loading position;

Figure 3 is an exploded, perspective view of the roof rack assembly;

Figure 4 1s a fragmentary, perspective view of the roof rack assembly including a lift

assist mechanism; and
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Figure 5 is a fragmentary, perspective view of a motor vehicle including a roof rack

assembly according to a second embodiment of the invention.

Detailed Description of the Preferred Embodiments
[0008] Referring to Figures 1 through 3, a roof rack assembly, generally shown at 10,
is mounted along a roof 12 of a motor vehicle 14. The roof rack assembly 10 allows for
storage of items above the roof 12 during motor vehicle operation. The roof rack assembly
10 is shown extending from one of a pair of opposing sides 16, 18 of the roof 12. It will,
however, be appreciated that the roof rack assembly 10 may extend from the front, the rear,
or either side 16, 18 of the roof 12.

{0009] The roof rack assembly 10 includes a frame, generally indicated at 20, fixedly
secured to the roof 12. The frame 20 includes spaced apart and parallel front 22 and rear 24
guides. Each of the front 22 and rear 24 guides includes an outboard surface 26 and an
opposing inboard surface 28. A center guide 25 extends between the front 22 and rear 24
guides. The front 22, rear 24, and center 25 guides extend across the roof 12 in a path that

approximates the contour thereof.

[0010] A front panel 30 is fixedly secured to the roof 12 directly adjacent to the
outboard surface 26 of the front guide 22, and a rear panel 32 is fixedly secured to the roof 12
directly adjacént to the outboard surface 26 of the rear guide 24. The front 30 and rear 32
panels each include a receiving hole 33, as described in further detail below. The front 30
and rear 32 panels integrate the roof rack assembly 10 into the overall appearance of the

motor vehicle 14.

[0011] The front 22 and rear 24 guides each extend between guide ends 34, 36. Each

of the front 22 and rear 24 guides define an interior 38, best shown in Figure 3. The interior
38 extends between the guide ends 34, 36.

[0012] A raised hub 40 is formed along the front 22 and rear 24 guides adjacent to at
least one of the guide ends 34, 36. A spring loaded pin 42 is housed within the raised hub 40,
as shown in Figure 3. The spring loaded pin 42 extends from the raised hub 40 into the
interior 38 of each of the front 22 and rear 24 guides. The spring loaded pin 42 is biased

towards a fully extended position.
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[0013] An elongated slot 44 extends along the inboard surface 28 of each of the front

22 and rear 24 guides. Each elongated slot 44 includes a closed end 46 and an open end 48.
The open end 48 of each elongated slot 44 is adjacent to one of the guide ends 34, 36.

[0014] The roof rack assembly 10 also includes a front rail 50 slidingly engaging the
front guide 22, and a rear rail 52 slidingly engaging the rear guide 24. The front 50 and rear
52 rails each include a sliding pin 54 extending outwardly therefrom. The sliding pins 54
slidingly engage the elongated slot 44 of the front 22 and rear 24 guides. The movement of
the sliding pin 54 along each of the elongated slots 44 moves the front 50 and rear 52 rails

into and out of the front 22 and rear 24 guides.

[0015] Referring to Figure 3, each of the front 50 and rear 52 rails also includes a pin
catch hole 56. The pin catch hole 56 is positioned along a top surface 58 of each of the front
50 and rear 52 rails. Generally, as the front 50 and rear 52 rails move along the front 22 and
rear 24 guides, each spring loaded pin 42 abuts the top surface 58 short of its fully extended
position. But when the spring loaded pins 42 reach the pin catch holes 56, the spring loaded
pins 42 release to the fully extended position inside of the pin catch holes 56. The release of
the spring loaded pins 42 into the pin catch holes 56 stops the front 50 and rear 52 rails from
disengaging from the front 22 and rear 24 guides. The spring loaded pins 42 each include a
lever (not shown) that retracts the spring loaded pin 42 out of the pin catch hole 56 to allow

shiding engagement between the front 50 and rear 52 rails and the front 22 and rear 24 guides.

[0016] Referring once again to Figures 1 through 3, a tray, generally indicated at 60,
is pivotally coupled to the front 50 and rear 52 rails. The tray 60 includes a generally
rectangular tray frame 62 having four L-shaped sides 64. The tray 60 also includes a floor,
generally indicated at 66, extending between the sides 64. The floor 66 defines a plurality of
openings 68. The plurality of openings 68 is shown as being generally diamond-shaped but it
should be appreciated that the exact shape of the plurality of openings 68 may vary. The
plurality of openings 68 prevents water from accumulating in the tray 60 and contributes to

weight reduction of the tray 60.

[0017] The tray 60 is movable between a storage position, shown in Figure 1, above

the roof 12, and a loading position, shown in Figure 2, extending below the roof 12 and

4
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alongside the motor vehicle 14. The tray 60 moves between the storage and loading

positions as the front S0 and rear 52 rails slide into and out of the front 22 and rear 24 guides.

{0018] A closeout panel 70 is fixedly secured to the tray 60 along the outermost side
64 thereof. The closeout panel 70 houses a latch mechanism 72. The latch mechanism 72
includes oppositely extending locking rods 74 each terminating at a distal end 76. The
locking rods 74 selectively engage the receiving holes 33 along the front 30 and rear 32
panels to lock the tray 60 in the storage position. A handle 78 is operatively connected to the
locking rods 74. Actuation of the handle 78 draws the locking rods 74 out of the receiving
holes 33 to release the latch mechanism 72 and allow the tray 60 to move out of the storage

position. The handle 78 is also actuated to in order to lock the tray 60 back in the storage

position.

[0019] Referririg to Figures 2 and 3, a plurality of drop down links 80, 82
interconnects the tray 60 and each of the front 50 and rear 52 rails. A scissor linkage,
generally indicated at 84, extends between two of the plurality of drop down links 80, 82.
Since the connection of the plurality of drop down links 80, 82 and the scissor linkage 84 to
the front 50 and rear 52 rails is the same, only the connection of the plurality of drop down
links 80, 82 and the scissor linkage 84 to the front rail 50 will be described below with the
understanding that the same applies equally to the rear rail 52.

10020} ' In a preferred embodiment, the plurality of drop down links 80, 82 includes
spaced apart inboard 80 and outboard 82 drop down links. Each of the inboard 80 and
outboard 82 drop down links includes an upper end 86 pivotally secured to the front rail 50.
More specifically, the inboard drop down link 80 pivots about the sliding pin 54 extending
out from the front rail 50 while the outboard drop down link 82 pivots about an outer pin 88
extending out from the front rail 50. In addition, each of the inboard 80 and outboard 82 drop
down links includes a lower end 90 pivotally secured to the tray 60.

10021) When the tray 60 is in the storage position, the inboard 80 and outboard 82
drop down links are disposed along the inboard surface 28 of the front guide 22. The front
rail 50 slides out of the front guide 22 to move the tray 60 into the loading position. The
inboard 80 and outboard 82 drop down links pivot relative to the front rail 50 as the front rail

50 moves out of the front guide 22. At the same time, the lower end 90 of each of the

d
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inboard 80 and outboard 82 drop down links drops towards the ground. The inboard 80 and
outboard 82 drop down links maintain the tray 60 in a horizontal orientation relative to the
ground as the tray 60 moves between its storage and loading positions. The tray 60 does not,

therefore, change its orientation relative to the ground.

[0022] The scissor linkage 84 includes first 92 and second 94 scissor links. The first
92 and second 94 scissor links are pivotally secured to each other by a center pin 96. More
specifically, the first 92 and second 94 scissor links pivot relative to one another as the tray
60 moves between its storage and loading positions. The first scissor link 92 is also pivotally

coupled to the front rail 50 by the outer pin 88. The second scissor link 94 is pivotally
coupled to the tray 60.

[0023] The first scissor link 92 includes a locking tab 98 coupled thereto. The
locking tab 98 lockingly engages the second scissor link 94 when the first 92 and second 94
scissor links are in a colinear relationship to lock the tray 60 in the loading position.
Engagement of the locking tab 98 maintains the tray 60 in place while in its loading position
to prevent the tray 60 from swinging against the motor vehicle 14. A plurality of bumpers
99, shown in Figure 2, is secured to the innermost side 64 of the tray 60 to further ensure that

the tray 60 does not scratch the motor vehicle 14.

[0024] Referring to Figure 4, a lift assist mechanism, generally indicated at 100, is
provided to aid in movement of the tray 60 from the loading position to the storage position.
The lift assist mechanism 100 includes a rod 102, a torsion spring 104, and a pair of cables

106 (one shown).

[0025] The rod 102 extends through the center guide 25 between the front 22 and rear
24 guides. The torsion spring 104 1s disposed adjacent the front guide 22. The torsion spring
104 1s secured to the rod 102. One of the cables 106 extends between the rod 102 and the

front rail 50. The other one of the cables 106 extends between the rod 102 and the rear rail
52. Each of the cables 106 is wound around the rod 102.

[0026] The movement of the tray 60 from the storage position to the loading position
pulls on the cables 106 and causes the rod 102 to rotate in one direction. When the tray 60 is

in the loading position, the torsion spring 104 is held in a retracted position under tension.

6
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Upon movement of the tray 60 from the loading position to the storage position, the tension
in the torsion spring 104 is released. The torsion spring 104 rotates the rod 102 in an
opposite direction so that the cables 106 wind around the rod 102. As a result, the tray 60 is

urged into its storage position above the roof 12.

[0027] It is, however, appreciated that the roof rack assembly 10 is operable without
the lift assist mechanism 100 so that movement of the tray 00 between the storage and
loading positions is completely manual. It is also appreciated that a motor (not shown) may
be operatively connected to the lift assist mechanism 100 to assist in moving the tray 60 from
the loading position to the storage position. Further, a reversible motor may be utilized to

move the tray 60 between the storage and loading positions.

[0028] Referring to Figure 5, wherein like primed reference numerals represent
similar elements as those described above, a second embodiment of the invention is shown in
which the roof rack assembly 10’ includes front 110 and rear 112 lower guides extending
laterally between the opposing sides 16°, 18’ of the roof 12’. Front 114 and rear 116 lower
rails slidingly engage the respective front 110 and rear 112 lower guides. A first tray 118 is
coupled to the front 114 and rear 116 lower rails by the inboard 80’ and outboard 82’ drop
down links. The first tray 118 moves between a storage position above the roof 12’ and a

loading position extending from one 18’ of the sides 16°, 18’ of the roof 12°.

[0029] Front 120 and rear 122 upper guides are stacked on top of the respective front
110 and rear 112 lower guides. Front 124 and rear 126 upper rails slidingly engage the
respective front 120 and rear 122 upper guides. A second tray 128 is coupled to the front 124
and rear 126 upper rails by the inboard 80’ and outboard 82’ drop down links. The second
tray 128 moves between a storage position above the roof 12° and .a loading position

extending from the other one 16’ of the sides 16, 18’ of the roof 12’.

[0030] The first 118 and second 128 trays move relative to the respective lower 110,
112 and upper 120, 122 guides in exactly the same manner. For this reason, only the
relationship between the second tray 128 and the upper guides 120, 122 will be described
below with the understanding that the same applies equally to the first tray 118 and the lower
guides 110, 112,

3259893vl
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[0031] Each of the front 120 and rear 122 upper guides include a middle slot 130
extending along the outboard surface 24’ thereof. The middle slot 130 includes opposing
limit ends 132, 134. Each of the front 124 and rear 126 upper rails includes a middle pin 136
slidingly engaging the middle slot 130. As the middle pin 136 moves between the limit ends
132, 134 of the middle slot 130, the front 124 and rear 126 upper rails move the second tray

128 between the loading and storage positions.

[0032] Since the front 120 and rear 122 upper guides extend across the entire width of
the roof 12’, the front 124 and rear 126 upper rails as well as the inboard 80’ and outboard
82’ drop links may extend along a large portion of or length of the front 120 and rear 122
upper guides. Thus, when the second tray 128 is in the loading position, the elevation thereof
relative to the ground will depend on the length of both the front 124 and rear 126 upper rails
and the inboard 80’ and outboard 82’ drop links.

[0033] The 1nvention has been described in an illustrative manner. It is to be
understood that the terminology, which has been used, is intended to be in the nature of
words of description rather than of limitation. Many modifications and variations of the
invention are possible 1n light of the above teachings. Therefore, within the scope of the

appended claims, the invention may be practiced other than as specifically described.
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Claims

What is claimed is:

1. A roof rack assembly for storing items above a roof of a motor vehicle, said roof
rack assembly comprising:

a frame including front and rear guides extending across the roof;

a front rail slidingly engaging said front guide;

a rear rail slidingly engaging said rear guide;

a tray coupled to said front and rear guides and movable between a storage

position above the roof and a loading position alongside the motor vehicle;

a plurality of drop down links extending between said tray and each of said
front and rear rails for maintaining said tray in a horizontal orientation as said tray

moves between said storage and loading positions; and

a scissor linkage extending between said drop down links for selectively locking

said tray in said loading position.

2. A roofrack assembly as set forth in claim 1 wherein said scissor linkage includes

first and second scissor links pivotally secured to each other.

3. A roofrack assembly as set forth in claim 2 wherein one of said first and second
scissor links includes a locking tab for locking said first and second scissor links in a

colinear orientation to hold said tray in said loading position.

4. A roofrack assembly as set forth in claim 3 wherein each of said front and rear

guides 1ncludes an elongated slot extending therealong.

5. A roofrack assembly as set forth in claim 4 wherein each of said front and rear rails
includes an outwardly extending sliding pin slidingly engaging said elongated slot

along said respective front and rear guides.

10
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6. A roofrack assembly as set forth in claim 5 wherein each of said front and rear rails

defines a pin catch hole.

7. A roof rack assembly as set forth in claim 6 wherein each of said front and rear
guides includes a spring loaded pin selectively engaging each of said pin catch holes

along said respective front and rear rails to stop said front and rear rails from

disengaging from said front and rear guides.

8. A roofrack assembly as set forth in claim 7 including a lift assist mechanism

operatively connected to said front and rear rails for aiding movement of said tray from

sald loading position to said storage position.

9. A roof rack assembly as set forth in claim 8 wherein said lift assist mechanism

includes a rod extending between said front and rear guides.

10. A roof rack assembly as set forth in claim 9 wherein said lift assist mechanism

includes a cable extending between said rod and each of said front and rear rails.

11. A roof rack assembly as set forth in claim 10 wherein said lift assist mechanism
includes a torsion spring secured to said rod wherein said torsion spring selectively
rotates said rod for winding said cables around said rod to move said tray into said

storage position.

12. A roof rack assembly as set forth in claim 11 including a center tie guide extending

between said front and rear guides for housing said rod.

13. A roof rack assembly as set forth in claim 12 wherein said tray includes a latch

mechanism for selectively locking said tray in said storage position.
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14. A roofrack assembly for storing items above a roof of a motor vehicle, said roof

rack assembly comprising:

a frame including front and rear guides extending across the roof;

a front rail slidingly engaging said front guide;

a rear rail slidingly engaging said rear gmide;

a tray coupled to said front and rear guides and movable between a storage
position above the roof and a loading position alongside the motor vehicle;

a plurality of drop down links extending between said tray and each of said
front and rear rails for constantly maintaining said tray in a horizontal orientation; and

a lift assist mechanism operatively connected to said front and rear rails for

aiding movement of said tray into said storage position.

15. A roof rack assembly as set forth in claim 14 wherein said l1ft assist mechanism

includes a rod extending between said front and rear guides.

16. A roof rack assembly as set forth in claim 15 wherein said lift assist mechanism

includes a cable extending between said rod and each of said front and rear rails.

17. A roofrack assembly as set forth in claim 16 wherein said lift assist mechanism
includes a torsion spring secured to said rod wherein said torsion spring selectively
rotates said rod for winding said cables around said rod to move said tray into said

storage position.

18. A roof rack assembly as set forth in claim 17 including a scissor linkage extending

between said drop down links for selectively locking said tray in said loading position.

19. A roof rack assembly as set forth in claim 18 wherein said scissor linkage includes

first and second links pivotally secured to each other.

20. A roof rack assembly as set forth in claim 19 wherein one of said first and second
scissor links includes a locking tab for locking said first and second scissor links in a

colinear orientation to hold said tray in said loading position.

12
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21. A roof rack assembly for storing items above a motor vehicle roof having opposing
first and second sides, said roof rack assembly comprising:

a frame including front and rear lower guides extending across the roof and

5  front and rear upper guides disposed above said respective front and rear lower guides;
front and rear lower rails slidingly engaging said front and rear lower guides;

a first tray coupled to said front and rear lower rails and movable between a
storage position above the roof and a loading position extending from the first side of
the motor vehicle;

10 front and rear upper rails slidingly engaging said front and rear upper guides;

a second tray coupled to said front and rear upper rails and movable between a
storage position above the roof and a loading position extending from the second side
of the motor vehicle roof; and

a plurality of drop down links extending between said first and second trays and

15  said respective lower and upper rails for maintaining said first and second trays in a

horizontal orientation during movement thereof between said storage and loading

positions.

22. A roofrack assembly as set forth in claim 21 including scissor linkages extending
20  between said drop down links for selectively locking said first and second trays in said

loading position.

23. A roof rack assembly as set forth in claim 22 wherein each of said scissor linkages

includes first and second scissor links pivotally secured to each other.
25

24. A roofrack assembly as set forth in claim 23 wherein one of said first and second
scissor links includes a locking tab for locking said first and scissor second links in a

colinear orientation to hold said first and second trays in said loading position.

30  25. Aroofrack assembly as set forth in claim 24 wherein each of said upper and lower

guides includes a middle slot extending along a portion thereot.
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26. A roof rack assembly as set forth in claim 25 wherein each of said upper and lower
rails includes an outwardly extending middle pin slidingly engaging said middle slot
along said respective upper and lower guides to move said first and second trays

between said storage and loading positions.
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