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~ An improved aﬁié}éjféfényiné‘%ystem for a vehicle having a pair of geii%rally flat rails (22) directly mounted to the vehicle

surface, each rail being characterized by an upstanding wall (30) with a sideway facing track (34) formed thel:ein agd a ridge (36)
spaced from and parallel to the wall. A slider (24) for mounting article support and securing members has a pedestal (38) which
rests on the flat surface of the rail and is captured in the track between the wall (30) and the ridge (36). A grip bar (42) having a
plurality of spaced-apart locking tabs (48) is swingably mounted to the slider (24) whereby when the grip bar (42) overlies. the rail,
the locking tabs (48) on the grip bar (42) lockingly engage the protrusions (40) on the rail, and when the grip bar (42) is swung
‘cross-wise to the rail, the locking tabs (48) clear the protrusions (40) to allow the slider to be moved along the rail.
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BACKGRC D O 'HE I ENTION

The present invention relates generally to
article carrying systems for motor vehicles, and more
5 particularly to the type of system on which various

article support or securing members may be adjustably
mounted and/or removed.

Article carrying systems in the form of roof or

trunk-mounted racks are commonly used on automocbiles, vans

10 and other vehilcles. Such systems frequently use
longitudinally disposed slats directly secured to the
vehicle surface to provide a low profile. Such slats have
been used to slidably mount various article support or
securing members on the vehicle. However, the slats

15 emplovyed in certain existing article carrying systems have
suffered from relatively complicated and inaccessible
structures. For instance, when an article support or

securing member slider has malfunctioned or the slat has
had to be cleaned of debris, 1t has been relatively

20 difficult to access the internal portions of the slat.
édditionally, in some cases, the geometries of these slats
have forced the load from the articles being carried to be
supported-entirely by cantilever-type channel structures.

These structures are inherently weaker and more subject to
25 distortion or damage under stress.

Furthermore, many prlior article carrying systems
have embodied the use of frictional forces to limit the

movement of the article support or securing members along
the slats. These frictional forces are created by a
30 clamping device which applies pressure directly to the
slat itself. This type cf device is subject to loosening
due to vibration or i1rgrcper 1nitial adjustment which
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reduces the frictional forces avalillable to inhibit

movement of the article support or securlng members along
the slats.

Accordingly, there has been a need for a low

5 profile article carrying system in which the components

©of the system are more easily accessible to facilitate

cleaning and repair, in which the 1loads placed on the

system are supported in a way which reduces the potential

for damage or distortion of the system, and in which the

10 adjustable support or securing members may be more

securely locked in position. The present invention
fulfills these and other needs.

SUMMARY OF INVENTION

Briefly, and in general terms, the present

with the vehicle surface. Moreover, the rails of the

20 article carrying system embody a relatively simple and
‘accessible sidewardly facing channel structure for
"8liding adjustment of article sSupport or securing members

~ which enhances the ease of use and maintenance of the
system. Additionally, the system has a slider for sliding
25 adjustment of the article support or securing members
which includes a novel gripping mechanism that can be
manipulated with a single, continuous movement to lock or

unlock the slider, vyet is virtually immune to becoming
inadvertently unlocked once placed in the locked position.

30 More specifically, in a presently preferred
embodiment of the invention, the article carrylng systemn
has a pair of rails each of which has an upstanding wall
with a track formed therein, the track presenting a
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sidewardly facing opening which runs continuously the
length of the rail. Spaced from and parallel to the outer

wall 1s a continuous ridge. The slider has a pedestal
which rests on the bottom surface of the rail and is

5 captured 1n the track between the outer wall and the
ridge.

The rails each have a series of discrete
upstanding protrusions which are formed in spaced-apart
relationship along a 1line parallel to and disposed

10 inwardly from the ridge. The gripping mechanism on the
slider is.in the form of a grip bar that is swingably
mounted on the inside of the slider above the protrusions
on the rail. The grip bar has a series of downwardly-

projecting locking tabs that are spaced apart so as to
15 snugly interlock the upstanding protrusions on the rails
when the gripping bar is swung into a locking position.
The side walls of the fingers are angled relative to the
upstanding protrusions whereby longitudinal forces on the
article carrying system, such as occur when the vehicle
20 accelerates or decelerates, tend to cause the locking
action between the grip bar and the rail to tighten for
added safety. When the grip bar is swung to the sliding
position by the user, however, its locking tabs straddle

Xhe upstanding protrusions to allow the slider to be moved
25 - along the rail.

It should be noted that the slider is captured
in the rail in such a way that it cannot be removed
therefrom except at the ends of the rail. Locking end
caps are used to prevent the removal of the slider from

30 the rail without a special tool. This locking feature
greatly enhances the theft resistance of the article
carrying system.
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The foregoing and other advantages will become

apparent from the following detailed description of the
preferred embodiment.

JESCRIPTION OF THE DRAWING

"
»e

Figure 1 is a fragmentary perspective view of
the preferred embodiment of the article carrying system
©of the present invention as mounted on the roof of an
automobile.

Fig. 2 is a partial cross-sectional view of the
slide taken along the line 2-2 in Fig. 1, illustrating the
grip bar in a locking position on the rail:

Fig. 3 is a side view taken along the line 3-3
in Fig. 2;

Fig. 4 is a partial cross-sectional view similar
to Fig. 2, except that the grip bar is shown in a sliding
position;

Fig. 5 is a plan view, partially in cross-

-section, taken along the line 5=5 in Fig. 2 and showing

*the grip bar in a locking position:

Fig. 6 1is a plan view, partially in cross-
section, similar to Fig. 5, except that the grip bar is

shown 1in an intermediate position between a locking
position and a slide position:

Fig. 7 is a fragmentary plan view of the rail
showing the end cap:

Fig. 8 1s a cross-sectional view of the rail
taken along the line 8-3 :n Fig. 7:
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Fig. 9 1is a plan view, partially in cross-
section, similar to Fig. 5, except that the grip bar is

shown in an alternative locking position on the rail:; and

Fig. 10 is a side view taken along the line 10-
5 10 in Fig. 9.

i) MBODI

Referring now to the drawings, and particularly
Fig. 1 thereof, there is shown an article carrying system
in accordance with the present invention comprising an

10 article carrier or rack, generally designated by tHhe
reference numeral 20, mounted on the roof of an
automobile. The article carrier 20 includes a pair of

rails 22 disposed longitudinally on the automobile roof in
spaced-apart relationship, with a pair of sliders 24
15 carried by each rail. Fig. 1 shows, by way of example,
the use of sliders that are adapted to mount a pair of
cross-bars 26 which laterally span the rails 22, however,
the present invention contemplates the use of any number
of article support or securing members, including tie=-
20 dowﬁé, in addition to or in lieu of cross-bars. Tt will
‘be appreciated that various known accessories (not shown)
*may be mounted on the cross-bars 26 to facilitate the
= transport of skis, bicycles and other special items.
Moreover, the article carrying system 1is suitable for
25 mounting on other surfaces, such as trunk 1lids of
automobiles and roofs of vans and campers. A plurality of
spaced-apart reinforcement bars 28 are fixed
longitudinally to the automobile roof within the center

area of the article carrier 20, as is conventional.

30 As best shown in Figs. 2 and 8, each rail 22 has
an elongated and generally flat, rectangular structure
with an upstanding outer wall 30 formed along essentially
the entire length of the rail. Each outer wall 30 has an
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inwardly directed overhanging portion 32 which serves to
define a continuous, sidewardly facing track 34. Each
rail also has a continuous upstanding ridge 36 formed on
its upper surface that extends parallel to the track 34.
5 The ridge 36 1is disposed on the rail at a location
somewhat inwardly from the innermost extent of the
overhanging portion 32 of the outer wall 30 of the rail.

Each slider 24, as seen in Fig. 2, has a

pedestal 38 formed on its end which fits within the track

10 34 between the outer wall 30 and the ridge 36. The cross-

sectional shape of the pedestal 38 generally complements

the cross-sectional shape of the track 34 and the ridge 36

such that the slider 24 1s captured against any

significant lateral movement, while the slider 1is

15 permitted to be moved longitudinally relatively freely
along the rail 22 when desired.

For aerodynamic and aesthetic reasons, the
portion of the slider 24 above the pedestal 38 extends out
and over the outer wall 30 1n order to give the appearance

20 of a virtually continuous, smooth and uninterrupted

surface. Importantly, however, the bottom surface of the

"pedestal 38 rests on the upper surface of the rail 22
*within the track 34. As a result, the load bearing forces
- from the cross-bars 26 (or other article support or
25 gsecuring members) are intended to be directly supported by
the automobile roof through a portion of the rail 22 which

is s0lid and 1in intimate contact with the roof for
structural integrity. The portion of the slider 24 which
extends over the outer wall 30 1is designed to be spaced

30 therefrom so that no load-bearing forces are placed on

this cantilevered portion of the rail.
In order to allow the sliders 24 to be locked

in place in a desired pcts.:%ti1on on the rails 22, a series
of distinct upstanding prstrusions or lands 40 are formed
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along the upper surface of each rail. These protrusions

40 are formed at regular intervals along a line which is

parallel to and disposed inwardly of the ridge 36. Each

slider 24 also has a grip bar 42 which is swingably

5 mounted near one of its ends to the bottom of a truncated

mounting web 44 formed on the inner side of the slider.

An upstanding handle 46 is formed at the distal end of the

grip bar 42, opposite the pivot point. The grip bar 42 is

mounted so that it is disposed above the protrusions 40 on

10 the rail 22 and can swing around an axis which 1is

generally perpendicular to the rail. As will be

explained, there 1is sufficient clearance formed on the

inner side of the slider 24 beneath the mounting web 44

that the grip bar 42 can be swung between a locking

15 position where it overlies the protrusions 40 on the rail

22 and a sliding position where the grip bar is cross-
wise to the protrusions.

More specifically, the grip bar 42 has a series

of downwardly-projecting locking fingers or tabs 48 along

20 its length. As best seen in Figs. 3 and 5, the locking
tabs 48 on the grip bar 42 are sized and spaced from each
other such that when the grip bar is pivoted to the
locking position, the locking tabs are capable of being
wedged in intimate engagement with the protrusions 40 on

25 - the rail 22. In this state, the wedging action between
the locking tabs 48 and the protrusions 40 prevent any
longitudinal movement of the slider 24 along the rail 22.

As the grip bar 42 is manually swung out of the locking
position (Fig. 6) and into the fully cross-wise sliding

30 position (Fig. 4), the locking tabs 48 disengage the
protrusions 40 to the point where a portion of the grip

bar which is intermediate the locking tabs straddles the
protrusions. In this state, there is ample clearance
between the grip bar 42 and the protrusions 40 to permit

35 the slider 24 to be moved longitudinally along the rail
22.
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In the preferred embodiment, the grip bar 42 is
designed such that at least two locking tabs 48 will
engage at least one protrusion 40 when the grip bar is in
the locking position. Figs. 3, 5, 9 and 10 show such
engagement. In Figs. 3 and 5, the two endmost locking
tabs 48 are engaging two protrusions 40 to prevent any
longitudinal movement of the slider 24 along the rail.
Figs. 9 and 10 show two inner locking tabs 48 of the grip
bar 42 engaging one protrusion 40, similarly preventing
the slider 24 from any longitudinal movement along the
rall 22. With an appropriate selection of the spacing and
number of locking tabs 48 and protrusions 40, it will be
appreciated that the slider 24, while not continuocusly
adjustable along the rail, can be positioned at
sufficiently close intervals to satisfy any reasonably
required adjustment in ordinary use.

The protrusions 40 are formed as circular
punches from the backside of the rail, although other
shapes are possible. The locking tabs 48 are generally
rectangular, but preferably are shaped such that it is
more 'easy to align the tabs with the protrusions 40 before

fully swinging the grip bar 42 into a locking position.

This alignment feature can be accommodated by forming the
locking tabs 48 with a taper with the narrow side of the
taper furthest from the outer wall 30 of the rail 22.
This configuration of the locking tabs 48 also has the
significant advantage that it will serve to further secure
the grip bar in the 1locking position when longitudinal
forces are applied to the slider 24, as will happen when
the automobile accelerates and decelerates.

It should be noted that another feature of the
present 1invention is that the configuration of the rail
22 and the slider 24 do not permit the slider to be
removed from the rail except at the ends thereof. The
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rail 22 has an end cap 50 with a security bolt 52
fastening the end cap to the rail (Fig. 7). The end cap
50 will help prevent unauthorized removal of the slider
24 from the rail 22 by requiring use of a special tool to

5 remove the security bolt 52. The end cap 50 preferably is
configured such that 1t conforms with the shape of the
rail 22.

The rail 22 can be formed as an aluminum

extrusion which is anodized for protection and to allow a

10 low friction, sliding contact with pedestal 38. The

slider 24 and grip bar 42 may be cast in glass-filled

nylon. The rails 22 may be mounted to the surface of the

vehicle either by epoxy or through bolts (not shown)
extending through the rails to the vehicle.

15 Although a particular form of the invention has
been illustrated and described, it will be apparent that
various modifications can be made without departing from
the spirit and scope of the invention. Accordingly, the
invention is to be defined only by the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An article carrying system comprising:

at least one elongated . .rall adapted to be secured to

the surface of ajvehicle,.squigail having a generally flat

upper surface and an upstanding wall with a track formed

therein defining a sidewardly facing opening, a ridge

formed in said upper surface parallel to and spaced from

said upstanding wall, and a plurality of spaced-apart

protrusions on said upper surface parallel to and spaced

from said ridge;

at least one slider having a pedestal portion adapted

to be received in said track formed 1n sailid rail and to

rest on said upper surface, said slider being captured

laterally between said upstanding wall and said ridge; and

a grip bar swingably mounted on said slider and having

a plurality of spaced-apart locking tabs depending

therefrom, said grip bar capable of being swung such that

it overlies said rail wheréby salid locking tabs lockingly

engage at least one protrusion on said rail to lock said

slider against longitudinal movement, and said grip bar

capable of being swung such that it is crosswise to said
rail whereby said locking tabs clear said protrusions to

permit longitudinal movement of said- slider.

2. The article carrying system claim 1 further COmprising
a cross-bar adapted to be mounted on said slider 1n a

perpendicular relationship to saild elongated rail.

3. The article carrying system of claim 1, wherein said
upstanding wall further comprises an outer wall and an

overhanging portion, wherein said outer wall  and

overhanging portion cooperate to define saild track.

4. The article carrying system of claim 1, wherein said

‘slider further comprises a mounting web adapted to



10

15

20

25

30

35

CA 02095535 2001-07-30

~11-

pivotally retain said grip bar and .said grip bar has a

distal end having a handle adapted to be manually Operated'

and at least two tabs sized and spaced such that a

protrusion will be wedged between said tabs when the grip

bar is swung such that it overlies said rail.

5. The article carrying system of clalim 1, wherein said

tabs are tapered to have a narrow end and a wide end,

wherein said narrow end is furthest from said upstanding

wall when said grip bar overlies sald raill.

6. The article carrying system of claim 1, wherein at

least a single grip bar tab may lockingly engage two of

sald plurality ot protrusions when the grip bar is swung

such that it overlies said rail.

7 . The article carrying system of claim 1, wherein at

least a single of said protrusions may lockingly engage two

of said grip bar tabs when said grip bar 1s swung such that

it overlies said rail.

8 . The article carryving system of claim 1, wherein at

least two of said grip bar tabs may lockinglyﬁ engage at

least two of said plurality of protrusions when the grip

bar is swung such that it overlies sald rail.

9. The article carrying system of c¢laim 1, further
comprising an end cap secured tO said rail such that'said
slider may not be removed from said rail without first

removing said end cap from said rail.

10. The article carrying system of claim 1, wherein said

slider is shaped to extend over said upstanding wall to

create an aerédynamic shape at the interface between said

slider and said rail.
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11. An article carrying system comprising:

at least one elongated rail adapted to be secured to

the surface of a vehicle, said rail having an upper suriface

and an upstanding wall with a track formed therein defining

a sidewardly facing opening, and a plurality of spaced-

apart protrusions on said upper surface parallel to and

spaced from said track;

a least one slider having a pedestal portion adapted

to be received in said track formed in said rail and to

rest on said upper suriface;

means for capturing said slider Dbetween said

“upstanding wall and said protrusions; and

a grip bar swingably mounted on said slider, said grip

bar having a plurality of spaced-apart locking tabs

depending therefrom, said'grip bar capable of being swung
into a locking position such that it lockingly engages at

least one of said protrusions on said rail to lock said

slider against longitudinal movement, and said grip bar

capable of being swung into an adjusting position whereby

said locking tabs clear said protrusions to permilt

longitudinal movement of said slider.

12. The article carrying system of claim 11, wherein saild

means for capturing said slider between said upstanding

wall and said protrusions is a ridge associated with said

rail.

13. The article carrying system. of claim 11 further

comprising a cross-bar adapted to be mounted on said slider

in a perpendicular relationship to said elongated rail.

14. The article carrying system of claim 11, wherein said

upstanding wall further comprises an outer wall and an

overhanging portion; said outer wall and said overhanging

portion cooperating to define said sidewardly facing track.
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15. The article carrying system of claim 11, wherein said

slider further comprises a mounting web adapted to

pivotally retain said grip bar; and said grip bar comprises
a distal end having a handle, said handle adapted to be

manually engaged, said grip bar further comprises at least

two tabs sized and spaced such that a protrusion will Dbe

wedged between said tabs when the grip bar 1s swung such

that it overlies said rail.

16. The article carrying system of claim 11, wherein said

tabs are tapered wherein the narrow end 1s furthest from

| said'upstanding'wall'when said grip bar overlies said rail.

17. The article carrying system of claim 11, wherein at

least a single grip bar tab may lockingly engage two of

sald plurali:y of protrusions when the grip bar is swung

auch that it overlies saild rail.

18. The article carrying system of claim 11, wherein at
least a single of said protrusions may lockingly engage two

of said grip bar tabs when the grip bar is swung such that

it overlies sald rail.

19. The invention of claim 11, wherein at least two of

sald grip bar tabs may lockingly engage at least two of

said plurality of protrusions when the grip bar 1s swung

such that it overlies said rail.

20. The article carrving system of claim 11, further
comprising an end cap secured to said rail such that said

slider may not be removed from said rail without first

removing said end cap from said rail.

21. The article carrying system of claim 11, wherein said
slider is shaped to extend over said upstanding wall to

create an aerodynamic shape at the interface between said

slider and said rail.
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22. An article carrying system comprising:
at least two elongated rails adapted to be secured to

the gsurface of a vehicle in a spaced parallel relationship,

each of said rails comprising an upper surface, an outer
wall and an overhanging portion cooperating to define a

sidewardly facing opening, a ridge formed in sald upper

surface parallel to and spaced from said outer wall, and a

plurality of spaced-apart protrusions on sald upper surface

parallel to and spaced from said ridge,
said rails secured to the vehicle surface such that

said sidewardly facing opening on each of said rails faces

 the opposite rail;

at least one slider associated with each of said
rails, each of said sliders having a pedestal portion

adapted to be received in said track formed in said rail

and to rest on said upper surface, said slider being

captured between said upstanding wall and said ridge;

a grip bar swingably mounted on each of said sliders

said grip bar having a plurality of spaced-apart locking

tabs depending therefrom, said grip bar capable of being

swung into a locking position such that said locking tabs
lockingly engage at least one of said protrusions on said
rail to lock said slider against longitudinal movement, and
said grip bar capable of being swung into an adjusting
position whereby said locking tabs clear said protrusions
to permit longitudinal movement of said sliders; and

a cross-bar mounted to both of said sliders such that

said cross-bar laterally spans said spaced rails.
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