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CAR RACK

FIELD OF THE INVENTION

This invention relates to car-racks. More particularly the invention is concerned
with racks of the type mounted on rooftops of vehicles. A roof rack according to the
present invention is multipurpose and is suited for carrying bicycles and other cargo,

such as one or more wheelchairs, suitcases, ski gear and the like.

BACKGROUND OF THE INVENTION

The ever-growing popularity of cycling results in the search of bicycle racks for
transporting bikes to riding locations etc. For that purpose, a large variety of devices
have been proposed. Also, there is a need for such racks which are suited for carrying
various types of cargo and where mounting of the cargo is not complicated or requires a
considerable effort.

Several solutions are directed to carrying one or more bicycles on the rear
bumper of the vehicles, on the rear sloping hatchback of some vehicles, or on the roof
structure of the vehicles. Some of these structures allow positioning of the entire
bicycle, while others require the bicycle to be partially disassembled, for example with
one of the wheels removed.

Some of the rooftop bicycle carrier devices are compatible with conventional
rooftop carrier racks that typically are provided as original equipment on some vehicles,
such as sport utility vehicles (SUVs) and station wagons. Other carrier structures and
systems are independent and attach separately to the véhicle or roof structure.

Lifting and securing of bicycles on rooftop devices can be a difficult and time-
consuming task. The bicycles are often heavy and awkward to easily lift and position on
rooftops, which in some vehicles are substantially high. Evenmoreso, with such bicycle
rooftop racks which support the bicycle at an upright position there is always the risk of

damage to the bicycle and/or vehicle upon colliding with a low structure, e.g. a garage
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roof, a tree, a bridge, etc. Still, the moments of inertia acting on a bicycle positioned at
an upright positioned are substantially high and may tear the bike or rack from the
vehicle rooftop, e.g. as a result of a speedy turn.

One example of a roof rack is disclosed in D 202005009558U disclosing a frame
which can be used with any standard traverses attached to the roof of the vehicle. A
second pair of transversal elements provided with projections to be inserted into
longitudinal slots at the traverses is joined with fastening elements to the existing
‘traverses. The rack assembled of a rectangular frame with a wind deflector at the front
and two wheel holding units can be slid along the rails into a vertical position at the side
of the vehicle, loaded with the bicycle or any other item slid back and fastened with
straps.

EP 0921036A2 discloses a roof rack, for carrying bicycles on the roof of an
automobile, having a frame of adjustable width. The support rollers, for the frame, are
at the front side zone of the running rails. Part of the frame tubes form a bodywork
support with a large and padded laying surface. Clamps secure the frame to the running
rails while being carried on the roof.

US 5,421,495 is concerned with a roof rack for use with vehicles. The roof rack
includes a frame attachable to the roof of a car and an arm movable relative to the frame
between a first position wherein a portion of the arm is positioned below the roof along
the side of the car and a second position wherein a portion of the arm is positioned
above the roof of the car. The device also comprises a lock for locking the arm in its
second position. The roof rack includes a stop mechanism for stopping the movement of
the arm at its first position and selecting the first position such that the arm, or the
object mounted thereto, does not touch the side of the car. The device is well suited to
mounting bicycles onto the roofs of cars.

DE 4339947 discloses a roof rack for bicycle has two fixed cross-pieces and two
adjustable longitudinal pieces, one of which has adjustable wheel grips while the other
has frame grips to hold the bicycle flat on the roof. Two wheel grips are fitted for each
wheel. The wheel grips are on a swivel mounting so the machine can be set into the
grips vertically and swung down onto the roof. Another frame grip is fitted between the
wheel grips to secure the bicycle in the vertical position and to swing down into the first

position. The wheel grips are U-shaped and are adjustable to suit different wheel sizes.
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DE 3513085 is directed to a manually operated bike lifter comprising a spring-
supported mechanical device for the vertically guided lifting of a bicycle onto the roof-
rack of a vehicle (especially a car) so that it can be transported. In the transport position,
the bike lifter, which is itself mounted on the roof-rack, serves as a supporting frame for
the bicycle, which is attached to the bike lifter by means of a universally usable holding
clamp. It is formed by two metal frames (stand and extension arm) which are
articulatedly connected to one another, the stand accommodating both bicycle wheels in
a rail and the extension arm serving as a lifting crane. It is rotatably suspended in the
roof-rack and can be fixed in three operating positions.

US 5,827,036 discloses a wheelchair lift which mounts to the roof of a vehicle
such as an ordinary automobile using commonly available mounting hardware used for
attaching a variety of rooftop storage containers to such vehicles. The wheelchair lift,
powered by the vehicle's battery, is remotely operable from the driver's seat of the
vehicle using a handheld or dash mounted controller. The preferred embodiment
permits easy attachment of the wheelchair to a lifting assembly, which is then elevated
with the assistance of an electric motor to a rooftop platform. Once securely positioned

vin a generally flat orientation, a hingedly attached cover member is lowered over the
wheelchair and lifting assembly, and latched into position to the platform or support
assembly.

US 4,236,860 discloses a device for selectably positioning an invalid's mobility
aid appliance onto an automobile comprising support apparatus mountable onto the roof
of the automobile; transfer apparatus, mounted onto the support apparatus for selectably
transporting a mobility aid appliance between a storage position and a utilization
position adjacent to the automobile; and a cover member articulately mounted onto the
support apparatus so as to assume a raised orientation during the transport of the
mobility aid appliance between storage and utilization positions and a lowered
orientation when the mobility aid appliance is stored therebelow.

FR2626225 relates to a movable roof rack which is placed in an almost vertical
position on the door side of the vehicle and thus allows loading, unloading and securing
of heavy or bulky objects with ease. The roof rack consists of a movable part which
slides parallel to the roof of the vehicle then pivots and comes into abutment against the

lower rollers in an almost vertical position on the door side along the vehicle. The
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movable part of the roof rack includes, at its rear part, straps mounted on winders
which, once the luggage has been loaded, make it possible to secure it easily without the
addition of external straps.

In view of the difficulties associated with rooftop racks and the mounting of
bicycle and other cargo on such racks, there is a need for an improved device and
system which allows loading and carrying of bicycles and other cargo in an easier and

efficient manner.

SUMMARY OF THE INVENTION

The present invention provides a roof-top rack for a vehicle which is easily
manipulable between a stowed position and a deployed position, also at the presence of
cargo on the rack.

According to the present invention there is provided a roof rack for mounting on
a vehicle's roof top, said rack comprising a frame fixed to the roof top, at least one rail
assembly transversing the vehicle, said rail assembly comprising a first rail segment
fixed with respect to the frame, a second rail segment slidable with respect to said first
rail segment, a third rail segment pivotable with respect- to said second rail segment
about an axis perpendicular to a sliding axis of the rail, and a fourth rail segment
slidable with respect to said third rail segment, at least said fourth rail segment
comprising cargo supports; said rack being configurable between a stowed position
wherein said segments are telescopically retracted and received within the frame, and a
deployed position wherein said third and fourth rail segments extend downwards.

Any one or more of the following features and desigh embodiments may be
applied in connection with the present invention:

. the roof rack comprises a pair of parallely extending rail assemblies
wherein the first rail segment of each rail assembly is associated with a front/rear
bracket thereof, respectively.

e - the first rail segment of each rail assembly constitutes a front/rear bracket
thereof, respectively. Advantageously, the front/rear bracket have an aerodynamic
shape.

. the fourth rail segments are each fitted with an extendible ground

engaging support.
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. the ground engaging supports are axially extendible independent of each
other. According to one embodiment, said ground engaging supports displace to their
extended poison under force of gravity. According to another embodiment said ground

engaging supports are spring biased.

. the rack further comprises at least one axially extendible pivotable cargo
support.

. the cargo support is modular or replaceable so as to comply with
different types of cargo.

. the roof rack is a bicycle rack and wherein the cargo supports comprise

at least a front wheel support and a rear wheel support.

. the at least front wheel support and rear wheel support are manipulable
between a bicycle carrying position and other cargo carrying position.

. at the deployed position a pivot end of the second rail segment laterally
projects from a side edge of the roof.

. the roof rack further comprises a limit mechanism to prevent the third
rail segment from pivoting over 90° with respect to the second rail segment.

. at the deployed position a lowermost end of the fourth rail segment
engages a ground surface.

. the third rail segment is pivotally attached to the second rail segment by
a biased pivot mechanism thereby facilitating elevating the third rail segment into a
position parallel to said second rail segment. Such a biased pivot mechanism is for
example a torsion spring.

. a recoil force of the biased pivot mechanism is adjustable.

. the third rail segment is pivotally attached to the second rail segment by
a pivot mechanism fitted with a radial arrest mechanism, thereby facilitating controlled
displacement of the third rail segment through discreet positions. Such a mechanism
may be a ratchet mechanism, a plunger mechanism and the like.

. a tension mechanism is provided to assist in retraction of said rail into
the stowed position. |

. the tension mechanism facilitates in retraction of at least one of the first

rail segment and the frame, and the third rail segment and the fourth rail segment.
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. the frame is detachable attachable to the vehicle's roof top.

. a locking mechanism is provided for retaining he rack at its stowed
position.

. there may be further provided a locking mechanism for retain the rack at

its fully deployed position, however with the second rail segments being locked with
respect to the first rail segments, to prevent their angular displacement. According to

one embodiment, this mechanism is a piston assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in
practice, embodiments will now be described, by way of non-limiting examples only,
with reference to the accompanying drawings, in which:

Fig. 1 is a front perspective view of a vehicle fitted with a roof top rack in
accordance with the present invention, at its stowed position;

Fig. 2 is a rear perspective view of the roof rack of Fig. 1, enlarged;

Fig. 3 is a front view of the vehicle fitted with the roof rack;

Fig. 4 is a top view of the roof rack at its stowed position;

Fig. 5 is a right side view of the rack at its stowed position;

Fig. 6 is an enlargement of the portion marked VI in Fig. 1;

Fig. 7 illustrates a first step in deployment of the rack;

Fig. 8 illustrates the vehicle with the roof rack at its deployed position, however
with cargo supports at their collapsed position;

Fig. 9 is an 'enlarged view of a portion of the roof rack at its deployed position;

Fig. 10 is an enlargement of the portion marked X in Fig. 9, with a visualized
schematic illustration of the plunger mechanism;

Fig. 11A illustrates the roof rack at its fully deployed position;

Fig. 11B is an enlargement of a cargo support element;

Fig. 12 illustrates the vehicle fitted with the roof rack and a pair of bicycles
mounted thereon at the deployed position;

Fig. 13 is a front view of Fig. 9;

Fig. 14 illustrates the roof rack mounted with a pair of bicycles; and

Fig. 15 illustrates the roof rack fitted on a pair of detachable roof rails.
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DETAILED DESCRIPTION OF EMBODIMENTS

Attention is directed to the drawings illustrating a roof top rack generally
designated 10 mounted on a roof 12 of a vehicle 14. The rack 10 occupies a major
portion of the roof illustrated in the drawings however does not depart from the width
(Fig. 3) of the vehicle. A roof rack 10 is mounted on the vehicles’ roof 12 by several
mounting posts 18 (one at each corner) those being secured to the roof 12 either by
appropriate balls or by suitable receiving grooves nowadays common in vehicles.
Attachment may be permanent or detachable, at choice. In the particular example, the
roof rack 10 is symmetrical and may be mounted as a right side mounting or a left side
mounting, at owner’s choice.

The roof rack 10 has a generally rectangular shape and it is displaceable between
a completely stowed position (Figs. 1 to 5) and a deployed position (Figs. 11A, 12, 13).

The roof rack 10 illustrated in the drawings comprises two rail assemblies 22
parallely extending to one another and transversing the vehicle 14. It is apparent that in
accordance with different embodiments (not illustrated) the roof rack may comprise one
such rail assemblies or, where it is intended to bear substantially heavy loads, more than
two rail assemblies may be provided.

The roof rack 10 comprises a rectangular frame 28 composed of a front rail 30, a
rear rail 32, a right rail 34, said frame 28 being open at the vehicle’s left side. As can
best be seen in the figures referring to the roof rack at its deployed position, the rail
assemblies 22 each comprise a first rail segment which in the present example are the
front rail 30 and the rear rail 32 which are integrated components of the frame 28.
However, in accordance with other embodiments (not illustrated) the respective front
and rear rails 30 and 32 may be fixedly articulated to the frame members, optionally in a
detachable manner. Rail assemblies 22 further comprise a second rail segment 40
slideably engaged with the first rail segments 30 and 32 respectively, and a third rail
segment 42 is pivotally articulated to the second rail segment 40 by means of pivot 46
facilitating pivotal displacement upon an access substantially parallel to the vehicle’s
longitudinal axis and perpendicular to the sliding axis of the second rail segments. The
rail assemblies 22 further comprise a fourth rail segment 48 slideably engaged with
respect to the third réil segment 42.
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The two parallel rail segments 48 constitute a support frame for carrying cargo
and for that purpose several cargo support means are provided. In the particular
example, the cargo supports (seen in Fig. 7 at their folded position and in Figs. 11A, 12,
13 at their deployed position) generally referred to at 52 are in particular suited for
carrying various types of cargo e.g. a suitcase, crates/boxes, or one or more pairs of
bicycle, as will be illustrated hereinafter in further detail. However, it is apparent, in
particular from Fig. 1 that at the collapsed position of the cargo supports 52 they form a
substantially flat platform for large items such as suitcases, boxes and the like and
furthermore do not minimally interfere with the aerodynamic performances of the rack
10.

The two force rail segments 48 are interconnected by a transversing bar 56 for
rigidly defining structure and at the end of each of the force rails segment 48 there is
provided a ground engaging support in the form of an independently extendable support
foot 60 adapted for engaging the ground surface upon deploying the roof rack 10 into its
fully deployed position (Figs. 8, 11A, 12 and 13), said support feet 60 being extendable
so as to engage the ground surface also at the even of uneven surface or when the
vehicle is unleveled or parked by the curb. According to a particular design, the ground
engaging support feet 60 are spring biased into their extended position, however, are
provided with a locking member to retain same at their retracted position at the stowed
position of the roof rack 10.

The arrangement is such that the second rail segments 40 are telescopically
slideable with respect to the first rail segments (front and rear rails 30 and 32,
respectively) and as appreciated in particular from Fig. 13, the second rail segments 40
are retractable to an extent that the pivot mechanism 46 extends substantially vertically
above or beyond the width of the vehicle so as to prevent damage to the vehicle. It is
thus apparent that the third rail segments 42 are pivotable about the second rail
segments 40 only upon retraction of the second rail segments 40 with respect to the first
segments 30 and 32, as in the position of Fig. 7, illustrating the rack upon retraction of
all segments, however before pivoting the third and fourth segments into the position of
Fig. 8. However, upon retraction of the second rail segments 40 and the. third rail
segments 42, the third rail segments 42 may be pivoted downward in direction of arrow

62 (Fig. 8) allowing the force rail segments 48 to telescopically extend until
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engagement with the ground surface or until the ground engaging supports 60 engage
the ground (Figs. 8 and 13).

The rail assemblies 22 may be full telescopic assemblies (namely wherein first,
second, third and fourth rail segments are coaxially received within one another) or may
be partially telescopic and partially non-telescopic sliding rails. However, in order to
facilitate smooth deploying of the roof rack and retraction into the stowed position with
or without cargo, a plurality of low friction rollers 70 are provided for smooth running
over respective rails despite of a load mounted over the rack. Fig. 6 illustrates a
particular design of roof rack wherein the profiles forming the rail assembly have a
substantially aerodynamic provide, said profiles being made for example of extruded
aluminum material rendering the rack simplicity and simple and cheap for manufacture.
As can be seen in Fig. 6, the first rail segment 32 and the fourth rail segment 48 are
identical profiles, though inverted and integrally formed with roller supports 74 to
facilitate smooth rolling of rollers 70 supported over center axis 76. Longitudinal
opening designated at 61 serves for sliding receiving of the ground engaging foot 60
(not shown in Fig. 6).

The pivot mechanism generally designated as 46 is designed to facilitate pivotal
displacement of the third rail segment 42 (with the force rail segment 48 associated
therewith) with respect to the second rail segment 40. According to one particular
design, the pivot mechanism 46 is a torsion spring designed so as to prevent dropping of
the rack upon deployment on the one hand and, on the other hand, to assist upon
elevating the third and fourth rail segments into the elevated position of Fig. 7 towards a
stowing position.

A different embodiment of a pivot mechanism is disclosed in Fig. 10 illustrating
a ratchet-type mechanism wherein the second rail segment 40 if formed with a
cylindrical housing 80 fitted with a plurality of notches 82 whilst the third rail segment
42 comprises two spring-biased plunger mechanisms 86, each comprising a housing 88
radially extending from the pivot axis 89 and accommodating a spring-biased plunger
92 adapted for engagement within a corresponding notch 82 of the second rail 40. The
arrangement is such that pivotal displacement of the third rail segment 42 with respect
to the second rail segment 40 is facilitated through a plurality of discrete angular

positions wherein the event that the third rail segment is unintentionally released whilst
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the cantilever position of Fig. 7, it will not drop down freely, owing to the biasing
ect.

It is appreciated that the biasing force of plungers 92 as well as the recoil force

a torsion spring mechanism (not shown) may be adjusted to preset levels
responding with intended bearing weight of the rack.

When it is now desired to load a cargo on the rooftop rack, e.g. apair of b i,bgcle
the like, the following steps are taken: first, the rail assemblies are fully withdrawn,
bstantially horizontally into the position illustrated in Fig. 7. Then, the assembly is
owed to pivot downwards in direction of arrow 62 (Fig. 8) with the support seat 60
gaging the ground. Further, the cargo supports 52 are deployed into their operative
sition (Fig. 11a and 11b) and the cargo racks 72 and 74 are pivoted so as to project
erally and space the cargo (bicycles 80) from the rack as can best be seen in Fig. 13.
1e cargo is then secured to the rack e.g. by elastic bands or other fastening means and
en the rack is collapsed by lifting the support seat 60 and pivotal of the frame about
4is 46 into the substantially horizontal position .- (Fig. 7) whereupon the frame is
yntracted into the position of Fig. 14. It is noted that the rail figments 42 and 48 will
»t spontaneously displace into their retracted position owing to a stopper latch
resting the rack at the closed, collapsed position.

Tt is noted that there is be further provided a locking mechanism in the form ofa
stractable piston assembly 93 for retaining the rack at its fully deployed position (Fig.
), said locking mechanism extending between the first rail segment 40 and the second
il segment 42, such that the second rail segment is pivotally locked with respect to the
rst rail segments, to prevent angular displacement. For releasing the locking
sechanism a latch 95 is depressed, to facilitate the collapsing of the locking mechanism
3. According to one particular embodiment, the locking mechanism is a piston
ssembly which assists in dampening displacement of the second rail segment (and
ssociated third rail segment) into the deployed position.

Further noted, the rack may be fitted with various arrangements designated for
nounting different types of cargo and their support. As seen (for example in Fig. 9), a
upport rack 99 is provided (illustrated at an erect position), useful, for example, for
upporting two pairs of bicycles. The support rack self-collapses once the rack is

lisplaced into its collapsed configuration, or manual collapsing thereof may be required.
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Those skilled in the art to which this invention pertains will readily appreciate
that numerous changes, variations, and modifications can be made without department

from the scope of the invention, mutatis mutandis.
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CLAIMS:

1. A roof rack for mounting on a vehicle's roof top, said rack comprising a frame
fixed to the roof top, at least one rail assembly transversing the vehicle, said rail
assembly comprising a first rail segment fixed with respect to the frame, a second rail
segment slidable with respect to said first rail segment, a third rail segment pivotable
with respect- to said second rail segment about an axis perpendicular to a sliding axis of
the rail, and a fourth rail segment slidable with respect to said third rail segment, at least
said fourth rail segment comprising cargo supports; said rack being configurable
between a stowed position wherein said segments are telescopically retracted and
received within the frame, and a deployed position wherein said third and fourth rail
segments extend ddwnwards.

2. A roof rack according to claim 1, comprising a pair of parallely extending rail
assemblies wherein the first rail segment of each rail assembly is associated with a
front/rear bracket thereof, respectively.

3. A roof rack according to claim 2, wherein the first rail segment of each rail
assembly constitutes a front/rear bracket thereof, respectively.

4. A roof rack according to claim 3, wherein the front/rear bracket havé an
aerodynamic shape.

S. A roof rack according to claim 2, wherein the fourth rail segments are each fitted
with a ground engaging support.

6. A roof rack according to claim 5, wherein the ground engaging supports are
axially extendible independent of each other.

7. A roof rack according to claim 1, further comprising at least one axially
extendible pivotable cargo support.

8. A roof rack according to claim 7, wherein the cargo support is modular or
replaceable so as to comply with different types of cargo.

9. A roof rack according to claim 7, wherein.the roof rack is a bicycle rack and
wherein the cargo supports comprise at least a front wheel support and a rear wheel

support.
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10. A roof rack according to claim 9, wherein the at least front wheel support and
rear wheel support are manipulable between a bicycle carrying position and other cargo
carrying position.

11. A roof rack according to claim 1, wherein at the deployed position a pivot end of
the second rail segment laterally projects from a side edge of the roof.

12. A roof rack according to claim 1, further comprising a limit mechanism to
prevent the third rail segment from pivoting over 90° with respect to the second rail
segment.

13. A roof rack according to claim 1, wherein at the deployed position a lowermost
end of the fourth rail segment engages a ground surface.

14. A roof rack according to claim 1, wherein the third rail segment is pivotally
attached to the second rail segment by a biased pivot mechanism thereby facilitating
elevating the third rail segment into a position parallel to said second rail segment.

15. A roof rack according to claim 14, wherein a recoil force of the biased pivot
mechanism is adjustable.

16. A roof rack according to claim 1, wherein the third rail segment is pivotally
attached to the second rail segment by a pivot mechanism fitted with a radial arrest
mechanism, thereby facilitating controlled displacement of the third rail segment
through discreet positions.

17. A roof rack according to claim 1, wherein a tension mechanism is provided to
assist in retraction of said rail into the stowed position.

18. A roof rack according to claim 17, wherein the tension mechanism facilitates in
retraction of at least one of the first rail segment and the frame, and the third rail
segment and the fourth rail segment.

19. A roof rack according to claim 1, wherein the frame is detachable attachable to
the vehicle's roof top.

20. A roof rack according to claim 1, further comprising a locking mechanism for

retaining he rack at its stowed position.
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