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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of US provisional
patent application 62/679.518.

TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates to the field of
racks for a roof of a vehicle. More particularly, it relates
to a lift-assisted rack for carrying and supporting articles
on a vehicle’s roof. The lift-assisted rack is configured to
be mountable to a roof rack of a vehicle and allows a
smooth assisted transition between a transport configu-
ration and a loading configuration (and vice-versa) for
users to perform easy loading and unloading of the article
thereon.

BACKGROUND

[0003] Many types of racks mountable to a roof of a
vehicle are known in the art. Usually, such racks require
users to lift articles, such as bikes, skis, watercrafts, etc.,
over the roof of the vehicle onto which the rack is installed,
in order to load and secure the articles onto the rack. In
some cases, racks are designed to allow pivoting of at
least a portion thereof towards the ground, in order to
momentarily lower the corresponding portion of the rack
and therefore facilitate the loading and securement of an
article onto the rack, by a user standing on the ground.
Once the article has been loaded and secured onto the
rack, the corresponding section of the rack can be pivoted
back upwardly for subsequent transport of the article se-
cured to the rack and positioned over the roof of the ve-
hicle. Such racks are especially useful for securing large
articles such as watercrafts (e.g. kayaks, canoes, etc.)
or the like onto the rack for transport thereof.
[0004] Known racks which are mountable to the roof
of a vehicle and have pivoting sections however tend to
suffer from several drawbacks. Amongst others, known
racks of this type are normally lift-assisted and require a
considerable amount of force from the user, in order to
perform the downward pivoting movement from a trans-
port configuration to a loading configuration, when no
article is loaded onto the rack. Indeed, additional power
is normally required from the user for downwardly pivot-
ing an empty rack between the transport configuration
and the loading configuration (especially at the beginning
of the movement) to overcome the resistance caused by
the shock-absorbing mechanism normally provided to
assist the user in pivoting the rack when the article is
loaded thereon. In other words, known racks which are
mountable to the roof of a vehicle and have pivoting sec-
tions, commonly include a shock-absorbing mechanism
designed to provide lift assistance and offer a resistance
and slow the downward movement of the loaded rack,
during the downward pivoting movement thereof (and at

the same time assist the user in the subsequent upward
pivoting movement of the rack when loaded), but result
in inconvenient supplemental force being required from
the user, when operating the rack without articles loaded
thereon. US patent Application 2002/117523 to Ketter-
hagen describes a cargo carrier system where a base is
pivotably coupled to a roof rack about an axis extending
parallel to a first side and a cargo holder is coupled to
the base by first and second links pivoting along with the
base. Patent application no. WO 01/76913 to Crown
North America describes a utility rack for a motor vehicle
with a stationary mounting frame mountable to the vehi-
cle, a movable cargo frame and a carriage for moving
the cargo frame, with the carriage comprising an assist
capable of assisting movement of the said cargo frame.
German patent no. DE 4407510 to Hymer describes a
bicycle rack for roof mounting on a motor vehicle with a
frame movable laterally to a side of the vehicle for loading
of a bicycle and a gas spring providing an over-center
spring assembly.
[0005] In view of the above, there is a need for an im-
proved lift-assisted rack for a vehicle which, by virtue of
its design and components, would be able to overcome
or at least minimize some of the above-discussed prior
art concerns.

SUMMARY OF THE INVENTION

[0006] In accordance with a first general aspect, there
is provided a lift-assisted rack mountable to a roof rack
of a vehicle and pivotable between a transport configu-
ration and a loading configuration. The lift-assisted rack
comprises: at least one base section having an engage-
ment surface and being securable to a section of the roof
rack of the vehicle; at least one pivoting link pivotable
relative to a corresponding one of the at least one base
section and extending between a link proximal end and
a link distal end, the at least one pivoting link being piv-
otally connected to the corresponding one of the at least
one base section at the link proximal end, to pivot about
a static pivot point relative to the corresponding one of
the at least one base section during pivoting of the at
least one pivoting link; an article support pivotally con-
nected to the at least one pivoting link, at the link distal
end thereof; at least one pivoting arm pivotable relative
to a corresponding one of the at least one base section
and extending between an arm proximal end and an arm
distal end, the at least one pivoting arm being operatively
connected to the corresponding one of the at least one
base section at the arm proximal end and being pivotable
of a predetermined angular distance; and at least one
lift-assisting strut extending between a strut proximal end
and a strut distal end, each one of the at least one lift-
assisting strut being pivotally connected to a correspond-
ing one of the at least one pivoting links at the strut distal
end and being pivotally connected to the arm distal end
of a corresponding one of the at least one pivoting arm,
at the strut proximal end. The article support includes at
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least one substantially horizontal section being main-
tained in a substantially horizontal orientation during the
transition between the transport configuration and the
loading configuration. The at least one pivoting arm is
positioned and configured to allow the proximal end of
each lift-assisting strut to move angularly relative to the
corresponding elongated base section, without resist-
ance from the corresponding lift-assisting strut, for the
predetermined angular distance. Preferred features of
the invention are disclosed in the dependent claims.
[0007] In an embodiment, the at least one pivoting link
comprises at least one set of pivoting links pivotable rel-
ative to the corresponding one of the at least one base
section and extending between the link proximal end and
the link distal end, each one of the pivoting links being
pivotally connected to the corresponding one of the at
least one base section at the link proximal end to pivot
about a respective static pivot point relative to the corre-
sponding one of the at least one base section during piv-
oting of the at least one set of pivoting links.
[0008] In an embodiment, the at least one pivoting arm
is engageable to the engagement surface of the corre-
sponding one of the at least one base section upon a
predetermined angular displacement corresponding to
the angular distance of which the at least one pivoting
arm is pivotable.
[0009] in an embodiment, the predetermined angular
distance of which the at least one pivoting arm is pivotable
ranges between 90 degrees and 25 degrees.
[0010] In an embodiment, the predetermined angular
distance of which the at least one pivoting arm is pivotable
ranges between 55 degrees and 35 degrees.
[0011] According to the invention, the article support
comprises at least one substantially horizontal section.
[0012] According to the invention, the article support
is configured to maintain the at least one substantially
horizontal section of the article support in a substantially
horizontal orientation during the transition between the
transport configuration and the loading configuration.
[0013] In an embodiment, the article support compris-
es at least two substantially horizontal section spaced
apart from one another and the handle is adjustably se-
curable to an outer end of the at least two substantially
horizontal sections.
[0014] In an embodiment, the lift-assisted rack further
comprising a final phase movement dampener config-
ured to provide further resistance to the pivoting of the
at least one pivoting link, during a final phase of an an-
gular movement of the at least one pivoting link, where
the lift-assisted rack is proximate to the loading configu-
ration.
[0015] In an embodiment, the final phase of the angular
movement of the at least one pivoting link comprises an
angular displacement of the at least one pivoting link
ranging between the last 60 degrees before the lift-as-
sisted rack reaches the loading configuration and the last
20 degrees before the lift-assisted rack reaches the load-
ing configuration.

[0016] In an embodiment, the final phase movement
dampener comprises at least one linear damper having
an end mounted to a corresponding one of the at least
one pivoting link.
[0017] In an embodiment, the final phase movement
dampener comprises at least one dampening pad lining
a section of a corresponding one of the at least one base
section and being positioned directly adjacent to a cor-
responding one of the at least one pivoting link, at the
link proximal end thereof.
[0018] In an embodiment, each one of the at least one
base section comprises a fixed anchor fixedly mounted
thereto, the link proximal end of a corresponding one of
the at least one pivoting link being pivotally connected to
the fixed anchor.
[0019] In an embodiment, the arm proximal end of each
one of the at least one pivoting arm is pivotally connected
to the fixed anchor of a corresponding one of the at least
one base section.
[0020] In an embodiment, the lift-assisted rack further
comprises a locking mechanism having at least one lock-
ing lever movable between a locked position where the
lift-assisted rack is locked in the transport configuration
and an unlocked position where the lift-assisted rack is
pivotable towards the loading configuration.
[0021] In accordance with another general aspect,
there is provided a lift-assisted rack mountable to a roof
of a vehicle and pivotable between a transport configu-
ration and a loading configuration. The lift-assisted rack
comprises: a fixed base mountable to the roof of the ve-
hicle; a set of pivoting links extending between a link prox-
imal end and a link distal end, the set of pivoting links
being pivotally connected to the fixed base at the link
proximal end thereof; an article support pivotally connect-
ed to the set of pivoting links, at the link distal end thereof;
a pivoting arm extending between an arm proximal end
and an arm distal end, the pivoting arm being pivotally
connected to the fixed base at the arm proximal end and
being pivotable of a predetermined angular distance; a
lift-assisting strut extending between a strut proximal end
and a strut distal end, the lift-assisting strut being pivotally
connected to one link of the set of pivoting links at the
strut distal end and being pivotally connected to the arm
distal end of the pivoting arm, at the strut proximal end
thereof.
[0022] In an embodiment, the fixed base comprises an
elongated base section having an engagement surface
and being securable to a section of a roof rack of the
vehicle.
[0023] In an embodiment, the elongated base section
comprises a fixed anchor fixedly mounted thereto, the
link proximal end of the set of pivoting links being pivotally
connected to the fixed anchor.
[0024] In an embodiment, the arm proximal end of the
pivoting arm is pivotally connected to the fixed anchor.
[0025] In an embodiment, the pivoting arm is engage-
able to the engagement surface of the elongated base
section upon a predetermined angular displacement cor-
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responding to the angular distance of which the pivoting
arm is pivotable.
[0026] In an embodiment, the predetermined angular
distance of which the pivoting arm is pivotable ranges
between 90 degrees and 25 degrees.
[0027] In an embodiment, the predetermined angular
distance of which the pivoting arm is pivotable ranges
between 55 degrees and 35 degrees.
[0028] In an embodiment, the article support compris-
es a substantially horizontal section.
[0029] In an embodiment, the set of pivoting links and
the article support are configured to maintain the sub-
stantially horizontal section of the article support in a sub-
stantially horizontal orientation during the transition be-
tween the transport configuration and the loading config-
uration.
[0030] In an embodiment, the article support compris-
es at least two substantially horizontal section spaced
apart from one another and the handle is adjustably se-
curable to an outer end of the at least two substantially
horizontal sections.
[0031] In an embodiment, the lift-assisted rack further
comprises a final phase movement dampener configured
to provide further resistance to the pivoting of the set of
pivoting links, during a final phase of an angular move-
ment of the pivoting links where the lift-assisted rack is
proximate to the loading configuration.
[0032] In an embodiment, the final phase of the angular
movement of the set of pivoting links comprises an an-
gular displacement of the pivoting links ranging between
the last 60 degrees before the lift-assisted rack reaches
the loading configuration and the last 20 degrees before
the lift-assisted rack reaches the loading configuration.
[0033] In an embodiment, the final phase movement
dampener comprises a linear damper having an end
mounted to one of the links of the set of pivoting links.
[0034] In an embodiment, the final phase movement
dampener comprises at least one dampening pad lining
a section of the fixed base and being positioned directly
adjacent to the set of pivoting links, at the link proximal
end thereof.
[0035] In an embodiment, the lift-assisted rack, further
comprises a locking mechanism having at least one lock-
ing lever movable from a locked position where the lift-
assisted rack is locked in the transport configuration and
an unlocked position where the lift-assisted rack is piv-
otable towards the loading configuration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Other objects, advantages and features will be-
come more apparent upon reading the following non-re-
strictive description of embodiments thereof, given for
the purpose of exemplification only, with reference to the
accompanying drawings in which:

Figure 1 is an isometric view of the lift-assisted rack
shown mounted on a roof rack of a vehicle and in a

transport configuration, in accordance with an em-
bodiment.

Figures 2A to 2G are isometric views of the lift-as-
sisted rack of Figure 1 and being pivoted between
the transport configuration and a loading configura-
tion, wherein Figure 2A shows the lift-assisted rack
in the transport configuration; Figure 2B shows the
lift-assisted rack in the transport configuration, with
locking levers of the locking assembly opened; Fig-
ure 2C shows the lift-assisted rack in the transport
configuration, with locking assembly unlocked; Fig-
ure 2D shows the lift-assisted rack in a first interme-
diate configuration; Figure 2E shows the lift-assisted
rack in a second intermediate configuration; Figure
2F shows the lift-assisted rack in a third intermediate
configuration; and Figure 2G shows the lift-assisted
rack in the loading configuration.

Figures 3A to 3C are close-up isometric views of the
locking assembly of the lift-assisted rack of Figure
1, wherein Figure 3A shows the locking assembly in
the locked configuration with the locking levers in the
closed position; Figure 3B shows the locking assem-
bly in the locked configuration with the locking levers
in the open position; and Figure 3C shows the locking
assembly in the unlocked configuration.

Figure 4A is a close-up view of a portion of the lift-
assisted rack of Figure 1 showing one of the sub-
stantially horizontal section of the article support ad-
justably connected to the handle.

Figure 4B is an exploded view of the portion of the
lift-assisted rack of Figure 1 shown in Figure 4A.

Figure 4C is cross-section view of the portion of the
lift-assisted rack of Figure 1 shown in Figure 4A, tak-
en along lines C-C in Figure 4A.

Figure 5 is an isometric view of the lift-assisted rack
if Figure 1, shown mounted on a roof rack of a vehicle
and in a transport configuration, with the handle of
the article support being adjusted to increase the dis-
tance between brackets of the article support, as
compared to Figure 1.

Figures 6A to 6F are isometric views of a lift-assisted
rack in accordance with an alternative embodiment
and being pivoted between the transport configura-
tion and the loading configuration, wherein Figure
6A shows the lift-assisted rack in the transport con-
figuration; Figure 6B shows the lift-assisted rack in
the transport configuration, with the locking assem-
bly unlocked; Figure 6C shows the lift-assisted rack
in a first intermediate configuration; Figure 6D shows
the lift-assisted rack in a second intermediate con-
figuration; Figure 6E shows the lift-assisted rack in
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a third intermediate configuration; and Figure 6F
shows the lift-assisted rack in the loading configura-
tion.

DETAILED DESCRIPTION

[0037] In the following description, the same numerical
references refer to similar elements. The embodiments,
geometrical configurations, materials mentioned and/or
dimensions shown in the figures or described in the
present description are embodiments only, given solely
for exemplification purposes.
[0038] Moreover, although the embodiments of the lift-
assisted rack for a vehicle and corresponding parts there-
of consist of certain geometrical configurations as ex-
plained and illustrated herein, not all of these compo-
nents and geometries are essential and thus should not
be taken in their restrictive sense. It is to be understood,
as also apparent to a person skilled in the art, that other
suitable components and cooperation thereinbetween,
as well as other suitable geometrical configurations, may
be used for the lift-assisted rack for a vehicle, as will be
briefly explained herein and as can be easily inferred
herefrom by a person skilled in the art. Moreover, it will
be appreciated that positional descriptions such as
"above", "below", "left", "right" and the like should, unless
otherwise indicated, be taken in the context of the figures
and should not be considered limiting.
[0039] In general terms, and referring generally to Fig-
ures 1 to 2G, there is provided a lift-assisted rack 10
pivotable between a transport configuration (see Figure
2A) and a loading configuration (see Figure 2G). As can
be seen in Figures 2A to 2G, the design of the lift-assisted
rack 10 allows a transition from the transport configura-
tion (shown in Figures 1 and 2A, where the lift-assisted
rack 10 is configured in a compacted arrangement and
is positioned substantially entirely over a vehicle 16), to
the loading configuration (shown in Figure 2G, where the
lift-assisted rack 10 is configured in a deployed arrange-
ment, with an article support 30 of the lift-assisted rack
10 being extended in a cantilever position and lowered
towards the ground). In an embodiment, in the loading
configuration, the article support 30 of the lift-assisted
rack 10 is lowered and extends laterally from the vehicle
16 onto which the lift assisted rack 10 is mounted, with
the substantially vertical section 32 thereof being sub-
stantially parallel to a corresponding side panel of the
vehicle 16 and the substantially horizontal sections 34
thereof being substantially perpendicular to the corre-
sponding side panel of the vehicle 16. As will be better
understood in view of the description below, the design
of the lift-assisted rack 10 minimizes the force required
in order to perform at least a first portion of the displace-
ment of the article support 30, to move the rack 10 from
the transport configuration to the loading configuration,
as will be described in more details below.
[0040] In accordance with the embodiment shown in
Figures 1 to 2G, there is shown the lift-assisted rack 10

for a vehicle. The lift-assisted rack 10 is designed to be
mounted on a roof rack 15 of a vehicle 16. In order to do
so, the lift-assisted rack 10 includes elongated base sec-
tions 12 (operating as fixed base) securable to the roof
bars 15a of a roof rack 15 of a corresponding vehicle 16.
The base sections 12 have an engagement surface 12a.
In the course of the present document, the term "engage-
ment surface" is used to refer either directly to an upper
surface of the base sections 12 or to any adjacent sur-
faces onto which a component can abut to engage the
base section 12, such as, for example and without being
limitative, a surface of a bracket, anchor or the like mount-
ed on the base sections, a surface of an abutment stopper
extending from the upper surface of the base sections,
etc.
[0041] In the embodiment shown, two elongated base
sections 12 spaced apart from one another and posi-
tioned to be mounted to corresponding roof bars 15 ex-
tending transversally on a roof of a vehicle 16 are pro-
vided. One skilled in the art will understand that, in alter-
native embodiments (not shown), more or less than the
two elongated base sections 12 could be provided. More-
over, the base sections 12 (or fixed base) could be em-
bodied using different component(s) or component(s)
having a different configuration, to secure the lift-assisted
rack 10 to the roof of the vehicle 16 directly or indirectly
(e.g. without the use of roof bars).
[0042] In the embodiment shown, the lift-assisted rack
10 also includes two sets 18, 19 of pivoting links 20, 21
(or bars) spaced apart from one another, an article sup-
port 30 operatively connected to the two sets 18, 19 of
pivoting links 20, 21 and lift-assisting struts (or shock
absorber) 40 cooperating with each set of pivoting links
20, 21 to capture and control the load when a loaded rack
10 (i.e. the rack 10 with an article secured thereto) is
pivoted between the transport configuration (see Figure
2A) and the loading configuration (see Figure 2G), and
assist in the inverse movement of the rack 10 (i.e. assist
the movement of the rack 10 during a portion of the move-
ment between the loading configuration (see Figure 2G)
and the transport configuration (see Figure 2A)), as will
be described in more details below. In the embodiment
shown, the lift-assisted rack 10 also includes linear
dampers 71 (or velocity controllers) operating as a final
phase movement dampener 70, to further control the load
and provide a smooth deceleration of the rack in a final
phase of the movement between the transport configu-
ration and the loading configuration, as will be described
in more details below.
[0043] Each set 18, 19 of pivoting links 20, 21 is asso-
ciated to a corresponding elongated base section 12 and
has a proximal end 22 and a distal end 24. The proximal
end 22 is the end positioned proximate to the correspond-
ing elongated base section 12, while the distal end 24 is
the opposed end positioned the farthest from the corre-
sponding elongated base section 12, when the lift-assist-
ed rack 10 is configured in the transport configuration,
as shown in Figure 1. Each set 18, 19 of pivoting links
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20, 21 is pivotally mounted relative to the corresponding
elongated base sections 12 at the proximal end 22 there-
of (i.e. each link 20, 21 of each set 18, 19 of pivoting links
20, 21 is pivotally mounted relative to the corresponding
elongated base sections 12 at the proximal end 22 there-
of). As will be better seen in reference with Figures 2A
to 2G, the links 20, 21 of each set 18, 19 of pivoting links
20, 21 move in parallel to one another during the pivoting
thereof. In addition, the two sets 18, 19 of pivoting links
20, 21, move synchronously during the pivoting move-
ment of the rack 10 (i.e. the corresponding links 20, 21
of the sets 18, 19 of pivoting links 20, 21, move in such
a way as to pivot simultaneously and maintain a matching
angular position, during the pivoting movement thereof).
One skilled in the art will understand that, in alternative
embodiments (not shown), a single set of pivoting links
20, 21, or more than two sets of pivoting links 20, 21
could be provided. Moreover, in other alternative embod-
iments (not shown), each set of pivoting links 20, 21 could
be replaced by a single pivoting link or could include more
than the two pivoting links 20, 21 of the embodiment
shown, pivoting parallelly to one another.
[0044] In the embodiment shown, each elongated
base section 12 has a fixed anchor 14 mounted thereto
and each set 18, 19 of pivoting links 20, 21 is pivotally
coupled to the anchor 14 of the corresponding elongated
base sections 12, to provide the pivotal connection of the
pivoting links 20, 21 relative to the elongated base section
12. The fixed anchors 14 are fixedly mounted to the elon-
gated base section 12, such that the position of the pivot
points 22a of the proximal end 22 of the pivoting links 20,
21 is static relative to the corresponding elongated base
section 12 (i.e. the position of the pivot points 22a always
remains constant as the rack 10 is moved between the
transport configuration and the loading configuration). It
will be understood that, in an alternative embodiment (not
shown), the fixed anchors 14 could be integral to the elon-
gated base sections 12 (i.e. the fixed anchors 14 and the
elongated base sections 12 could be defined in a single
piece or component).
[0045] One skilled in the art will understand that, in
alternative embodiments (not shown), each links 20, 21
of the sets of pivoting links 20, 21 could also be opera-
tively connected to the corresponding elongated base
section 12 differently than via the fixed anchors 14 of the
embodiment shown, while still providing a static position
of the pivot points 22a of the proximal end 22 of the piv-
oting links 20, 21 relative to the corresponding elongated
base section 12. For example and without being limita-
tive, in an embodiment (not shown), a section of the piv-
oting links 20, 21 could extend along a side of the elon-
gated base section 12 (or along opposed sides thereof),
or extend through a hollow section thereof, and be piv-
otally mounted directly thereto. In other alternative em-
bodiments (not shown), the elongated base section 12
could be omitted and the fixed anchors 14 could be
mounted directly to third-party components, such as cor-
responding roof bars (not shown) of a roof rack (not

shown). In such alternative embodiments (not shown),
the third-party components would thereby constitute
what is defined herein as the "base section" or fixed
base" for connecting the rack 10 to the roof racks (not
shown).
[0046] Still referring to Figure 1, the article support 30
is the portion of the rack 10 designed for loading the ar-
ticles on the rack 10 (i.e. the portion of the rack for re-
ceiving the articles thereon). In the embodiment shown,
the article support 30 is "L" shaped and includes two
matching L shaped bracket 35 laterally spaced apart from
one another and each having a substantially vertical sec-
tion 32 and a substantially horizontal section 34. The sub-
stantially vertical section 32 of each bracket 35 has an
upper end 33 pivotally connected to the distal end 24 of
the links 20, 21 of a corresponding set 18, 19 of pivoting
links 20, 21. In the embodiment shown, a connector 31
extends from the substantially vertical section 32 of each
bracket 35, at the upper end 33 thereof, to pivotally con-
nect the corresponding bracket 35 of the article support
30 to the distal end 24 of the corresponding set 18, 19
of pivoting links 20, 21. In the embodiment shown, the
connectors 31 extend substantially horizontally, but one
skilled in the art will understand that, in an alternative
embodiment (not shown), the connectors 31 could be
angled relative to a substantially horizontal axis. It will
also be understood that, in an alternative embodiment
(not shown), the connectors 31 could be integral to the
substantially vertical section 32 of each bracket 35 (i.e.
connector 31 and the substantially vertical section 32 of
each bracket 35 could be defined in a single piece or
component). One skilled in the art will also understand
that, in an alternative embodiment (not shown), the con-
nectors 31 could extend from the distal end 24 of the sets
18, 19 of pivoting links 20, 21 (or be integral therewith)
or that no connector could be provided (e.g. with the sub-
stantially vertical section 32 being angled relative to a
substantially vertical axis rather than being substantially
vertical).
[0047] In the embodiment shown, the substantially hor-
izontal sections 34 are connected by a handle 36 section
extending therebetween, at an outer end 34a thereof, to
connect the brackets 35 and provide rigidity to the rack
10.
[0048] Referring to Figures 1 and 4A to 5, in the em-
bodiment shown, the handle 36 is adjustably securable
to the substantially horizontal sections 34, at the outer
end 34a, to allow adjustment of the width of the rack 10
(i.e. to allow adjustment of the distance between the
brackets 35 of the article support 30). For example, in
Figure 5 the distance between the brackets 35 of the
article support 30 is greater than in Figure 1. In order to
provide such adjustable securement of the handle 36 to
the substantially horizontal sections 34, in the embodi-
ment shown, the handle 36 has elongated rails 37 sized
and shaped to receive nuts 38 therein. The elongated
rails 37 have a greater width at a bottom section thereof
than at the top, to allow the nuts 38 to slide therein, while
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restraining vertical displacement of the nuts 38 and pre-
venting the nuts 38 from being removed from the rails
37. The substantially horizontal sections 34 are config-
ured to receive bolts 39 insertable through a section
thereof and threadable into the nuts 38. Hence, the bolts
39 can be tightened with the nuts 38 to secure the handle
36 to the substantially horizontal sections 34 (see Figure
4A) in the desired position and the position can be ad-
justed by simply untightening the bolts 39, sliding the
substantially horizontal sections 34 along the handle 36
and retightening the bolts 39. Once again, one skilled in
the art will easily understand that, in alternative embod-
iments (not shown) different assemblies could also be
provided to adjustably secure the handle 36 to the sub-
stantially horizontal sections 34.
[0049] As can be seen in Figures 2A to 2G, the lift-
assisted rack 10 is designed such that the substantially
horizontal sections 34 of the article support 30 remain
substantially horizontal throughout the pivoting of the lift-
assisted rack 10 between the transport configuration
(See Figure 2A) and the loading configuration (see Figure
2G) and vice-versa.
[0050] Referring to Figures 1 to 2G, in order to assist
in the transition of the rack 10 between the transport con-
figuration (see Figure 2A) and the loading configuration
(see Figure 2G) and vice-versa, the lift assisted rack 10
further includes the lift-assisting struts (or shock absorb-
er) 40. In the embodiment shown, two lift-assisting struts
40 are provided, each lift-assisting strut 40 cooperating
with a corresponding set 18, 19 of pivoting links 20, 21.
One skilled in the art will however understand that, in an
alternative embodiment (not shown), a different amount
of lift-assisting struts 40 could be provided. When the
rack 10 is loaded with an article (especially a heavy article
such as a watercraft or the like), the lift-assisting strut 40
helps controlling the movement of the article support 30
of the rack 10 during a portion of the movement, thereby
preventing the article support 30 from being lowered too
rapidly towards the ground and/or facilitating the upward
movement of the article support 30 during a portion of
the movement towards the transport configuration.
[0051] In the embodiment shown, each lift-assisting
strut 40 is a piston, such as, for example and without
being limitative, a gas piston, a hydraulic piston, a spring-
loaded piston or the like. One skilled in the art will however
understand that, in an alternative embodiment, other lin-
ear shock absorbers could be used.
[0052] The lift-assisting struts 40 has a proximal end
42 and a distal end 44. The proximal end 42 is the end
positioned proximate to the corresponding elongated
base section 12 (or the proximal end of the corresponding
set 18, 19 of pivoting links 20, 21), while the distal end
44 is the opposed end, which is positioned the farthest
from the corresponding elongated base section 12 (or
closest to the distal end 24 of the corresponding set of
pivoting links 20, 21). The distal end 44 of each lift-as-
sisting strut 40 is pivotally connected to one of the pivoting
links 20, 21 of the corresponding set 18, 19 of pivoting

links 20, 21.
[0053] In order to allow a substantially resistance free
angular range of motion to the rack 10, during a prede-
termined pivoting segment performed adjacent to the
transport configuration, as will be described in more de-
tails below, the proximal end 42 of each lift-assisting strut
40 is pivotally connected to a pivoting arm (or link) 50.
The pivoting arm 50 is pivotable relative to the corre-
sponding elongated base section 12 (and the associated
anchor 14) and therefore allows the proximal end 42 of
each lift-assisting strut 40 to move angularly relative to
the corresponding elongated base section 12, without
resistance from the corresponding lift-assisting strut 40,
for a predetermined angular distance. For example and
without being limitative, in an embodiment, the predeter-
mined angular distance of which the proximal end 42 can
move is between about 90 degrees and about 25 degrees
(i.e. the proximal end 42 has an angular range greater
or equal to about 25 degrees, but smaller or equal to
about 90 degrees). In an alternative embodiment, the
predetermined angular distance of which the proximal
end 42 can move is between about 55 degrees and about
35 degrees (i.e. the predetermined angular distance of
which the proximal end 42 can move angularly is greater
or equal to about 35 degrees, but smaller or equal to
about 55 degrees). In an alternative embodiment, the
predetermined angular distance of which the proximal
end 42 can move is about 55 degrees.
[0054] In more details, in the embodiment shown, each
pivoting arm 50 is pivotally connected at a proximal end
52 to the anchor 14 of the corresponding elongated base
section 12 and is pivotally connected at a distal end 54
to the proximal end 42 of the corresponding lift-assisting
strut 40. The pivoting arm 50 therefore provides an an-
gular range of motion to the proximal end 42 of the cor-
responding lift-assisting strut 40, during the pivoting
movement of the links 20, 21 of the corresponding set
18, 19 of pivoting links 20, 21 (which pivot while the pivot
points 22a of their proximal end 22 remain in a constant
position, relative to the corresponding elongated base
section 12). In the embodiment shown, the pivoting arm
50 is engageable to the engagement surface 12a of a
corresponding elongated base section 12, when reach-
ing the end of its angular range of motion, as will be de-
scribed in more details below. One skilled in the art will
understand, that, in an embodiment, the pivoting arm 50
can be engageable to a damper or a similar element of
the engagement surface 12a of the corresponding elon-
gated base section 12.
[0055] In order to prevent undesired pivoting of the
components of the rack 10 from the transport configura-
tion (e.g. undesirable pivoting of the links 20, 21 of the
corresponding set 18, 19 of pivoting links 20, 21 (e.g. as
a result of the resistance free range of motion of the piv-
oting arm 50), in the embodiment shown, the lift assisted
rack 10 includes a locking assembly 60 configured to
allow locking of the rack 10 in the transport configuration.
One skilled in the art will understand that several different
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assemblies could be used for the locking assembly.
[0056] In the embodiment shown, and as better seen
in Figures 3A to 3C, the locking assembly 60 includes
locking levers 62 pivotable between a closed position
(see Figure 3A) and an open position (see Figure 3B).
Once positioned in the open position (see Figure 3B),
the locking levers 62 are also rotatable between a locked
position (see Figure 3B) and an unlocked position (Figure
3C). In the locked position, a rotating tab 64 extending
at a rear portion of each locking lever 62 and rotating
along therewith is locked against a locking tab 65 pro-
jecting upwardly from the corresponding base section
12, thereby preventing movement of the article support
30, relative to the base sections 12. When the locking
levers 62 are rotated to the unlocked position, the rotating
tab 64 is rotated and freed from the locking tab 65, thereby
releasing the article support 30 and allowing pivoting
movement of the rack 10 towards the loading configura-
tion.
[0057] As can be seen in Figures 3A to 3C, the locking
levers 62 each include a cam section 62a, where the
associated portion of the lever 62 is cam shaped. In the
closed position, engagement of the cam section 62a with
an abutment surface 63 results in tension exerted on the
connecting pin 66 connecting the lever 62 with the rotat-
ing tab 64, therefore frictionally engaging the rotating tab
64 with the locking tab 65 and thereby retaining the lock-
ing assembly 60 in the locked configuration (even in the
occurrence of vibration occurring during displacement of
the vehicle). When the locking levers 62 are pivoted from
the closed position to the open position, each cam section
62a is gradually disengaged from the corresponding
abutment surface 63, as a result of its cam shaped con-
figuration, thereby releasing tension on the connecting
pin 60 and the corresponding frictional engagement be-
tween the rotating tab 64 and the locking tab 65, to allow
rotation of the locking levers 62 from the locked position
to the unlocked position.
[0058] In the embodiment shown in Figures 1 to 2G,
the lift-assisted rack 10 further includes linear dampers
71 operating as a final phase movement dampener 70,
to provide greater resistance to pivoting of the lift-assist-
ed rack 10, during the final phase of the transition towards
the loading configuration (i.e. during a short angular
movement of the pivoting links 20, 21 before the loading
configuration is reached). For example and without being
limitative, in an embodiment, the final phase of the tran-
sition towards the loading configuration corresponds to
an angular distance of the pivoting links 20, 21 ranging
between about 60 degrees and about 20 degrees before
the loading configuration is reached (i.e. the linear damp-
ers 71 provide a resistance (i.e. a non-negligible resist-
ance force to movement of the rack) for an angular dis-
tance of the pivoting links 20, 21 smaller or equal to about
60 degrees before the loading configuration is reached
and greater or equal to about 20 degrees before the load-
ing configuration is reached).
[0059] The linear dampers 71 therefore provide further

resistance to the pivoting movement of the pivoting links
20, 21 during the final phase of the transition towards the
loading configuration, to provide a smooth transition to-
wards the loading configuration, substantially without jerk
as the loading configuration is reached. In other words,
the linear dampers 71 minimize a final jerk generated as
the rack reaches the loading configuration and the piv-
oting links 20, 21 suddenly stop pivoting (for example as
a result of one link 21 of each set 18, 19 of pivoting links
20, 21 engaging the engagement surface 12a of the cor-
responding elongated base section 12). In the embodi-
ment shown, a linear damper 71 is provided for each set
18, 19 of pivoting links 20, 21.
[0060] In the embodiment shown, the opposed ends
of each one of the linear dampers 71 are each connected
to a corresponding one of the pivoting links 20, 21 of the
corresponding set 18, 19 of pivoting links 20, 21, such
that the linear dampers 71 are compressed during the
pivoting of the corresponding pivoting links 20, 21. The
linear dampers 71 are configured to provide substantially
no resistance to the pivoting movement of the pivoting
links 20, 21 during a first compression phase thereof,
such that they do not counteract the substantially resist-
ance free angular range of motion of the rack 10 provided
by pivoting of the pivoting arm, during the predetermined
pivoting segment performed adjacent to the transport
configuration, as described above. The linear dampers
71 are rather configured to provide additional resistance
to the pivoting movement of the pivoting links 20, 21 only
during a final compression phase thereof, which occurs
as the article support 30 is moving close to the loading
configuration, thereby providing the desired final phase
movement dampening. In an embodiment, in order to
prevent excessive acceleration of the article support
when the rack 10 is moved from the loading configuration
towards the transport configuration, the linear dampers
71 are one-way linear dampers (i.e. they provide damp-
ening of motion in the compression direction but allow
free (non-damped) motion in the tension direction).
[0061] One skilled in the art will understand that, in
alternative embodiments (not shown), the linear dampers
71 could be mounted differently to the rack 10 to provide
dampening in tension, rather than in compression. More-
over, it will be understood that any type of linear damper,
such as, for example and without being limitative a gas
damper, hydraulic damper, spring-loaded damper or the
like could be used. One skilled in the art will also under-
stand that, in alternative embodiments, different assem-
blies than the linear dampers 71 of the embodiment
shown could be used to perform the desired final phase
movement dampening. One possible final phase move-
ment dampener 70 using dampening pads, will for ex-
ample be described below in connection with Figures 6A
to 6F.
[0062] In view of the above, referring to Figures 2A to
2G in operation, when the lift-assisted rack 10 is pivoted
between the transport configuration (shown in Figure 2A)
and the loading configuration (shown in Figure 2G) and
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vice-versa, the pivoting occurs in substantially three stag-
es. An initial stage substantially without resistance/as-
sistance (as shown in Figures 2C and 2D), a subsequent
stage with resistance/assistance from the lift-assisting
struts 40 (as shown starting in Figure 2E) and a final
stage with resistance from the lift-assisting struts 40 and
the linear dampers 71 (as shown starting in Figure 2F).
[0063] In more details, Figure 2A shows the lift-assist-
ed rack 10 in a transport configuration used to transport
article (not shown) onto the roof of a vehicle (not shown).
In Figure 2A, the locking levers 62 of the locking assembly
60 are in the closed position (as shown in Figure 3A).
[0064] Figure 2B and 2C show the locking assembly
60 being opened and unlocked. In Figure 2B, the locking
levers 62 of the locking assembly 60 are moved to the
open position, with the levers 62, still being in the locked
position. As previously mentioned, in the locked position,
the rotating tab 64 of each locking lever 62 is locked
against a locking tab 65 projecting upwardly from the
corresponding base section 12, thereby locking the arti-
cle support 30 in the transport configuration (see Figure
3B). In Figure 2C, the locking levers 62 of the locking
assembly 60 are rotated to the unlocked position, thereby
unlocking the locking assembly 60. As previously men-
tioned, in the unlocked position, the rotating tab 64 of
each locking lever 62 is freed from the locking tab 65
projecting upwardly from the corresponding base section
12, thereby unlocking the article support 30 from the
transport configuration (see Figure 3C)
[0065] Figure 2D shows the initial pivoting of the lift-
assisted rack 10 towards the loading configuration, per-
formed by a user grasping the handle 36 of the article
support 30 and pulling the article support 30 outwardly
and towards the ground. In the initial stage of pivoting of
the rack 10, the pivoting links 20, 21 are pivoted (with the
pivot points 22a of their proximal ends 22 always remain-
ing in an unchanged position, relative to the correspond-
ing elongated base sections 12). The pivoting arms 50
also pivot, thereby moving the proximal ends 42 of the
lift-assisting struts 40 towards the elongated base sec-
tions 12. Hence, during this stage, the lift-assisted rack
10 pivots, without substantial resistance/assistance from
the lift-assisting strut 40 or the linear damper 71.
[0066] Figure 2E shows the stage where the pivoting
arms 50 reach the end of their angular range and engage
the engagement surface 12a of the elongated base sec-
tions 12. In the embodiment shown, the article support
30 is brought in a cantilevered position during the initial
pivoting stage (i.e. before the pivoting arms 50 engage
the elongated base sections 12).
[0067] Figure 2F shows the subsequent pivoting stage
of the lift-assisted rack 10 towards the loading configu-
ration, again performed by a user grasping the handle
36 of the article support 30 and pulling the article support
30 outwardly and towards the ground. During this sub-
sequent pivoting stage, the position of the proximal ends
42 of the lift-assisting struts 40 relative to the elongated
base sections 12 remains unchanged (as a result of the

pivoting arms 50 engaging the engagement surface 12a
of the elongated base sections 12). Hence, further piv-
oting of the pivoting links 20, 21 causes the lift-assisting
strut 40 to be compressed, thereby imparting resistance
to the pivoting of the pivoting links 20, 21 by the lift-as-
sisting strut 40. The resistance to the pivoting of the piv-
oting links 20, 21 by the lift-assisting strut 40 at this stage
is advantageous, as it helps control the downward move-
ment of the article support 30 (especially when it is loaded
with a heavy article such as a watercraft or the like) to
prevent a downward movement that is too quick or that
requires substantial force from the user to support the
article support 30 in its downward motion.
[0068] Figure 2G shows the lift-assisted rack 10 having
reached the loading configuration, with a link 21 of each
set of pivoting links 20, 21 engaging (or abutted onto) the
engagement surface 12a of the corresponding elongated
base section 12 (or a dampening pad or the like extending
therefrom), with the article support 30 extending in a can-
tilevered position, along a side of the vehicle (not shown).
[0069] As mentioned above, during the pivoting stage
occurring between positions approximately similar to
those shown in Figure 2F and Figure 2G, the linear damp-
ers 71 are compressed and impart a further resistance
to the pivoting of the pivoting links 20, 21, to provide a
smooth transition towards the loading configuration, sub-
stantially without jerk as the loading configuration is
reached. As described above, the linear dampers 71 are
adjusted such that compression during an initial com-
pression stage (i.e. compression occurring before reach-
ing a position approximately similar to the position shown
in Figure 2F) impart substantially no resistance, such that
the linear dampers 71 operate as final phase movement
dampeners 70 only.
[0070] It will be understood that, when the lift-assisted
rack 10 is pivoted between the loading configuration and
the transport configuration, the pivoting occurs in the re-
verse stages of Figures 2A to 2G, with the lift-assisting
strut 40 imparting assistance to the pivoting of the pivot-
ing links 20, 21 until the pivoting arms 50 are disengaged
from the engagement surface 12a of the elongated base
sections 12. The final pivoting of the lift-assisted rack 10
is therefore performed without assistance from the lift-
assisting strut 40. Once the lift-assisted rack 10 has
reached the transport configuration, it can be locked in
place locking and closing the locking assembly 60. As
mentioned above, in an embodiment, the linear dampers
71 are one-way dampers and therefore provide free mo-
tion when the lift-assisted rack 10 is pivoted between
from the loading configuration to the transport configu-
ration.
[0071] Referring to Figures 6A to 6F, there is shown
an alternative embodiment of the lift-assisted rack 110,
wherein the features are numbered with reference nu-
merals in the 100 series which correspond to the refer-
ence numerals of the previous embodiment.
[0072] Similarly to the previous embodiment, in the al-
ternative embodiment shown in Figures 6A to 6F, the lift-
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assisted rack 110 includes elongated base sections 112
( operating as fixed base) securable to the roof bars (not
shown) of a roof rack (not shown) of a corresponding
vehicle (not shown), two sets 118, 119 of pivoting links
120, 121 (or bars) spaced apart from one another, an
article support 130 operatively connected to the two sets
118, 119 of pivoting links 120, 121, and lift-assisting struts
(or shock absorber) 140 cooperating with each set of
pivoting links 120, 121 to capture and control the load
when a loaded rack 110 is pivoted between the transport
configuration (see Figure 6A) and the loading configura-
tion (see Figure 6F), and assist in the inverse movement
of the rack 110.
[0073] The elongated base sections 112, sets 118, 119
of pivoting links 120, 121, and lift-assisting struts 140 are
similar to those of the previously described embodiment
and will not be described in detail again for ease of de-
scription.
[0074] Regarding the article support 130, in the em-
bodiment shown in Figures 6A to 6F, the substantially
horizontal sections 134 are connected by a fixed handle
136 section extending therebetween, at an outer end
thereof. Hence, the distance between the brackets 135
is not adjustable. It will however be understood that the
article support 130 is otherwise similar to the article sup-
port of the previously described embodiment and moves
similarly and will therefore not be described in greater
detail again for ease of description.
[0075] Once again, to allow the substantially resist-
ance free angular range of motion to the rack 110, during
a predetermined pivoting segment performed adjacent
to the transport configuration, the proximal end 142 of
each lift-assisting strut 140 is pivotally connected to a
pivoting arm (or link) 150 pivotable relative to the corre-
sponding elongated base section 112, therefore allowing
the proximal end 142 of each lift-assisting strut 140 to
move angularly relative to the corresponding elongated
base section 112, substantially without resistance, during
a predetermined angular distance. Again, the pivoting
arm (or link) 150 is similar to the one described in the
previous embodiment and moves similarly and will there-
fore not be described in detail again for ease of descrip-
tion.
[0076] In the embodiment shown in Figures 6A to 6F,
the lift-assisted rack 110 further includes movement
dampening pads 172 operating as a final phase move-
ment dampener 170 configured to provide greater resist-
ance to pivoting of the lift-assisted rack 110, during the
final phase of the transition towards the loading config-
uration (i.e. during a short angular movement of the piv-
oting links 120, 121 before the loading configuration is
reached). The movement dampening pads 172 therefore
provide further resistance to the pivoting movement of
the pivoting links 120, 121 during the final phase of the
transition towards the loading configuration to provide a
smooth transition to the loading configuration, substan-
tially without jerk. In other words, they minimize a final
jerk generated as the rack reaches the loading configu-

ration and the pivoting links 120, 121 suddenly stop piv-
oting (e.g. as a result of one link 121 of each set of pivoting
links 120, 121 engaging the engagement surface 112a
of the corresponding elongated base section 112).
[0077] In the embodiment shown, the movement
dampening pads 172 are each positioned to gradually
engage (or gradually be compressed by) at least one link
121 of a corresponding set of pivoting links 120, 121 dur-
ing the final phase of the transition towards the loading
configuration and therefore provide gradually increasing
resistance to the pivoting thereof (in addition to the re-
sistance provided by the lift-assisting strut 140). The
movement dampening pads 172 are specifically placed
close to the proximal end 122 of the set of pivoting links
120, 121, therefore having an increasing length thereof
being engaged by the link 121 of the corresponding set
of pivoting links 120, 121 when the pivotal movement
thereof is such that the lift-assisted rack 110 is moving
close to the loading configuration. In the embodiment
shown, the movement dampening pads 172 are posi-
tioned inside the anchors 114 and line a surface of each
corresponding elongated base section 112. The move-
ment dampening pads 172 are directly adjacent to the
link 121 of the corresponding set of pivoting links 120,
121 engageable to the engagement surface 112a of a
corresponding elongated base section 112, at the prox-
imal end 122 thereof. For example and without being
limitative, in an embodiment, the dampening pads 172
can be made of a closed-cell foam resin such as Cros-
lite™.
[0078] One skilled in the art will understand that, in
alternative embodiments (not shown), the final phase
movement dampener 170 could be embodied by a com-
ponent different than the above-described movement
dampening pads 172 positioned to gradually engage at
least one link 121 of a corresponding set of pivoting links
120, 121 (or the linear damper 71 of the embodiment
described in reference to Figures 1 to 2G). For example
and without being limitative, the final phase movement
dampener 170 could include a spring specifically posi-
tioned and configured to be brought in tension (or com-
pression) only during the final instant of the above-de-
scribed second pivoting stage of the set of pivoting links
120, 121 (with resistance from the lift-assisting strut 140).
In another alternative embodiments (not shown), the lift-
assisting strut 140 could include a mechanism which pro-
vides a further resistance during the final instant of the
above-described second pivoting stage of the set of piv-
oting links 120, 121 (with resistance from the lift-assisting
strut 140).
[0079] In order to prevent undesired transition from the
transport configuration to the loading configuration, in the
embodiment shown, the rack 110 again includes a lock-
ing assembly 160 configured to lock the rack 110 in the
transport configuration. In the embodiment shown, the
locking assembly 160 again includes locking levers 162.
However, in the embodiment shown, the locking levers
162 are only pivotable between a locked position (see
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Figure 6A) where the levers 162 engage a section of the
article support 130 and maintain the rack 110 in the trans-
port configuration, and an unlocked position (see Figure
2B), where the levers 162 are disengaged from the sec-
tion of the article support 130 and therefore allows piv-
oting of the rack 110 from the transport configuration to
the loading configuration.
[0080] In view of the above, referring to Figures 6A to
6F, in operation, when the lift-assisted rack 110 is pivoted
between the transport configuration (shown in Figure 6A)
and the loading configuration (shown in Figure 6F) and
vice-versa, the pivoting occurs in substantially three stag-
es. An initial stage substantially without resistance/as-
sistance (as shown in Figure 6C), a subsequent stage
with resistance/assistance from the lift-assisting strut 140
(as shown in Figures 6E), and a final stage with resist-
ance/assistance from the lift-assisting strut 140 and the
movement dampening pads 172 engaging the pivoting
links 121 (leading to the loading configuration shown in
Figures 6F) .
[0081] In more details, Figure 6A shows the lift-assist-
ed rack 110 in a transport configuration used to transport
article (not shown) onto the roof of a vehicle (not shown).
[0082] Figure 6B shows the locking assembly 160 be-
ing unlocked, with the levers 162 moved to the unlocked
position.
[0083] Figure 6C shows the initial pivoting of the lift-
assisted rack 110 towards the loading configuration, per-
formed by a user grasping the handle 136 of the article
support 130 and pulling the article support 130 outwardly
and towards the ground. Similarly to the above described
embodiment, in the initial stage of pivoting of the rack
110, the pivoting links 120, 121 are pivoted and the piv-
oting arms 150 also pivot, thereby moving the proximal
ends 142 of the lift-assisting struts 140 towards the elon-
gated base sections 112. Hence, during this stage, the
lift-assisted rack 110 pivots, without substantial resist-
ance/assistance from the lift-assisting strut 140.
[0084] Figure 6D shows the stage where the pivoting
arms 150 reach the end of their angular range and en-
gage the engagement surface 112a of the elongated
base sections 112.
[0085] Figure 6E shows the subsequent pivoting stage
of the lift-assisted rack 110 towards the loading configu-
ration, again performed by a user grasping the handle
136 of the article support 130 and pulling the article sup-
port 130 outwardly and towards the ground. During this
subsequent pivoting stage, the position of the proximal
ends 142 of the lift-assisting struts 140 relative to the
elongated base sections 112 remains unchanged (as a
result of the pivoting arms 150 engaging the engagement
surface 112a of the elongated base sections 112).
Hence, further pivoting of the pivoting links 120, 121
causes the lift-assisting strut 140 to be compressed,
thereby imparting resistance to the pivoting of the pivot-
ing links 120, 121 by the lift-assisting strut 140. The re-
sistance to the pivoting of the pivoting links 120, 121 by
the lift-assisting strut 140 at this stage is advantageous,

as it helps control the downward movement of the article
support 130 (especially when it is loaded with a heavy
article such as a watercraft or the like) to prevent a down-
ward movement that is too quick or that requires sub-
stantial force from the user to support the article support
130 in its downward motion.
[0086] Figure 6F shows the lift-assisted rack 110 hav-
ing reached the loading configuration, with a link 121 of
each set of pivoting links 120, 121 engaging (or abutted
onto) the engagement surface 112a of the corresponding
elongated base section 112, with the article support 130
extending in a cantilevered position, along a side of the
vehicle (not shown). As previously mentioned, during the
final phase of the transition towards the loading config-
uration (i.e. before the link 121 of each set of pivoting
links 120, 121 engage (or abut onto) the engagement
surface 112a of the corresponding elongated base sec-
tion 112), the links 121 gradually compress the move-
ment dampening pads 172 and therefore provide grad-
ually increasing resistance to the pivoting thereof (in ad-
dition to the resistance provided by the lift-assisting strut
140) to provide a smooth transition towards the loading
configuration.
[0087] Several alternative embodiments and exam-
ples have been described and illustrated herein. The em-
bodiments of the invention described above are intended
to be exemplary only. A person of ordinary skill in the art
would appreciate the features of the individual embodi-
ments, and the possible combinations and variations of
the components. A person of ordinary skill in the art would
further appreciate that any of the embodiments could be
provided in any combination with the other embodiments
disclosed herein. It is understood that the invention could
be embodied in other specific forms without departing
from the central characteristics thereof. The present ex-
amples and embodiments, therefore, are to be consid-
ered in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given herein.
Accordingly, while the specific embodiments have been
illustrated and described, numerous modifications come
to mind. The scope of the invention is therefore intended
to be limited solely by the scope of the appended claims.

Claims

1. A lift-assisted rack (10) mountable to a roof rack (15)
of a vehicle (16) and pivotable between a transport
configuration and a loading configuration, the lift-as-
sisted rack (10) comprising:

at least one base section (12) having an engage-
ment surface (12a) and being securable to a
section of the roof rack (15) of the vehicle (16);
at least one pivoting link (20, 21) pivotable rel-
ative to a corresponding one of the at least one
base section (12) and extending between a link
proximal end (22) and a link distal end (24), the
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at least one pivoting link (20, 21) being pivotally
connected to the corresponding one of the at
least one base section (12) at the link proximal
end (22), to pivot about a static pivot point (22a)
relative to the corresponding one of the at least
one base section (12) during pivoting of the at
least one pivoting link (20, 21);
an article support (30) pivotally connected to the
at least one pivoting link (20, 21), at the link distal
end (24) thereof;
at least one pivoting arm (50) pivotable relative
to a corresponding one of the at least one base
section (12) and extending between an arm
proximal end (52) and an arm distal end (54),
the at least one pivoting arm (50) being opera-
tively connected to the corresponding one of the
at least one base section (12) at the arm proxi-
mal end (52) and being pivotable of a predeter-
mined angular distance; and
at least one lift-assisting strut (40) extending be-
tween a strut proximal end (42) and a strut distal
end (44), each one of the at least one lift-assist-
ing strut (40) being pivotally connected to a cor-
responding one of the at least one pivoting links
(20, 21) at the strut distal end (44) and being
pivotally connected to the arm distal end (54) of
a corresponding one of the at least one pivoting
arm (50), at the strut proximal end;

characterized in that:

the article support includes at least one substan-
tially horizontal section (34) being maintained in
a substantially horizontal orientation during the
transition between the transport configuration
and the loading configuration; and
the at least one pivoting arm (50) is positioned
and configured to allow the proximal end (42) of
each lift-assisting strut (40) to move angularly
relative to the corresponding elongated base
section (12), without resistance from the corre-
sponding lift-assisting strut (40), for the prede-
termined angular distance.

2. The lift-assisted rack (10) of claim 1, wherein the at
least one pivoting link (20, 21) comprises at least
one set of pivoting links (18, 19) pivotable relative to
the corresponding one of the at least one base sec-
tion (12) and extending between the link proximal
end (22) and the link distal end (24), each one of the
pivoting links (20, 21) being pivotally connected to
the corresponding one of the at least one base sec-
tion (12) at the link proximal end (22) to pivot about
a respective static pivot point (22a) relative to the
corresponding one of the at least one base section
(12) during pivoting of the at least one set of pivoting
links (18, 19).

3. The lift-assisted rack (10) of claim 1 or 2, wherein
the at least one pivoting arm (50) is engageable to
the engagement surface of the corresponding one
of the at least one base section (12) upon a prede-
termined angular displacement corresponding to the
angular distance of which the at least one pivoting
arm (50) is pivotable.

4. The lift-assisted rack (10) of any one of claims 1 to
3, wherein the predetermined angular distance of
which the at least one pivoting arm (50) is pivotable
ranges between about 90 degrees and about 25 de-
grees.

5. The lift-assisted rack (10) of any one of claims 1 to
3, wherein the predetermined angular distance of
which the at least one pivoting arm (50) is pivotable
ranges between about 55 degrees and about 35 de-
grees

6. The lift-assisted rack (10) of claim 1, wherein the
article support (30) comprises at least two substan-
tially horizontal sections (34) spaced apart from one
another and wherein a handle (36) is adjustably se-
curable to an outer end (34a) of the at least two sub-
stantially horizontal sections (34).

7. The lift-assisted rack (10) of any one of claims 1 to
6, further comprising a final phase movement damp-
ener (70) configured to provide further resistance to
the pivoting of the at least one pivoting link (20, 21),
during a final phase of an angular movement of the
at least one pivoting link (20, 21), where the lift-as-
sisted rack (10) is proximate to the loading configu-
ration.

8. The lift-assisted rack (10) of claim 7, wherein the
final phase of the angular movement of the at least
one pivoting link (20, 21) comprises an angular dis-
placement of the at least one pivoting link (20, 21)
ranging between about 20 degrees and about 60 de-
grees before the lift-assisted rack reaches the load-
ing configuration.

9. The lift-assisted rack (10) of claim 7 or 8, wherein
the final phase movement dampener (70) comprises
at least one linear damper (71) having an end mount-
ed to a corresponding one of the at least one pivoting
link (20, 21).

10. The lift-assisted rack (110) of claim 8 or 9, wherein
the final phase movement dampener (170) compris-
es at least one dampening pad (172) lining a section
of a corresponding one of the at least one base sec-
tion (112) and being positioned directly adjacent to
a corresponding one of the at least one pivoting link
(120, 121), at the link proximal end (122) thereof.
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11. The lift-assisted rack (10) of any one of claims 1 to
10, wherein each one of the at least one base section
(12) comprises a fixed anchor (14) fixedly mounted
thereto, the link proximal end (22) of a corresponding
one of the at least one pivoting link (20, 21) being
pivotally connected to the fixed anchor (14).

12. The lift-assisted rack (10) of claim 11, wherein the
arm proximal end (52) of each one of the at least one
pivoting arm (50) is pivotally connected to the fixed
anchor (14) of a corresponding one of the at least
one base section (12).

13. The lift-assisted rack (10) of any one of claims 1 to
12, further comprising a locking assembly (60) hav-
ing at least one locking lever (60) movable between
a locked position where the lift-assisted rack (10) is
locked in the transport configuration and an unlocked
position where the lift-assisted rack (10) is pivotable
towards the loading configuration.

Patentansprüche

1. Hebeunterstütztes Gestell (10), das an einem Dach-
träger (15) eines Fahrzeugs (16) montiert werden
kann und zwischen einer Transportkonfiguration und
einer Ladekonfiguration schwenkbar ist, das hebe-
unterstütztes Gestell (10) umfassend:

mindestens einen Basisabschnitt (12), der eine
Eingriffsoberfläche (12a) aufweist und an einem
Abschnitt des Dachträgers (15) des Fahrzeugs
(16) befestigbar ist;
mindestens ein schwenkbares Glied (20, 21),
das relativ zu einem entsprechenden des min-
destens einen Basisabschnitts (12) schwenkbar
ist und sich zwischen einem proximalen Ende
(22) des Glieds und einem distalen Ende (24)
des Glieds erstreckt, wobei das mindestens eine
schwenkbare Glied (20, 21) schwenkbar mit
dem mindestens einen Basisabschnitt (12) am
proximalen Ende (22) des Verbindungsglieds
verbunden ist, um während des Schwenkens
des mindestens einen schwenkbaren Verbin-
dungsglieds (20, 21) um einen statischen
Schwenkpunkt (22a) relativ zu dem mindestens
einen Basisabschnitt (12) zu schwenken;
eine Artikelstütze (30), die schwenkbar mit dem
mindestens einen schwenkbaren Verbindungs-
glied (20, 21) an dessen distalem Ende (24) ver-
bunden ist;
mindestens einen schwenkbaren Arm (50), der
relativ zu einem entsprechenden des mindes-
tens einen Basisabschnitts (12) schwenkbar ist
und sich zwischen einem proximalen Ende (52)
des Arms und einem distalen Ende (54) des
Arms erstreckt, wobei der mindestens eine

schwenkbare Arm (50) betriebsmäßig mit dem
entsprechenden des mindestens einen Basis-
abschnitts (12) am proximalen Ende (52) des
Arms verbunden ist und um einen vorbestimm-
ten winkelmäßigen Abstand schwenkbar ist;
und
mindestens eine Hubunterstützungsstrebe (40),
die sich zwischen einem proximalen Ende (42)
der Strebe und einem distalen Ende (44) der
Strebe erstreckt, wobei jede der mindestens ei-
nen Hubunterstützungsstrebe (40) am distalen
Ende (44) der Strebe schwenkbar mit einem ent-
sprechenden der mindestens einen Schwenk-
verbindung (20, 21) verbunden ist und am pro-
ximalen Ende der Strebe schwenkbar mit dem
distalen Ende (54) des Arms eines entsprechen-
den der mindestens einen Schwenkarme (50)
verbunden ist;
dadurch gekennzeichnet, dass
die Artikelstütze mindestens einen im Wesent-
lichen horizontalen Abschnitt (34) einschließt,
der während des Übergangs zwischen der
Transportkonfiguration und der Ladekonfigura-
tion in einer im Wesentlichen horizontalen Ori-
entierung gehalten wird; und
der mindestens eine schwenkbare Arm (50) so
positioniert und konfiguriert ist, dass er es dem
proximalen Ende (42) jeder Hubunterstützungs-
strebe (40) ermöglicht, sich relativ zu dem ent-
sprechenden länglichen Basisabschnitt (12) oh-
ne Widerstand von der entsprechenden Hubun-
terstützungsstrebe (40) um den vorbestimmten
Winkelabstand zu bewegen.

2. Hebeunterstütztes Gestell (10) nach Anspruch 1,
wobei das mindestens eine schwenkbare Glied (20,
21) mindestens einen Satz von schwenkbaren Glie-
dern (18, 19) umfasst, die relativ zu dem entspre-
chenden des mindestens einen Basisabschnitts (12)
schwenkbar sind und sich zwischen dem proximalen
Ende (22) des Glieds und dem distalen Ende (24)
des Glieds erstrecken, wobei jedes der schwenkba-
ren Glieder (20, 21) schwenkbar mit dem entspre-
chenden des mindestens einen Basisabschnitts (12)
am proximalen Ende (22) des Glieds verbunden ist,
um um einen entsprechenden statischen Schwenk-
punkt (22a) relativ zu dem entsprechenden des min-
destens einen Basisabschnitts (12) während des
Schwenkens des mindestens einen Satzes von
schwenkbaren Gliedern (18, 19) zu schwenken.

3. Hebeunterstütztes Gestell (10) nach Anspruch 1
oder 2, wobei der mindestens eine schwenkbare
Arm (50) mit der Eingriffsoberfläche des entspre-
chenden des mindestens einen Basisabschnitt (12)
bei einer vorbestimmten Winkelverschiebung in Ein-
griff gebracht werden kann, die dem winkelmäßigen
Abstand entspricht, um den der mindestens eine
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schwenkbare Arm (50) schwenkbar ist.

4. Hebeunterstütztes Gestell (10) nach einem der An-
sprüche 1 bis 3, wobei der vorbestimmte winkelmä-
ßige Abstand, in dem der mindestens eine schwenk-
bare Arm (50) schwenkbar ist, zwischen etwa 90
Grad und etwa 25 Grad liegt.

5. Hebeunterstütztes Gestell (10) nach einem der An-
sprüche 1 bis 3, wobei der vorbestimmte Winkelab-
stand, in dem der mindestens eine schwenkbare
Arm (50) schwenkbar ist, zwischen etwa 55 Grad
und etwa 35 Grad liegt.

6. Hebeunterstütztes Gestell (10) nach Anspruch 1,
wobei die Artikelstütze (30) mindestens zwei im We-
sentlichen horizontale Abschnitte (34) umfasst, die
voneinander beabstandet sind, und wobei ein Griff
(36) verstellbar an einem äußeren Ende (34a) der
mindestens zwei im Wesentlichen horizontalen Ab-
schnitte (34) befestigt werden kann.

7. Hebeunterstütztes Gestell (10) nach einem der An-
sprüche 1 bis 6, das ferner einen Endphasenbewe-
gungsdämpfer (70) umfasst, der so konfiguriert ist,
dass er dem Schwenken des mindestens einen
schwenkbaren Glieds (20, 21) während einer End-
phase einer Winkelbewegung des mindestens einen
schwenkbaren Glieds (20, 21) einen weiteren Wi-
derstand bereitstellt, wenn sich das hebeunterstütz-
te Gestell (10) in der Nähe der Ladekonfiguration
befindet.

8. Hebeunterstütztes Gestell (10) nach Anspruch 7,
wobei die Endphase der Winkelbewegung des min-
destens einen schwenkbaren Glieds (20, 21) eine
Winkelverschiebung des mindestens einen
schwenkbaren Glieds (20, 21) im Bereich zwischen
etwa 20 Grad und etwa 60 Grad umfasst, bevor das
hebeunterstützte Gestell die Ladekonfiguration er-
reicht.

9. Hebeunterstütztes Gestell (10) nach Anspruch 7
oder 8, wobei der Endphasenbewegungsdämpfer
(70) mindestens einen linearen Dämpfer (71) um-
fasst, dessen eines Ende an einem entsprechenden
der mindestens einen schwenkbaren Glieder (20,
21) montiert ist.

10. Hebeunterstütztes Gestell (110) nach Anspruch 8
oder 9, wobei die Endphasenbewegungsdämpfung
(170) mindestens eine Polsterung (172) umfasst, die
einen Abschnitt eines entsprechenden Basisab-
schnitts (112) auskleidet und direkt neben einem ent-
sprechenden schwenkbaren Glied (120, 121) am
proximalen Ende (122) des Glieds positioniert ist.

11. Hebeunterstütztes Gestell (10) nach einem der An-

sprüche 1 bis 10, wobei jeder der mindestens einen
Basisabschnitt (12) einen fest daran montierten An-
ker (14) umfasst und das proximale Ende (22) eines
entsprechenden der mindestens einen schwenkba-
ren Glieder (20, 21) schwenkbar mit dem festen An-
ker (14) verbunden ist.

12. Hebeunterstütztes Gestell (10) nach Anspruch 11,
wobei das proximale Ende (52) jedes der mindes-
tens einen schwenkbaren Arme (50) schwenkbar mit
dem festen Anker (14) eines entsprechenden der
mindestens einen Basisabschnitt (12) verbunden ist.

13. Hebegestütztes Gestell (10) nach einem der Ansprü-
che 1 bis 12, ferner umfassend eine Verriegelungs-
baugruppe (60) mit mindestens einem Verriege-
lungshebel (60), der zwischen einer verriegelten Po-
sition, in der das hebegestützte Gestell (10) in der
Transportkonfiguration verriegelt ist, und einer ent-
riegelten Position, in der das hebegestützte Gestell
(10) in Richtung der Ladekonfiguration schwenkbar
ist, beweglich ist.

Revendications

1. Porte-bagages assisté par levage (10) pouvant être
monté sur un porte-bagages de toit (15) d’un véhi-
cule (16) et pouvant pivoter entre une configuration
de transport et une configuration de chargement, le
porte-bagages assisté par levage (10) comprenant :

au moins une section de base (12) ayant une
surface de mise en prise (12a) et pouvant être
solidarisée à une section du porte-bagages de
toit (15) du véhicule (16) ;
au moins une liaison pivotante (20, 21) pouvant
pivoter par rapport à celle correspondante de
l’au moins une section de base (12) et s’éten-
dant entre une extrémité proximale de liaison
(22) et une extrémité distale de liaison (24), l’au
moins une liaison pivotante (20, 21) étant reliée
de manière pivotante à celle correspondante de
l’au moins une section de base (12) au niveau
de l’extrémité proximale de liaison (22), pour pi-
voter autour d’un point de pivotement statique
(22a) par rapport à celle correspondante de l’au
moins une section de base (12) pendant le pi-
votement de l’au moins une liaison pivotante
(20, 21) ;
un support d’article (30) relié de manière pivo-
tante à l’au moins une liaison pivotante (20, 21),
au niveau de l’extrémité distale de liaison (24)
de celle-ci ;
au moins un bras pivotant (50) pouvant pivoter
par rapport à une celle correspondante de l’au
moins une section de base (12) et s’étendant
entre une extrémité proximale de bras (52) et
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une extrémité distale de bras (54), l’au moins un
bras pivotant (50) étant relié de manière fonc-
tionnelle à celle correspondante de l’au moins
une section de base (12) au niveau de l’extré-
mité proximale de bras (52) et pouvant pivoter
sur une distance angulaire prédéterminée ; et
au moins un étai assisté par levage (40) s’éten-
dant entre une extrémité proximale d’étai (42)
et une extrémité distale d’étai (44), chacun de
l’au moins un étai assisté par levage (40) étant
relié de manière pivotante à celle correspondan-
te de l’au moins une liaison pivotante (20, 21)
au niveau de l’extrémité distale d’étai (44) et
étant relié de manière pivotante à l’extrémité dis-
tale de bras (54) de celui correspondant de l’au
moins un bras pivotant (50), au niveau de l’ex-
trémité proximale d’étai ;
caractérisé en ce que:

le support d’articles comporte au moins une
section sensiblement horizontale (34)
maintenue dans une orientation sensible-
ment horizontale pendant la transition entre
la configuration de transport et la configu-
ration de chargement ; et
l’au moins un bras pivotant (50) est posi-
tionné et configuré pour permettre à l’extré-
mité proximale (42) de chaque étai assisté
par levage (40) de se déplacer angulaire-
ment par rapport à la section de base allon-
gée correspondante (12), sans résistance
à partir de l’étai assisté par levage (40) cor-
respondant, pour la distance angulaire pré-
déterminée.

2. Porte-bagages assisté par levage (10) selon la re-
vendication 1, dans lequel l’au moins une liaison pi-
votante (20, 21) comprend au moins un ensemble
de liaisons pivotantes (18, 19) pouvant pivoter par
rapport à celle correspondante de l’au moins une
section de base (12) et s’étendant entre l’extrémité
proximale de liaison (22) et l’extrémité distale de
liaison (24), chacune des liaisons pivotantes (20, 21)
étant reliée de manière pivotante à celle correspon-
dante de l’au moins une section de base (12) au
niveau de l’extrémité proximale de liaison (22) pour
pivoter autour d’un point de pivotement statique res-
pectif (22a) par rapport à celle correspondante de
l’au moins une section de base (12) pendant le pi-
votement de l’au moins un ensemble de liaisons pi-
votantes (18, 19).

3. Porte-bagages assisté par levage (10) selon la re-
vendication 1 ou 2, dans lequel l’au moins un bras
pivotant (50) peut être mis en prise avec la surface
de mise en prise de celle correspondante de l’au
moins une section de base (12) sur une distance de
déplacement angulaire prédéterminée correspon-

dant à la distance angulaire sur laquelle l’au moins
un bras pivotant (50) peut pivoter.

4. Porte-bagages assisté par levage (10) selon l’une
quelconque des revendications 1 à 3, dans lequel la
distance angulaire prédéterminée sur laquelle au
moins un bras pivotant (50) peut pivoter est comprise
entre environ 90 degrés et environ 25 degrés.

5. Porte-bagages assisté par levage (10) selon l’une
quelconque des revendications 1 à 3, dans lequel la
distance angulaire sur laquelle l’au moins un bras
pivotant (50) peut pivoter est comprise entre environ
55 degrés et environ 35 degrés.

6. Porte-bagages assisté par levage (10) selon la re-
vendication 1, dans lequel le support d’articles (30)
comprend au moins deux sections sensiblement ho-
rizontales (34) espacées l’une de l’autre et dans le-
quel une poignée (36) peut être solidarisée de ma-
nière réglable à une extrémité externe (34a) des au
moins deux sections sensiblement horizontales (34).

7. Porte-bagages assisté par levage (10) selon l’une
quelconque des revendications 1 à 6, comprenant
en outre un amortisseur de mouvement en phase
finale (70) configuré pour fournir une résistance sup-
plémentaire au pivotement de l’au moins une liaison
pivotante (20, 21), pendant une phase finale d’un
mouvement angulaire de l’au moins une liaison pi-
votante (20, 21), où le porte-bagages assisté par le-
vage (10) est proche de la configuration de charge-
ment.

8. Porte-bagages assisté par levage (10) selon la re-
vendication 7, dans lequel la phase finale du mou-
vement angulaire de l’au moins une liaison pivotante
(20, 21) comprend un déplacement angulaire de l’au
moins une liaison pivotante (20, 21) compris entre
environ 20 degrés et environ 60 degrés avant que
le porte-bagages assisté par levage n’atteigne la
configuration de chargement.

9. Porte-bagages assisté par levage (10) selon la re-
vendication 7 ou 8, dans lequel l’amortisseur de
mouvement en phase finale (70) comprend au moins
un amortisseur linéaire (71) ayant une extrémité
montée sur celle correspondante de l’au moins une
liaison pivotante (20, 21).

10. Porte-bagages assisté par levage (110) selon la re-
vendication 8 ou 9, dans lequel l’amortisseur de
mouvement en phase finale (170) comprend au
moins un patin d’amortissement (172) recouvrant
une section de celle correspondante de l’au moins
une section de base (112) et étant positionné direc-
tement de manière adjacente à celle correspondante
de l’au moins une liaison pivotante (120, 121), au
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niveau de l’extrémité proximale de liaison (122) de
celle-ci.

11. Porte-bagages assisté par levage (10) selon l’une
quelconque des revendications 1 à 10, dans lequel
chacune de l’au moins une section de base (12) com-
prend un ancrage fixe (14) monté de manière fixe
sur celle-ci, l’extrémité proximale de liaison (22) de
celle correspondante de l’au moins une liaison pivo-
tante (20, 21) étant reliée de manière pivotante à
l’ancrage fixe (14).

12. Porte-bagages assisté par levage (10) selon la re-
vendication 11, dans lequel l’extrémité proximale de
bras (52) de chacun de l’au moins un bras pivotant
(50) est reliée de manière pivotante à l’ancrage fixe
(14) de celle correspondante de l’au moins une sec-
tion de base (12).

13. Porte-bagages assisté par levage (10) selon l’une
quelconque des revendications 1 à 12, présentant
en outre un ensemble de verrouillage (60) ayant au
moins un levier de verrouillage (60) mobile entre une
position verrouillée où le porte-bagages assisté par
levage (10) est verrouillé dans la configuration de
transport et une position déverrouillée où le porte-
bagages assisté par levage (10) peut pivoter vers la
configuration de chargement.
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