Innovation, Sciences et Innovation, Science and CA 2996212 C 2019/12/03

i~

Développement économique Canada Economic Development Canada
Office de la Propriete Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 996 2 1 2
12y BREVET CANADIEN
CANADIAN PATENT
13) G
(22) Date de dépdét/Filing Date: 2018/02/23 (51) Cl.Int./Int.Cl. B60R 9/042(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2018/09/07 B60k 9/046(2006.01)
(45) Date de délivrance/lssue Date: 2019/12/03 (72) Inventeurs/inventors:

LIVINGSTON, NOLIN MILLER US:
GETTEL, MICHAEL DUANE, US:
DANKOW. MARK, US:

RICHTER, THOMAS, US

(73) Proprietaire/Owner:
ADRIAN STEEL COMPANY, US

(74) Agent: RIDOUT & MAYBEE LLP

54) Titre : SYSTEME DE SUPPORT D'ECHELLE DESCENDANTE A CHARGEMENT ARRIERE ET METHODE
D'UTILISATION

(54) Title: REAR LOADING, DROP DOWN LADDER RACK SYSTEM & METHOD OF USE

>
©

(57) Abrege/Abstract:

One embodiment of a ladder rack system and method of use are described. The system may have a ladder rack frame with an
Inner rail and an outer rail. The system may also have a ladder rack bed that is selectively moveable with respect to the ladder rack
frame. The ladder rack bed may have an inner beam and an outer beam. The system may also have a driveshaft and at least one
driveline arm that are connected together. The driveline arm Is also connected to the ladder rack bed.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) KIAOCY9 e www.opic.ic.gc.ca i+l

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



ABSTRACT
One embodiment of a ladder rack system and method of use are described. The
system may have a ladder rack frame with an inner rail and an outer rail. The system may
also have a ladder rack bed that is selectively moveable with respect to the ladder rack
frame. The ladder rack bed may have an inner beam and an outer beam. The system may
also have a driveshaft and at least one driveline arm that are connected together. The

driveline arm i1s also connected to the ladder rack bed.

CA 2996212 2018-02-23



10

15

20

REAR LOADING, DROP DOWN LADDER RACK SYSTEM & METHOD OF USE

FIELD
The device depicted and described herein relates to roof mounted rack systems for
vehicles. Mbre particularly, disclosed is a rear loading, drop down ladder rack system and

a method of using the system.

BACKGROUND

It is well-known that vehicles can be used to transport items. Often, these 1tems
are not particularly suited for traveling within the passenger or cargo compartments of the
vehicle. This may be for a variety of reasons including, but not limited to, it is easier to
access them from outside the vehicle, they may be too large to easily access and/or store
within the vehicle and/or a variety of other reasons.

As a result, certain items are best stored/transported on the exterior of the vehicle.
Various devices have been developed to assist in the storage and transportation of these
items on the exterior of the vehicle. Some of these devices, however, don’t work very

well, they are heavy, they are expensive and/or they are not well made resulting in the

devices, the vehicles or the items they are transporting, becoming damaged or breaking,

More seriously, people using the devices may be injured.

SUMMARY
One embodiment of a ladder rack system and method of use are described. The

system may have a ladder rack frame with an inner rail and an outer rail. The system may
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also have a ladder rack bed that is selectively moveable with respect to the ladder rack
frame. The ladder rack bed may have an inner beam and an outer beam. The system may
also have a driveshaft and at least one driveline arm that are connected together. The

driveline arm is also connected to the ladder rack bed.

S
BRIEF DESCRIPTION OF THE DRAWINGS
The above, as well as other advantages, will become readily apparent to those
skilled in the art from the following detailed description when considered in the light ot
the accompanying drawings in which:
10 Fig. 1 depicts one embodiment of passenger side, rear perspective view of a ladder
rack system and a vehicle the system may be used with;
Fig. 2 depicts the system and vehicle of Fig. | from a driver’s side, rear perspective
VIEW;
Fig. 3 depicts a top perspective view of one embodiment of a leveling bracket;
15 Fig. 4A depicts a top perspective view of one embodiment of two dampener
brackets;
Fig. 4B depicts a detail from Fig. 4A of one of the brackets;
Fig. 4C depicts a detail from Fig.4A of another of the brackets;
Fig. 5 depicts a rear perspective view of one embodiment of a driveline system;
20 Fig. 6 depicts a rear perspective view of one embodiment of an end of a drive
shaft;

Fig. 7 depicts a rear perspective view of one embodiment of a handle for the ladder

rack system in a stowed orientation;
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Fig. 7A depicts the system of Fig. 7 in a deployed orientation;

Fig. 8 depicts an upper perspective view of a portion of one embodiment of a
ladder rack bed, the driveshaft and the drive arms of the system,;

Fig. 9 depicts a rear perspective view of a portion of one embodiment of the
driveline system;

Fig. 10 depicts a rear perspective view of one embodiment of the driveshaft and the
drive arms of the system;

Fig. 11 depicts an upper perspective view of one embodiment of a ladder rack
frame;

Fig. 12 depicts a rear perspective view of a portion of one embodiment of the
driveline system;

Fig. 13 depicts a perspective view of one embodiment of the driveline arms and the
dampening devices;

Fig. 14 depicts a perspective view of a detail of Fig. 13;

Fig. 15 depicts a perspective view of one embodiment of a ladder rack bed;

Fig. 15A depicts a detail from Fig. 15;

Fig. 15B depicts another detail from Fig. 15;

Fig. 15C depicts another detail from Fig. 15;

Fig. 16 depicts a side perspective view of a portion of the ladder rack bed in one
orientation;

Fig. 17 depicts a front perspective view of another portion of the ladder rack bed;

Fig. 18 depicts a rear perspective view of the ladder rack bed in a lowered

orientation;
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~ Fig. 19 depicts the ladder rack bed in Fig. 18 with one embodiment of a ladder

located thereon; and

Fig. 20 depicts a perspective side view of one embodiment of a handle rod in a

partial orientation and the ladder rack bed in partially raised orientation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
It is to be understood that the device may assume various alternative orientations
and step sequences, except where expressly specified to the contrary. It is also to be
understood that the specific devices and processes illustrated in the attached drawings, and
10  described in the following specification are simply exemplary embodiments of the
inventive concepts described herein. Hence, specific dimensions, directions or other
physical characteristics relating to the embodiments disclosed are not to be considered as
limiting, unless expressly stated otherwise.
Turning now to Fig. 1 and 2, one embodiment of a ladder rack system 30 1s
15  depicted. The ladder rack system 30 is adapted to be used with a vehicle 32, such as a
cargo van or other related utility or work vehicle 32. The system 30 1s adapted to be

located on the roof 34 of the vehicle 32.

The ladder rack system 30 may be coupled to a roof rack system 36. One
embodiment of a roof rack system 36 is described and depicted in the Figs. 1 and 2. The

20  ladder rack system 30, however, is not limited for use with just the roof rack system 36

described and depicted herein. Instead, it can be readily appreciated that the ladder rack

system 30 can be used with a wide variety of roof rack systems 36 and vehicles 32.
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In the depicted embodiment, the roof rack system 36 may be comprised of a first
side member 38 and a second side member 40. The first side member 38 may be located
on the roof 34 of the vehicle 32 proximate the driver’s side 42, also known as the road
side, of the vehicle 32. The second side member 40 may also be located on the roof 34 of

5  the vehicle 32 but proximate the passenger’s side 44, also known as the curb side, of the
vehicle 32.

The terms driver’s side, road side, passenger’s side and curb side, as shown in the
figures, are relative to vehicle orientations as used in the United States. The roof rack
system 36 and the ladder rack system 30, however, can be readily adapted for use with

10  vehicles outside of the U.S. that may have opposite, or different orientations, than
described and depicted herein.

The vehicle also_ has a front area 46 and a rear area 48. The front area 46 may be
such as the general area where the vehicle power plant and/or operator are located. The
rear area 48 may be such as the general area behind the front area 46. It may be comprised

15 of a passenger compartment and/or a cargo area.
The first and second side members 38, 40 may be such as one piece, unitary and

integrally formed L-brackets that extend at least a portion of the length of the vehicle 32.

The roof rack system 36 as used with the ladder rack system 30, however, is not limited to
just these brackets. Instead, each bracket may be comprised of multiple pieces that may or
20  may not extend the length of the vehicle 32 collectively or individually.
As shown in one embodiment in Fig. 3, a lower leg 50 of one of the side members

38 or 40 may be directly secured to the vehicle roof 34 or a structure attached to the

vehicle roof 34, such as with mechanical fasteners. The other side member may be
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similarly attached to the roof 34. An upper leg 52 of each side member 38, 40 may be
used as a connection point for a roof rack system forward member 54 and a root rack
system rear member 56.
As shown in Figs. 1 and 2, the forward and rear members 54, 56 are spaced apart
5  from one another generally. The forward member 54 may be located adjacent the torward
area 46 of the vehicle 32, while the rear member 56 may be located adjacent the rear area
48 of the vehicle 32, such as adjacent the cargo compartment. The forward and rear
members 54, 56 may be connected to the first and second side members 38, 40 by
mechanical fasteners.
10 In certain vehicles, the roof 34 may be curved. In one example, the vehicle 32 may
have a generally higher point along a centerline 58 of the vehicle 32 and the roof 34 may
slope equally down and away from the centerline 58.
In the case where the roof 34 is sloped, the side members 38, 40 and/or the forward
and rear members 54, 56 may be designed to accommodate the roof 34 slope. In the
15  depicted embodiment, however, leveling brackets 60 may be added to the passenger and
driver side of each forward and rear member 54, 56 to accommodate the roof 34 slope.

One example of a leveling bracket 60 is shown in Fig. 3, where the bracket 60 is attached

with mechanical fasteners to the forward member 54. The leveling brackets 60
accommodate the slope of the vehicle roof 34 by being mounted lower on the forward/rear
20 members 54, 56 near the centerline 58 of the vehicle 32 and being mounted higher on the

forward/rear members 54, 56 adjacent the first and second side members 38, 40.
The figures depict just one embodiment of the leveling brackets 60 and other

leveling brackets 60 with more or less angle than those shown may be used to
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accommodate any roof 34 curvature. Of course, in some cases no leveling brackets 60 are
needed if the side members 38, 40 or forward or rear members 54, 56 accommodate the
roof 34 curvature and/or if there is no curvature that needs to be accounted for.
As shown in Fig. 4A, dampener brackets are mounted on the first side member 38.
5 A forward dampener bracket 62 and rear dampener bracket 64 are spaced apart from one
other along the length of the vehicle 32 and attached to the first side member 38.
Preferably, the dampener brackets 62, 64 are attached to the upper leg 52 of the first side
member 38 such as with mechanical fasteners. The rear dampener bracket 64 may be
located adjacent the rear member 56. The forward dampener 62 bracket is located forward
10  of the rear member 56.
Fig 4B depicts one embodiment wherein the forward dampener bracket 62 1s
comprised of two pieces that sandwich the upper leg 52 of the first side member 38
between them. Mechanical fasteners extend through the two pieces and the upper leg 52
to secure the pieces and upper leg 52 together. The two pieces form a cradle. The rear
15  dampener bracket 64 may be formed in a similar manner. Thus, a forward 66 and a rear
68 cradle are formed on the first side member 38. In addition, ball studs 70 are mounted
to each dampener bracket 62, 64, as shown in Fig. 4C.
In one embodiment, a driveline system 72 for the ladder rack system 30 may be
connected to the roof rack system 36. The driveline system 72 may comprise brackets for
20  attaching the driveline system 72 to the first and second side members 38, 40, a driveshatt
74, at least one driveline arm 76, and at least one handle rod 78.

The above-described embodiment is depicted in Figs. 1, 2 and 5 wherein a street

side (or driver’s side) bracket system 80 connects the driveline system 72 to the first side
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member 38. Fig 5 depicts an inner bracket 82 and an outer bracket 84 sandwiching the
first side member 38. Mechanical fasteners may extend through the inner and outer
brackets 82, 84 and the first side member 38 to lock them together.
The inner and outer brackets 82, 84 support inner and outer bushings 86, 88, where
5  the bushings 86, 88 are connected to inside portions of the brackets 82, 84. The inner
bushing 86 is comprised of an upper bushing 90 and a lower bushing 92. The outer
bushing 88 is comprised of an upper bushing 94 and a lower bushing 96.
The bushings 86, 88 rotatably support the driveshaft 74. More particularly, a street
side portion 98 of the driveshaft 74 is located between the upper and lower bushings 90,
10 92, 94, 96 of both the inner and outer bushings 86, 88. The bushings 86, 88 permit
selective relative rotation of the driveshaft 74 with respect to the stationary bushings 86,
88 and the street side bracket system 80.
As shown in Figs. 1, 2, 5, 6 and 7 the driveshaft 74 may be such as a tubular
member. The driveshaft 74 may be one piece or it may be comprised of a plurality of
15  pieces. Preferably, the driveshaft 74 extends along a continuous, single axis 100 from the
driver’s side 42 to the passenger side 44 of the vehicle 32. The axis 100 is parallel with the

forward and rear members 54, 56. The axis 100 may or may not be co-planar with the

forward or rear member 54, 56. The axis 100 is transverse the longitudinal centerline 58.
Adjacent the curb side 44 of the vehicle 32, a curb side bracket system 102
20  connects the driveshaft 74 with the second side member 40. As shown in Fig. 7, the curb

side bracket system 102 comprises an upper and lower bushing 104, 106 through which

the driveshaft 74 is located. The upper and lower bushings 104, 106 support selective
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rotation of a curbside portion 108 of the driveshaft 74 with respect to the stationary

bushings 104, 106.

The curb side bracket system 102 includes bushing mounts 110 to which the

bushings 104, 106 are secured such as through mechanical fasteners. The bushing mounts
5 110 are secured to the second side member 40 with mechanical fasteners.

The curb side portion 108 of the driveshaft 74 may have a mounting tlange 112. In
the embodiment depicted in Fig. 7, the mounting flange 112 may be such as a circular
flange connected for rotation with the driveshaft 74. While a circular flange is depicted,
other shapes and sizes are permissible.

10 A first handle rod 114 may be connected to the mounting flange 112 with a
complementary shaped mounting flange 116. Mechanical fasteners may extend through
the two flanges 112, 116 to rotationally lock them together.

The first handle rod mounting flange 116 may have or be connected to, an angled
piece 118 that angles the first handle rod 114 away from the driveshaft axis 100 1n a non-

15 transverse fashion. The angled piece 118 may locate the first handle rod 114, which may
be such as a tube with a single longitudinal axis, in an orientation that 1t 1s not located
parallel the second side member 40. Instead, the first handle rod 114 extends outwardly
from the mounting flange 112 from a first end portion 120 to a second end portion 122 of
the first handle rod 114, as shown in Fig. 7.

20 The second end portion 122 of the first handle rod 114 may be connected to a
second handle rod 124, as show in Fig. 7. The connection between the two handle rods

114, 124 may be such as a pivotal connection. In one embodiment, the second handle rod

124 may pivot with respect to the first handle rod 114 such that the first handle rod 114
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can be selectively axially aligned with the second handle rod 124, as shown in Fig. 7A.
The pivot action may be achieved by hinges and/or pins that permit the two rods 114, 124
to move with respect to one another.
The second handle rod 124 functions to effectively increase the mechanical
5 advantage of the first handle rod 114 by increasing the length of the first handle rod 114.
When the second handle rod 114 is not in use, it may be selectively secured to the vehicle
32 such as with a clasp 126. In the stowed condition, the second handle rod 124 may be
located substantially parallel the rear member 56, as shown 1n Fig. 7.
Figs. 8, 9 and 10 depict at least one driveline arm 76 connected to the driveshaft 74
10  adjacent the driver’s side 42 of the vehicle 32. Preferably, inner end portions 128 of each
of two driveline arms 76 are fixedly connected to the driveshaft 74. The driveshatt 74
extends through apertures 130 in the inner end portions 128 of both arms 76. The
driveshaft 74 may be connected to the arms 76 such as by welding and/or mechanical
fasteners.
15 The arms 76 may have the same shape and size as one another. Each arm 76 may
be unitary, one piece and integrally formed (such as, for example, from stamped or cut

steel), or they may be comprised of pieces. Adjacent the inner end portions 128, the arms

76 may each have upper and lower ball stud mounts 132, 134. Balls studs 136 may be

selectively located in the mounts 132, 134.
20 A body portion 138 1s located between the ball stud mounts 132, 134 and an outer

end portion 140 of each driveline arm 76. The body portion 138 may have a rectangular

cross section of constant width and height along the length of the body portion 138.

10
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The outer end portions 140 of each driveline arm 76 are directed 1n a transverse
direction from the body portions 138. The outer end positions 140 are co-planar with the

body positions 138. As shown in Fig. 10, the outer end portions 140 of both driveline
arms 76 extend in the same direction, and are parallel one another. A separator bar 142 1s
5  located between the body portions 138 and/or the outer end portions 140 to add structural
rigidity to the driveline arms 76 and cause them to work together as one device. In one
embodiment, shown in Fig. 8 and 9 the driveline arms 76 are located on either side of the
first side member 38.
The ladder rack system 30 may be comprised of a ladder rack frame 144, an
10 embodiment of which is shown in Figs 1, 2, 8, and 11. The ladder rack frame 144 may be
comprised of two rails, which may be an inner rail 146 and an outer rail 148. The rails
146, 148 may be such as metal bars with substantially rectangular or square cross sections.
The rails 146, 148 may be substantially the same as one another in their shape and size. In
the depicted embodiment, the rails 146, 148 are co-planar and parallel one another. They
15  may also be parallel with the first and second side members 38, 40, the rails 146, 148 are
not co-planar with the first and second side members 38, 40. Preferably, the driveline

arms 76 are located between the inner and outer rails 146, 148.
At least one cross piece 150 may be located between the inner and outer rails 1406,

148, such as with mechanical fasteners. The cross piece 150 links the rails 146,148
20  together and adds strength and rigidity to the ladder rack frame 144.

As shown in Figs. 1, 2 and 8 the rails 146, 148 are secured to the forward and rear
members 54, 56. For example, the rails 146, 148 may be secured directly to upper

surfaces 152, 154 of the forward and rear members 54, 56 such as with mechanical

11
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fasteners. In this orientation, the rails 146, 148 are located equidistance from one another

and are parallel and coplanar.

Each rail 146, 148 may be provided with a roller 156 on an end portion of each rail
146, 148. As shown in Fig. 11, a roller 156 is located on an 1nside surface 158, 160 ot
5  each rail 146, 148. It can be appreciated from Fig. 8 that the roller 156 1s iocated
longitudinally beyond the rear member 56. The rollers 156 are located directly across from
one another and are parallel and co-planar with one another. The rollers 156 are mounted
on a pin 162 secured to the rail 146, 148; the pin 162 permits the roller 156 to rotate about
the pin 162 but the roller 156 cannot otherwise move with respect to the rail 146, 148.

10 The inner and outer brackets 82, 84 of the street side bracket system 80 are
connected to each rail 146, 148 as shown in Figs. 8, 9 and 12. More particularly, the inner
bracket 82 is connected to the inner rail 146 with mechanical fasteners and the outer
bracket 84 is connected to the outer rail 148 with mechanical fasteners.

From Figs. 8, 9 and 12 it can be appreciated that, the rotational axis 100 of the

15  driveshaft 74 is located below the rails 146, 148. The rotational axis 100 1s located parallel

the forward and rear members 54, 56 which can be appreciated from Figs 1 and 2.
Turning now to Figs. 13 and 14, one embodiment of a dampening device
connected between the first side member 38 and the driveline arm 76 1s depicted. In the

depicted embodiment, four dampening devices 164A, 164B connect the two driveline

20  arms 76 with the first side member 38. More particularly, two dampening devices 164A
connect with the upper ball stud mounts 132 on a forward portion of each driveline arm 76
with the first side member 38, and two dampening devices 164B connect with the lower

ball stud mounts 134 on a rear portion of each driveline arm 76 with the first side member

12
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38. As shown in Fig. 14, two dampening devices 164A may be connected to the upper
ball stud mount 132 of each driveline arm 76. These two dampening devices 164A extend
toward the forward member 54 where they connect with the first side member 38 via ball
studs 136. And, two dampening devices 164B may be connected to the lower ball stud
5  mount 134 of each driveline arm 76, as best seen in Fig. 13. These two dampening devices
164B extend toward the rear member 56 where they connect with the first side member 38
via ball studs 136.
Connecting both ends of each dampening device 164A, 164B to ball studs 136
permits the connecting end of each dampening device 164A, 164B to rotate and pivot
10  about each ball stud 136 as the ladder rack bed 169 (described below) and the driveline
arms 76 move as described below.
Each dampening device 164A, 164B may be comprised of a fluid filled cylinder
166 with one end of a rod/piston 168 extending therein. The fluid within the cylinder 166
slows the selective movement (either into or out) of the rod/piston 168 within the cylinder
15  166. The fluid may be such as a liquid and/or a gas. The use of two sets of dampening
devices 164A, 164B connected to the driveline arms 76 controls, and effectively slows, the
selective forward and rear movement of the driveline arms 76.
Turning now to Figs. 1, 2 and 15, a ladder rack bed 169 is depicted. The bed 169 is
comprised of an inner beam 169A and an outer beam 169B. The beams 169A, 169B are
20  co-planar and parallel. They may be the same shape and size as one another. The beams

169A, 169B may be connected together at their end portions, such as with the cross pieces

171. The beams 169A, 169B and the cross pieces 171 form a ladder rack bed 169 that 1s

substantially rectangular.

13
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The inner beam and outer beam 169A, 169B preferably define roller channels 170,

172 on an outside surface 174, 176 of each beam 169A, 169B, as shown 1n Figs. 15 and

15B. Each roller channel 170, 172 may continuously extend the length of each beam
169A, 169B. The roller channels 170, 172 may be C-shaped with upper and lower walls
5  connected by a middle wall.

The walls of the roller channels 170, 172 retain the rollers 156 of the beams 169A,
169B and act as guides for the rollers 156. The rollers 156 selectively roll within and
along the channels 170, 172, as shown 1n Fig. 16.

Ladder bed brackets 178 may extend transversely from a forward end portion 180

10  of the ladder rack bed 169. Preferably, there are two ladder bed brackets 178, and each
bracket 178 attaches to one of the driveline arms 76, as shown in Figs. 17 and 18. The
attachment between each bracket 178 and each driveline arm 76 is a secure, pivoting-type
connection that permits pivotal movement between the brackets 178 and the arms 76.

The ladder rack bed 169 may also be comprised of a ladder retention system 132,

15 One embodiment of the system 182 is depicted 1n Fig. 15.

As seen in Figs. 15 and 15A, the system 182 1s comprised of an upper bracket 134.
The upper bracket 184 is secured to the inner and outer rails 146, 148 such as with an
upper bracket cross member 186. The upper bracket cross member 186 extends
transversely between, and connects with, the two rails 146, 148.

20 An adjustment plate 188 is mounted to the upper bracket cross member 186. The
adjustment plate 188 may have vertically oriented fastener slots 190 therein. The slots 190

may accommodate fasteners to secure the plate 188 to the cross member 136. Fasteners

may be located anywhere within the slots 190 so as to permit vertical adjustment of the

14
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plate 188. Vertical adjustability of the plate 188 accommodates ladders of different sizes
and shapes.
The upper bracket 184 may be comprised of an upper ladder rung retention

member 192. The member 192 may be L-shaped where the lower leg 194 of the L 1s

5  attached to the adjustment plate 188 and the upper leg 196 of the L extends transverse the
lower leg 194 and is also parallel the adjustment plate 188. The lower leg 194 creates a
gap 198 between the adjustment plate 188 and the upper leg 196. The lower leg 194 may
be slotted so that a fastener can extend through the slot and into the upper bracket 184 so
that the member 192 may be pushed in or out with respect to the plate 188 to

10  accommodate ladders/ladder rungs of various sizes and shapes. A ladder rung may be
selectively located in the gap 198 so that it is supported directly on the lower leg 194. The
upper leg 196 prevents the ladder rung from sliding off the lower leg 194. Instead, the
ladder rung has to be lifted off of, and located on, the lower leg 194.

A top bracket 200, located on an upper portion of the adjustment plate 188,

15 extends parallel the lower leg 194, but it is vertically separated from the lower leg 194.
The top bracket 200 and an upper edge of the upper leg 196 provide an entry/exit gap 202
for the ladder rung. The gap 202 is large enough for the ladder rung to be selectively
inserted therein, but small enough that it functions to selectively retain the ladder rung
within the upper bracket 184.

20 The system 182 may also be comprised of a lower bracket 204. The lower bracket
204 may have a lower bracket cross member 206. The lower bracket cross member 206

extends transversely between, and connects with, the inner and outer rails 146, 1438.

15
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A flexible strap 208 may be attached to the lower bracket cross member 206, as
shown in Fig. 15B. The strap 208 may be part of the ladder retention system 182. T he
strap 208 may have a buckle type attachment 210, or other structures, that selectively
create a secure loop. The strap 208 may be located around one or more ladder rungs. The

5  ends 212 of the strap 208 may be secured together with the loop creating structure 210,
and the strap 208 may be tightened down on the rung(s) to secure the rung(s) and thus the
ladder to the ladder rack bed 169.
As shown in Figs. 15 and 15B, the lower bracket 204 may be comprised of two
side brackets 214 that are spaced apart, but parallel, one another. The two side brackets
10 214 are also parallel, but spaced apart from, the ladder rack bed inner and outer rails 146,
148. An upper end 216 of each of the two side brackets 214 attach to the lower bracket
cross member 206. A lower end 218 of each of the two side brackets 214 attach to the
lower cross piece 171.
A lower ladder rung retention member 222 is pivotally attached to each of the side
15  brackets 214. In one embodiment, a base plate 224 of the ladder rung retention member
222 has two attachment ears 226 through which pins 228 extend and into the side brackets
214, as shown in Fig. 15C. The pins 228 support pivotal movement of the base plate 224
about a single, fixed axis 230 with respect to the stationary side brackets 214.
Pivotal motion of the base plate 224 may be controlled by at least one dampening
20  device 232. Preferably, two dampening devices 232 connect the base plate 224 with the
side brackets 214. As shown in Fig. 15B, one end of each dampening device 232 1s
connected to one of the attachment ears 226, such as with a ball stud 234. The other end

of each dampening device 232 is connected to the lowermost cross member 220, such as

16
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with a ball stud 234. The ball studs 234 permit movement of the dampening devices 232
with respect to the fixed ball studs 234. The dampening devices 232 function to slow the
selective raising and lowering of the base plate 224.

A handle portion 236 may be attached to the base plate 224. The handle portion

5 236 may have an L-shape where a first leg 238 of the L is attached to the base plate 224
and a second leg 240 of the L extends transverse the first leg 238 and the base plate 224.
The first leg 238 may have a central slot 242 that is complementary to a slot 244 1n the
base plate 224. One or more fasteners may be located through the two slots 242, 244 to
secure the handle portion 236 to the base plate 224. The slots 242, 244 may be slid with
10  respect to one another and the fastener may be located in the overlapping slots 242, 244 to
adjust how close or how far the first leg 238 is with respect to the base plate 224.

It can be appreciated that by sliding the handle portion 236 in or out with respect to
the base plate 224, ladders, and more particularly, ladder rungs of different shapes and
sizes can be located between the second leg 240, the first leg 238/base plate 224 and the

15  side brackets 214.
The lower ladder rung retention member 222 is movable between a raised position

and a lowered position by virtue of the structures recited above. The lowered position

locates one or more ladder rungs inboard of the second leg 240, under the first leg
238/base plate 224 and outboard of the side brackets 214. The lowered position secures
20  the ladder to the lower ladder rung retention member 222 and the ladder rack bed 169. In

the raised position, the second leg 240 is moved out of the way of the ladder rungs, which

lets the ladder be lifted off of the upper ladder rung retention member 192 and removed

from the ladder rack bed 169.

17
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The ladder rung retention members 192, 222 of the upper and lower brackets 184,

204 thus securely hold and retain ladder rungs, and thus the ladders, onto the ladder rack
bed 169. Ladders can be selectively returned to the ladder rack bed 169 and secured
thereto by reversing the steps discussed above.

S One embodiment of an operation of the ladder rack system 30 may begin with the
ladder rack béd 169 located in a lowered position and a ladder not positioned on the bed
169, as shown in Fig. 18. In the lowered position, the ladder rack bed 169 is readily
accessible from the rear area 48 of the vehicle 32 without the need to climb on the vehicle
32 or other structures to reach, or locate, the ladder on the ladder rack bed 169.

10 A ladder may be located on the upper ladder rung retention member 192 where by
a ladder rung rests over the lower leg 194 of the L-shaped bracket and the rung 1s
prevented from moving off the lower leg 194 by the upper leg 196 of the L-shaped
bracket, as shown in Fig. 19.

The strap 208 may be located over one or more rungs and then the ends 212 of the
15  strap 208 may be secured together so that the strap 208 tightens over the one or more
rungs.
In addition, the lower ladder rung retention member 222 is initially located in the

raised position so the ladder may be located on the ladder rack bed 169. The lower ladder
rung retention member 222 is then moved to the lowered position so that one or more
20  ladder rungs are located inboard of the second leg 240, under the first leg 238/base plate

224 and outboard of the side brackets 214, as shown in Fig. 19. The ladder this now

selectively secured to the ladder rack bed 169.
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The ladder rack bed 169 may be located from the lowered position to a raised
position on the vehicle 32, which is shown in Figs. 1 and 2. In one embodiment, the
second handle rod 124 may be released from the clasp 126. Fig. 1 depicts the second
handle rod 124 in the secured position on the vehicle 32 and in the clasp 126. The clasp

5 126 may be located on the rear area 48 of the vehicle 32 as shown in Figs. 1 and 7, or 1t
may be located elsewhere on the vehicle 32. Once released, the second handle rod 124
may be articulated about the pin(s) that connect the first and second handle rods 114, 124.
Preferably, the second handle rod 124 is rotated until it is axial with the first handle rod
114, as shown in Fig. 7A.

10 The first and second handle rods 114, 124 may extend in a nonparallel fashion to
the passenger side 44 of the vehicle 32, as shown in Fig. 7A. More particularly, the
combined rods 114, 124 may diverge from the passenger side 44 of the vehicle 32. The
divergence from the passenger side 44 of the vehicle 32 provides clearance between the
rods 114, 124 and the passenger side 44. The clearance is helpful as the rods 114, 124

15 rotate with respect to the passenger side 44.

When the ladder rack bed 169 is in the lowered position, the rods 114, 124 extend

toward the front area 46 of the vehicle 32, as shown in Fig. 18.

The end of the second handle rod 146 may be grasped and the end may be pushed
downwardly and rotated clockwise with respect to the passenger side 44 of the vehicle 32,
20 asshownin Fig. 20. Rotation of the rods 114, 124 rotates the driveshaft 74, also 1n a

clockwise direction. The driveshaft 74, being axially and longitudinally fixed in position

on the roof 34, rotates in the bushings 86, 33.
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The driveshaft 74 rotates the driveline arms 76. When the ladder rack bed 169 is in
the lowered position, the driveline arms 76 are located between the first and second side
members 38, 40 of the roof rack system 36 as well as between the inner and outer rails
146, 148 of the ladder rack frame 144, as shown in Fig. 8. The driveline arms 76 may be

5  resting directly on the rear member 56. It can be appreciated that the majority of each
driveline arm 76 is located behind the driveshaft 74 in this state. The driveline arms 76
may be located at an upward angle from the driveshaft 74 to their connection with the
ladder rack bed 144.

As the driveshaft 74 imparts rotation to the driveline arms 76, the driveline arms 76

10  rotate with the driveshaft 74 forward with respect to the vehicle 32, as shown in Fig. 20.
Since the ladder rack bed 169, and the ladder, are attached to the driveline arms 76, the
ladder rack bed 169 moves as well. The rollers 156 of the rails 146, 148 rotate within the
side rail channels 170, 172 of the ladder rack bed 169 as the ladder rack bed 169 is raised
from the lowered position.

15 The rods 114, 124 are rotated through approximately 180 degrees. During this
rotation the ladder rack bed 169 moves from its lowered position to its raised position on
the roof 34 of the vehicle 32. As the ladder rack bed 169 moves from these two positions,
the dampening devices 164A attached to the upper ball stud mount 132 of each driveline
arm 76 transition from an extended orientation to a compressed orientation such that the

20  pistons 168 are located within the cylinders 166. The dampening devices 164B attached to

the lower ball stud mount 134 of each driveline arm 76 transition from an extended

orientation to a compressed orientation. The dampening devices 164A, 164B slow the
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movement of the ladder rack bed 169 onto the ladder rack frame 144 so that the two are
not damaged.

When the ladder rack bed 169 is located in the raised position, the majority of the
driveline arms 76 are located forward of the driveshaft 74, as shown in Fig. 1. In this

5  condition, the driveline arms 76 may be located under the inner and outer rails 146, 143 to
provide a low profile of the ladder rack bed 169 and the ladder on the roof 34.

Once in the raised position, the first and second handle rods 114, 124 are pointed
toward the rear area 48 of the vehicle 32, which can be appreciated from Fig. 1. The
second handle rod 124 may be pivoted with respect to the first handle rod 114. The pivot

10  may be approximately 90 degrees so that the second handle rod 124 is parallel the rear
area 48 of the vehicle 32 while the first handle rod 114 is parallel the passenger’s side 44
of the vehicle 32. The second handle rod 124 may be secured to the rear area 48 of the
vehicle 32 such as with the clasp 126.

The process may be reversed to lower the ladder rack bed 169 from the roof 34 ot

15 the vehicle 32.
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What 1s claimed 1s:
1. A ladder rack system, comprising:

a ladder rack frame comprising an inner rail and an outer rail wherein both rails

each have a roller on an end portion;

a ladder rack bed selectively moveable with respect to said ladder rack frame, said

ladder rack bed comprising an inner beam and an outer beam, wherein said beams

have longitudinal channels in which said rollers move;

a driveline system comprised of a driveshaft and at least one pivotable driveline
arm,

wherein said at least one pivotable driveline arm 1s connected at one end portion

to a first end portion of said driveshaft for rotation therewith, said at least one

pivotable driveline arm is connected at an opposite end portion to said ladder rack

bed, and
wherein said driveline arm is located between said inner and outer rails,

wherein said driveshaft 1s located beneath said inner and outer rails.

2. 'The ladder rack system of claim 1, wherein said ladder rack frame inner rail and

outer rail are coplanar and parallel.

3. 'The ladder rack system of claim 1, wherein said ladder rack frame inner rail and

outer rail are connected to one another by at least one cross piece.
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4. The ladder rack system of claim 1, wherein said rollers are fixed opposite one

another on said inner and outer rails.

5. The ladder rack system of claim 1, wherein said inner and outer rails are
connected to an inner bracket and an outer bracket, wherein said inner and outer
brackets are located between said inner and outer rails, wherein each bracket

supports a bushing that rotatably receives a first end of said driveshaft.

6. The ladder rack system of claim 1, wherein said driveshaft extends transversely

with respect to said inner and outer rails.

7. The ladder rack system of claim 1, wherein said at least one pivotable driveline

arm extends transversely with respect to said driveshaft.

8. The ladder rack system of claim 1, wherein said at least one driveline arm has an

aperture for receiving said driveshaft therethrough.

9. 'The ladder rack system of claim 1, wherein said at least one driveline arm has an
upper ball stud mount on one side of the driveline arm and a lower ball stud

mount on an opposite side of the driveline arm.
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10. The ladder rack system of claim 9, wherein said at least one driveline arm has a

body portion located between said ball stud mounts and an outer end portion.

11. The ladder rack system of claim 10, wherein said outer end portion extends

transverse to said body portion.

12. The ladder rack system of claim 10, wherein said outer end portion is pivotally

connected to said ladder rack bed.

13. The ladder rack system of claim 1, wherein two pivotable driveline arms are

connected to said driveshaft and spaced apart from one another on the driveshatft.

14. The ladder rack system of claim 9, wherein at least one forward dampener is

connected to said upper ball stud mount.

15. The ladder rack system of claim 9, wherein at least one rear dampener is

connected to said rear ball stud mount.

16. The ladder rack system of claim 1, wherein a second end portion of said

driveshaft 1s connected to a handle rod, said handle rod extending in a non-

transverse direction with respect to said driveshatft.
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