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LADDER SUPPORT AND MOVEMENT ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

[0001]  This application claims priority to non-provisional U.S. Patent Application Serial No.
14/965,155 filed on December 10, 2015, which is hereby incorporated by reference in its

entirety.
FIELD OF THE INVENTION

[0002]  This invention relates to a ladder support and movement assembly. More particularly,
this invention relates to an assembly which facilitates easy movement of a heavy ladder and then

provides a stable base for the ladder once in use.

BACKGROUND OF THE INVENTION
[0003] Extension ladders are generally comprised of an upper and lower section at least and
possibly more. Each section is comprised of a pair generally parallel rails with the usual rungs
for stepping on extending between the rails. The upper and lower ladder sections are slidably
mounted with respect to each other. The upper ladder section is extendible with respect to the
lower ladder section. The upper section can be extended to varying lengths to provide additional
height when used, and then retracted and closed for storage when not in use.
[0004]  While extension ladders provide for versatile use, the ladders can be difficult to
maneuver to the location of desired use do to the relatively heavy weight and long length.
Movement of the ladder often requires two people or a difficult and awkward process by one

person.
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[0005]  Additionally, because of the extended length of the ladders in use, it is often necessary
to have a second person stand at the base of the ladder and support or “foot” the ladder for the

safety of the person climbing and working on the ladder.

SUMMARY OF THE INVENTION
[0006] In at least one aspect, the present invention provides a ladder support assembly
including a base frame having first and second ends and a pair of pivot supports extending from
the base frame which support a rod configured to pivotally support a ladder relative to the base
frame. A pivot frame is pivotally mounted to the base frame and is biased away from the base
frame. A bracket assembly is pivotally mounted to the pivot frame and includes a pair of bracket
plates. Each bracket plate has an inner flange and outer flange with a ladder rail receiving area
between the inner and outer flanges. The ladder receiving area is configured such that the bracket
plate is slidable relative to a respective ladder rail received therein. A crank assembly includes a
spool rotatably supported on the base frame and a cord wound about the spool with a free end of
the cord connected to the bracket assembly. Rotation of the spool in a first direction takes up the
cord and causes the pivot frame to pivot toward the base frame, thereby raising the ladder toward
a raised position. Rotation of the spool in a second, opposite direction causes the cord to be let
out and the pivot frame to pivot away from the base frame, thereby lowering the ladder toward a

lowered transport position.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0007] The accompanying drawings, which are incorporated herein and constitute part of this
specification, illustrate the presently preferred embodiments of the invention, and, together with
the general description given above and the detailed description given below, serve to explain the
features of the invention. In the drawings:

[0008]  Fig. 1is a side elevation view of a support assembly in accordance with an
embodiment of the invention supporting an extension ladder in a transport position.

[0009]  Fig. 2is a front perspective view of the support assembly of Fig. 1.

[0010]  Fig. 3 1s a side perspective view of the support assembly of Fig. 1 with the ladder in a
raised position.

[0011] Fig. 41s an expanded perspective view of a portion of the support assembly of Fig. 1.
[0012]  Fig. Sis a side elevation view similar to Fig. 1 illustrating a ladder being transported.
[0013] Fig. 61s a side elevation view illustrating the support assembly positioned adjacent an
exemplary building, with the ladder in a raised and extended position.

[0014]  Fig. 7is a side elevation view similar to Fig. 6 with the ladder lowered against the
building.

[0015]  Figs. 8-10 illustrate an exemplary process of positioning the ladder on a truck using

the support assembly.

DETAILED DESCRIPTION OF THE INVENTION
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[0016] In the drawings, like numerals indicate like elements throughout. Certain terminology
is used herein for convenience only and is not to be taken as a limitation on the present
invention. The following describes preferred embodiments of the present invention. However, it
should be understood, based on this disclosure, that the invention is not limited by the preferred
embodiments described herein.

[0017] Referring to Figs. 1-4, an exemplary ladder support assembly 10 in accordance with an
embodiment of the invention will be described. The support assembly 10 generally includes a
base frame 20 supported at one end by a pair of outrigger assemblies 30 and at the opposite end a
wheel assembly, a pivot frame 50 pivotally supported relative to the base frame 20 with a ladder
bracket assembly 60 on the free end thereof, and a crank assembly 70 which controls the angular
relation of the pivot frame 50 and the base frame 20 to move the ladder 12 between a transport
position (Fig. 1) and a fully raised position (Fig. 3). Each of the components will be described in
more detail hereinafter.

[0018]  The support assembly 10 is illustrated supporting an extension ladder 12. The
illustrated extension ladder 12 includes a lower section 14 and an upper section 16 which are
slidably mounted with respect to each other. Each section 14, 16 includes a pair generally
parallel rails 17 with the usual rungs 18 for stepping on extending between the rails 17, with at
least the bottom rung 18 of the lower section 14 having a passage therethrough. While an
extension ladder with two sections is illustrated, the support assembly 10 is usable with ladders
having only one section or more than two sections.

[0019]  The illustrated base frame 20 includes a pair of side rails 22 extending between a pair

of cross braces 23, 25 at opposed ends thereof. The cross brace 23 has a tubular configuration
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such that it can telescopingly receive a corresponding extension tube 32 of a respective outrigger
assembly 30. Each extension tube 32 preferably has a plurality of pin receiving holes 33
configured to receive a pin 31 extending through the cross brace 23 such that each outrigger
assembly 30 may be adjusted inwardly and outwardly relative to the base frame 20. Each
outrigger assembly 30 further comprises an adjustment tube 36 connected to the extension tube
32 via a bracket 34. A support plate 38 is connected to one end adjustment tube 36 such that the
vertical position of the support plate 38 relative to the bracket 34 may be adjusted. In the
illustrated embodiment, the adjustment tube 36 includes an internal screw controlled by the
handle 37 to lower and raise the position of the support plate 38. Other assemblies, for example,
pneumatic or hydraulic cylinders, telescoping tubes with pin connections and the like, may be
used for the adjustment tube 36. The horizontal and vertical adjustability of the outrigger
assemblies 30 allow each support plate 38 to be positioned to provide a stable support for the
base frame 20 even on uneven terrain. It is recognized that other aspects of the invention
described herein may be carried out with supports for the base frame which provide less or no
adjustability and the invention is not limited to the described outrigger assemblies.

[0020] A pivot support 26 extends upward from each side rail 22. The pivot supports 26
pivotally support a ladder rod 28 which extends through the open passage of the bottom rung 18
of the lower ladder section 14. The ladder 12 is thereby pivotally mounted with respect to the
base frame 20.

[0021]  The opposite end of the base frame 20 is supported by the wheel assembly 40. The
wheel assembly 40 includes an axel 46 which extends through each of the side rails 22 and has a

wheel 44 mounted on each end thereof. The wheels 44 are sized such that the base frame 20 is
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spaced off the ground surface and also has sufficient clearance to pivot about the axle 46 (see
Fig. 5) without the forward end of the base frame 20 hitting the ground surface. A sleeve 42
extends over a central portion of the axle 46 and supports a spring 56 the function of which will
be described hereinafter.

[0022] The pivot frame 50 includes a pair of side rails 52, with each side rail 52 pivotally
mounted relative to a respective side rail 22 of the base frame 20. In the illustrated embodiment,
the axle 46 extends through each pivot frame side rail 52 to provide such pivotal mounting. A
cross brace 55 extends between the two side rails 52 proximate the pivotally mounted end. The
spring 56 extends between the base frame cross brace 25 and the pivot frame cross brace 55 such
that the pivot frame 50 is biased to pivot away from the base frame 20. At the opposite ends of
the side rails 52, a pivot rod 54 extends between the rails 52 and pivotally supports a portion of
the ladder bracket assembly 60.

[0023]  The ladder bracket assembly 60 includes a pair of bracket plates 60. Each bracket
plate 60 includes an inner flange 67 and an outer flange 68 with a ladder rail receiving area
between the inner and outer flanges 67, 68. The ladder receiving area has a width slightly greater
than the width W of the ladder rail 17 such that each rail 17 is securely retained, but the bracket
plate 66 is slidable relative to the rail. The flanges 67 and 68 are illustrated as fixed, however,
one or both flanges 67, 68 may be adjustably mounted on the plate 66 to accommodate rails 17
of different widths.

[0024]  Each plate 66 has a mounting extension 65 extending therefrom, with each mounting
extension 65 connected to a respective cross brace tube 62, 64. The pivot rod 54 extends through

the cross brace tubes 62, 64 such that the ladder bracket assembly 60 is pivotally mounted with
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respect to the pivot frame 50. The cross brace tube 64 is telescopingly received in the cross
brace tube 62 such that the tubes 62, 64, and thereby the bracket plates 66, are adjustable toward
and away from each other. Such movement allows the bracket plates 66 to be moved apart to
position the ladder 12 therebetween and then moved together to secure the rails 17 between the
respective flanges 67, 68. Such movement also accommodates ladders of differing widths.
Locking bolts 63 or the like extend between the cross brace tubes 62, 64 to lock the tubes 62, 64
relative to one another one the ladder 12 is positioned between the flanges 67, 68.

[0025]  With the lower portion of the ladder 12 pivotally connected to the base frame 20 by
ladder rod 28 and the ladder rails 17 positioned within but slidable relative to the bracket plates
66, a change in the angular relationship between the pivot frame 50 and the base frame 20 causes
a corresponding in the angular orientation of the ladder 12 with respect to the base frame 20.
The crank assembly 70 extends between the base frame 20 and the ladder bracket 60 to control
such angular adjustment.

[0026]  With particular reference to Fig. 4, the crank assembly 70 includes a spool 74
rotatably supported between a pair of plates 72 which extend from a base plate 24 of the base
frame 20. A cord 76 is wound about the spool 74 and has a free end 77 which connects to the
cross brace tube 62. The spool 74 has a series of annual teeth 75 on one side thereof. A drive
rod 73 extends between the plates 72 and engages the teeth 75, with an end of the drive rod 73
extending into a gear box 71 which in turn is connected to a handle 78. The handle 78 is
supported by a bracket 79 extending from one of the base frame rails 22. The drive rod 73 is
configured such that under no rotative load conditions, the drive rod 73 engages the teeth 75 and

prevents the spool 74 from rotating. Application of a rotative load to the drive rod 73 via the
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handle 78 causes the drive rod 73 to rotate and thereby advance the teeth 75 and correspondingly
rotate the spool 74 to either take in cord 76 or let out cord 76. To position the ladder 12 in the
transport position illustrated in Fig. 1, the cord 76 is let out and the bias of the spring 56 and the
weight of the ladder 12, pivots the pivot frame 50 away from the base frame 20 and the ladder 12
is moved by the sliding bracket plates 66. To raise the ladder, for example to the fully raised
position in Fig. 3, the handle 78 is rotated in the opposite direction to pull in the cord 76 which
causes the pivot frame 50 to pivot toward the base frame 20, and the ladder 12 is moved by the
sliding bracket plates 66.

[0027] Having described the components of the exemplary support assembly 10, various
operations thereof will be described with reference to Figs. 5-10. Referring to Fig. 5, when the
ladder 12 is lowered to the transport position, a user can easily move the ladder 12 by raising the
lower portion of the ladder 12 which in turn pivots the base frame 20 and pivot frame 50 about
the axle 46, with the base and pivot frames 20, 50 maintaining their angular orientation to one
another. With the ladder 12 so raised, the center of gravity is approximately over the wheel
assembly 40 and a single user can easily wheel the assembly 10 and ladder 12 either forward or
backward as indicated by arrow A.

[0028]  Turning to Figs. 3 and 6, once the support assembly 10 and ladder 12 are in a desired
location, for example, proximate a building, the support assembly 10 may be stabilized utilizing
the outrigger assemblies 30. Once stabilized, the crank assembly handle 78 may be rotated to
pivot the ladder 12 toward the raised position illustrated in Fig. 3. After the ladder 12 is in the
raised position, the upper section 16 may be extended relative to the lower section 14 in a

standard manner as indicated by arrow B in Fig. 6. With the ladder extended to a desired height,
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the crank assembly handle 78 may be rotated in the opposite direction to lower the ladder 12
toward, for example, the roof 102 of the building 100 in a controlled manner as indicated by
arrow D in Fig. 7. Such controlled lowering is beneficial in that it prevents banging of the ladder
12 against the building, the roof, gutters or the like. The user may then climb the ladder 12
without the need for a second person to foot the ladder as the support assembly 10 holds the
ladder 12 in a stabile position. Once use of the ladder is complete, the ladder 12 may be easily
raised away from the building via the crank assembly handle 78 and the user can retract the
upper section 16 without having to worry about balancing the ladder 12. Once the upper section
16 is retracted, the ladder 12 may be pivoted to the transport position and the support assembly
10 and ladder 12 wheeled to a storage location or to a truck or the like for further transport.
[0029]  Referring to Figs. 8-10, positioning of the ladder 12 and the support assembly 10 onto
the rails 114 of a rack system 112 of a truck 110 will be described. With the ladder 12 in the
transport position, the support assembly 10 is wheeled to the back of the truck 110 until the
ladder 12 rests on the rear rail 114 as illustrated in Fig. 8. Turning to Fig. 9, the user lifts and
rotates the support assembly 10, as indicated by arrow E, with the weight of the ladder 12 pulling
the ladder 12 onto the rails 114. The crank assembly handle 78 is then rotated to move the base
frame 20 toward the pivot frame 50, as indicated by arrow F in Fig. 10, such that the wheels 44
are adjacent the back of the truck 110 and the ladder 12 is extended further onto the rack 112, as
indicated by arrow G.

[0030] These and other advantages of the present invention will be apparent to those skilled
in the art from the foregoing specification. Accordingly, it will be recognized by those skilled in

the art that changes or modifications may be made to the above-described embodiments without
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departing from the broad inventive concepts of the invention. It should therefore be understood
that this invention is not limited to the particular embodiments described herein, but is intended
to include all changes and modifications that are within the scope and spirit of the invention as

defined in the claims.

10
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What is claimed is:
1. A ladder support assembly comprising:

a base frame having first and second ends,

a pair of pivot supports extending from the base frame proximate the first end, the pivot
supports supporting a rod configured to pivotally support a ladder relative to the base frame;

a pivot frame having first and second ends, the pivot frame first end pivotally mounted
adjacent the base frame second end, wherein the pivot frame is biased away from the base frame;

a bracket assembly pivotally mounted to the pivot frame second end, the bracket
assembly including a pair of bracket plates, with each bracket plate having an inner flange and
outer flange with a ladder rail receiving area between the inner and outer flanges, the ladder
receiving area configured such that the bracket plate is slidable relative to a respective ladder rail
received therein; and

a crank assembly including a spool rotatably supported on the base frame and a cord
wound about the spool with a free end of the cord connected relative to the pivot frame, whereby
rotation of the spool in a first direction takes up the cord and causes the pivot frame to pivot
toward the base frame and rotation of the spool in a second opposite direction causes the cord to

be let out and the pivot frame to pivot away from the base frame.

2. The ladder support assembly according to claim 1 wherein the first end of the base frame

is supported by a pair of outrigger assemblies.

11
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3. The ladder support assembly according to claim 2 wherein each outrigger assembly is

laterally adjustable relative to the base frame.

4. The ladder support assembly according to claim 2 wherein each outrigger assembly

includes an adjustment tube.

5. The ladder support assembly according to claim 4 wherein the adjustment tube includes
an internal screw, a pneumatic cylinder, a hydraulic cylinder, or telescoping tubes with a pin

connection.

6. The ladder support assembly according to claim 1 wherein the second end of the base

frame is supported by a wheel assembly.

7. The ladder support assembly according to claim 6 wherein the wheel assembly includes a

pair of wheels supported by an axle supported relative to the base frame.

8. The ladder support assembly according to claim 7 wherein each wheel has a height such
that when the base frame is pivoted about the axle, the base frame remains clear of a surface

upon which the wheels are positioned.

9. The ladder support assembly according to claim 7 wherein the axle pivotally supports the

pivot frame relative to the base frame.

12
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10. The ladder support assembly according to claim 1 wherein the bracket plates are laterally

adjustable relative to one another.

11. The ladder support assembly according to claim 1 wherein the inner and outer flanges of
each bracket assembly are moveable relative to one another such that the ladder rail receiving

area is adjustable.

12. The ladder support assembly according to claim 1 wherein at least a portion of the spool
includes teeth engaged by a drive portion of a handle and rotation of the handle causes rotation

of the spool in either the first or second direction.

13.  The ladder support assembly according to claim 1 wherein the free end of the cord is

connected to the bracket assembly.

14.  The ladder support assembly according to claim 1 wherein the free end of the cord is

connected to the pivot frame.

15. An adjustable ladder system including:
a ladder comprising a pair of side rails with a plurality of rungs extending between the
side rails with at least one of the rungs defining a through passage; and

a ladder support assembly comprising:

13
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a base frame having first and second ends,

a pair of pivot supports extending from the base frame proximate the first end, the
pivot supports supporting a rod extending through the rung through passage;

a pivot frame having first and second ends, the pivot frame first end pivotally
mounted adjacent the base frame second end, wherein the pivot frame is biased away from the
base frame;

a bracket assembly pivotally mounted to the pivot frame second end, the bracket
assembly including a pair of bracket plates, with each bracket plate having an inner flange and
outer flange with a ladder rail receiving area between the inner and outer flanges, each ladder rail
received in a respective ladder receiving area such that the bracket plate is slidable relative to the
respective ladder rail received therein; and

a crank assembly including a spool rotatably supported on the base frame and a
cord wound about the spool with a free end of the cord connected relative to the pivot frame,
whereby rotation of the spool in a first direction takes up the cord and causes the pivot frame to
pivot toward the base frame, thereby raising the ladder toward a raised position, and rotation of
the spool in a second, opposite direction causes the cord to be let out and the pivot frame to pivot

away from the base frame, thereby lowering the ladder toward a lowered transport position.

16.  The system according to claim 15 wherein the ladder is an extension ladder.

14
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