Office de la Propriete Canadian CA 2298220 C 2003/10/07

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 298 220
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 2000/02/07 (51) CLInt."/Int.CI.* A0O1D 90/10
(41) Mise a la disp. pub./Open to Public Insp.: 2001/08/07 (72) Inventeur/Inventor:

(45) Date de delivrance/lssue Date: 2003/10/07 BABB, BRIAN, CA

(73) Proprietaire/Owner:
BABB, BRIAN, CA

(74) Agent: BENNETT JONES LLP

(54) Titre : APPAREIL MANIPULANT LES BOTTES CIRCULAIRES
(54) Title: ROUND BALE HANDLING APPARATUS

(57) Abrége/Abstract:

A bale handling apparatus iIs mounted to a trailer and includes a frame, upper and lower bale cradles, cradle actuating hydraulic
cylinders and upper and lower bale retaining means. Each bale cradle may be pivoted to eject bales. Each upper bale cradle is
disposed directly above a lower bale cradle.

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02298220 2000-02-07

ABSTRACT

A bale handling apparatus is mounted to a trailer and includes a frame, upper and lower bale
cradles, cradle actuating hydraulic cylinders and upper and lower bale retaining means. Each

>  bale cradle may be pivoted to eject bales. Each upper bale cradle is disposed directly above a

lower bale cradle.
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CA PATENT
File No. 45235.1

ROUND BALE HANDLING APPARATUS

FIELD OF THE INVENTION

The present invention relates to a bale handling apparatus. In particular, the bale

handling apparatus is adapted to receive, carry and unload large round bales of hay.

BACKGROUND OF THE INVENTION

In the agricultural industry, there 1s need for means of transporting hay bales from site to
site. A popular bale configuration is the large round bale which is cylindrical. A typical round
bale may be 5 teet in length, 6 feet in diameter and weigh in excess of 1200 pounds. Such bales
are typically transported on flat bed trailers in two rows of bales, side by side. Often, it is
attempted to transport additional bales by placing a third or fourth row of bales on top of the
bottom two rows and securing the bales by straps over top of the stacked bales. Often the straps
become loose or break, resulting in the bales being lost, possibly with disastrous consequences

for any following or oncoming vehicle.

There have been many attempts 1n the prior art to create a bale handling apparatus which
may carry multiple bales. Some apparatuses allow for the stacking of bales. For example, U.S.
Patent No. 5,320,477 (Druse Sr.) discloses a bale carrier which provides means for carrying a
third row of bales on top of and between the lower two rows. A push-off arm is mounted to a
vertical hydraulic cylinder to unload the third row. However, neither the bottom two rows nor
the third row of bales is secured. As well, the third row of bales rests in the valley between the
two bottom rows, where the weight of the third row of bales tends to push the bottom two rows

apart or outward, which may create unstable conditions during transport.
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It would be advantageous to have an apparatus which could transport multiple rows of
bales without the need for straps or the fear of the bales breaking loose. Therefore, there is a
need in the art for an apparatus which permits the carriage of four rows of round bales in a secure

manner and which provides for convenient loading and unloading of such bales.

SUMMARY OF THE INVENTION

The invention comprises a bale handling apparatus which is adapted to receive, carry and

unload large round hay bales. In one embodiment, the apparatus comprises:

(a) a wheeled vehicle or trailer having an elongate structural frame which includes an

upright support frame;

(b) a pair of elongate side-by-side lower bale cradles, each of which is pivotably
mounted to the vehicle, trailer or frame and moveable between a first bale

retaining position and a second bale ejection position;

(¢) a pair of elongate side-by-side upper bale cradles, each of which is pivotably
mounted to the upright support frame and moveable between a first bale retaining

position and a second bale ejection position;

(d) actuation means for moving the lower bale cradle between its first and second

positions; and

(e) actuation means for moving the upper bale cradle between its first and second

positions.

Each upper bale cradle may be positioned above a lower bale cradle such that when a bale is

positioned within the lower bale cradle, the upper bale cradle may be pivotally moved to a third
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position where the upper bale cradle rests on or clamps down onto the bale positioned within the
lower bale cradle. Each upper bale cradle may comprise means for physically retaining a bale
positioned in a lower bale cradle. The retention means may comprise a longitudinal bar which is

attached to the underside of the upper bale cradle.

In one embodiment, the apparatus may further comprise means for retaining a bale
positioned in the upper cradles. The upper bale retention means may comprise a plurality of
prongs attached to the upright support frame which engage bales positioned in an upper bale
cradle. The prongs may be mounted mounted to a pair of pivoting assemblies each comprising
an elongate bar rotatably mounted to the upright support frame such that the assembly is
pivotable between a first open position and a second bale retaining position; and actuating means

for moving the elongate bars to and between their first and second positions.

In one embodiment, each lower bale cradle may comprise a longitudinal central support
beam which 1s pivotally attached to the frame, an inner edge beam and an outer edge beam, a
plurality of inner cross-members which attach the inner edge beam to the central support beam
and a plurality of outer cross-members which attach the outer edge beam to the central support

beam, wherein the inner cross members are longer than the outer cross-members.

In one embodiment, the upper cradle actuation means comprises a hydraulic cylinder
having one end attached to the frame and one end attached to the upper cradle such that extension
of the hydraulic cylinder raises the upper cradle to its first position and retraction of the hydraulic
cylinder lowers the upper cradle to its second position. The lower cradle actuation means may
comprise a hydraulic cylinder having one end secured to the frame and one end attached, directly
or indirectly, to the lower cradle such that extension and retraction of the hydraulic cylinder

causes the lower cradle to move between its first and second positions.

BRIEF DESCRIPTION OF THE DRAWINGS




10

15

20

25

CA 02298220 2000-02-07

The invention will now be described by way of an exemplary embodiment with reference

to the accompanying simplified, diagrammatic, not-to-scale drawings. In the drawings:

Figure 1 is a side view of the apparatus as part of a flat bed trailer.

Figure 2 is an end view of the embodiment of Figure 1 showing four rows of bales

loaded 1n the apparatus.

Figure 3 is an end view showing the left hand upper and lower bale cradles in

their unloading position.

Figure 4 1s an end view showing an alternative upper bale retaining means.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides for a round bale handling apparatus. The apparatus (10)
according to the Figures comprises a frame (12) which is securely mounted to a flat bed trailer
(T). The type of vehicle to which the apparatus is mounted is not essential to the invention. For
example, the apparatus may be mounted to a low-boy trailer, a high-boy trailer or a flat bed
truck. Any vehicle with a deck to which the frame may be mounted may be suitable. The frame
may be separate from but attached to the vehicle. Alternatively, the vehicle itself may form part
of the frame. The size of the vehicle and frame is also not an element of the invention, although
it may be noted that the invention may be particularly adapted for use with larger tractor-trailer

configurations.

The frame (12) may include a central backbone pipe (14) which extends the length of the
frame (12) and is bolted securely to the trailer. A longitudinal subframe (16) includes a plurality
of upright supports (18) which are attached to the backbone (14) at regular intervals and extend
upwards. Each upright support (18) is attached to an upper longitudinal beam (20) which is
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vertically aligned with the backbone (14). The longitudinal subframe (16) is intended to
vertically support the weight of the apparatus (10). The longitudinal subframe (16) 1s supported
in an upright position by upright box subframes (22, 24) located at each end of the frame (12).
Each box subframe (22, 24) comprises a central upright support (26), a pair of outlying upright
supports (28) and upper (30) and lower (32) transverse beams as 1s shown in Figures 2 and 3.
The frame (12) may be constructed from round or square steel tubing and assembled using

conventional fasteners or by welding.

The primary purpose of the frame (12) is to structurally support the bale cradles and the
bale cradle activating means which are described below. Additional support struts or reinforcing
members may be strategically placed where necessary. The specific configuration and
construction of the frame (12) is not essential to the invention so long as the structural support

required is provided.

In the embodiment illustrated in Figure 1, two sets of upper bale cradles (40) and lower
bale cradles (50) are provided and mounted to the frame (12) or trailer (T). A single set of bale

cradles consists of a left side lower cradle (50L) a right side lower cradle (S0R), a left side upper

cradle(40L) and a right side upper cradle (40R).

In the embodiment illustrated, each upper cradle (40) comprises a rectangular frame
comprising an inner beam (41), an outer beam (42) and two end beams (43, 44) and a plurality of
arcuate cross-members (45) which are parallel to the end beams. A longitudinal support beam
(46) 1s attached to the underside of each cross-member (45) between the inner (41) and outer
(42) beams to provide additional structural support. As 1s apparent, the cross-members (45)
form a concave shape to receive a round bale (B) as 1s depicted 1n the Figures. The inner beam
(41) 1s pivotally mounted to the frame (12), such that the upper cradle (40) may pivot about a
longitudinal horizontal axis as is shown in Figures 2 and 3. The pivoting motion of the upper
cradle (40) 1s controlled by actuation means. In the embodiment shown, the actuation means

comprises hydraulic cylinders (47) having one end secured to the frame and another end attached
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to the longitudinal support beam (46). As is illustrated in Figure 3, when the hydraulic cylinders
(47) are retracted, the upper cradle (40) pivots downward to its bale unloading position.
Conversely, when the hydraulic cylinder (47) 1s extended, the upper cradle (40) pivots upwards

to 1ts bale retaining position.

In the embodiment illustrated, each lower cradle (50) comprises a central longitudinal
support beam (51) together with a pair of spaced inner (52) and outer edge (53) beams. A
plurality of interconnecting cross-members (54, 55) support the edge beams (53) relative to the
central support beam (51). The cross-members (54, 55) are arranged at a shallow angle for
receiving a bale (B) as 1s shown 1n the Figures. The inner cross-members (54) are longer than the
outer cross-members (55) such that when the lower cradle (50) 1s 1n 1ts bale retaining position,
the outer cross-members (55) are more upright than the inner cross-members (54). As a result,
the bale (B) rests primarily on the inner cross-members (54) when the lower cradle 1s in its bale

retaining position. The weight of the bale (B) tends to keep the lower cradle (50) in this position.

In the embodiment shown, the central support beam (51) of each lower cradle is pivotally
mounted directly to the deck of the trailer (T), such that the lower cradle (50) is supported by the
trailer (T) itself and may pivot about a longitudinal horizontal axis. Thus, the inner beam (52) of
each lower cradle (50) may be flipped upwards, as 1s shown in Figure 3, to unload bales which
are positioned in the lower cradle (50). The actuating means for pivoting each lower cradle is, in
the illustrated embodiment, a hydraulic cylinder (56) which 1s rigidly attached to the frame (12)
underneath the upper longitudinal beam (20). One end of the hydraulic cylinder (56) is attached
to a cable (57) which passes over a pulley (58) and 1s connected at its other end to the inner beam
(52). Retraction of the hydraulic cylinder (56) lifts the inner beam (52) which causes the lower
cradle (50) to pivot about its central support beam (51).

Alternatively, the hydraulic cylinder which actuates the lower cradles may be disposed

vertically such that one end is attached to the upper longitudinal beam (20) while the other end is
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attached by a cable or a rod to a transverse pipe (not shown) which may lift the inner beams of

opposing lower cradles when the hydraulic cylinder is retracted.

As is apparent to one skilled in the art, the hydraulic cylinders may be configured in
5 alternative positions than those described above or illustrated to actuate movement of the bale
cradles. Furthermore, in place of hydraulic cylinders, one skilled in the art may use motors with
cable and winch assemblies or with drive gears, or other well-known actuating means, to actuate

movement of the upper or lower bale cradles.

10 Hydraulic fluid pressure and return lines are not shown. The connection of the hydraulic
system 1s well within the knowledge of one skilled in the art. The hydraulic controls (70) may be

conveniently mounted on the forward box subframe (24).

The bales (B) positioned in the lower cradles (50) are retained within the cradle by the
15  concave shape of the lower cradle (50) and also by the underside of the upper cradles (40). As is
apparent from the position of the upper cradle relative to a bale loaded in the lower cradle (50),
the upper cradles (40) may be lowered so as to rest on or apply force to a bale positioned in the
lower cradle. Optionally, a retaining member in the form of a bar (43) which runs longitudinally
along the underside of the upper cradle (40) may be provided to physically restrain a bale in the
20  lower cradle (50). Alternatively, the retaining member may comprise a number of small spikes
(not shown) mounted on the underside of an upper cradle which engage a lower bale when the

upper cradle 1s lowered slightly.

The bales (B) positioned in the upper cradles (40) are retained within the cradle by the
25  concave shape of the cradle and the weight of the bale. If additional security is desired, one
embodiment of the invention provides an upper bale retaining mechanism (60). In the
embodiment illustrated in Figures 2 and 3, the mechanism comprises a pair of elongate spike
bearing assemblies (62) which are pivotally attached to the top of the upright longitudinal
support subframe (16). Each assembly includes a longitudinal bar (63), a plurality of spike
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holders (64) which extend transversely from the longitudinal bar wherein each spike holder (64)
bears a spike (65) which extends downwardly. Each spike (65) and spike holder (64)
combination may of course be of unitary construction. When engaged, the assemblies (62) are
pivoted downward such that the spikes (65) engage the bales (B) in the upper cradles (46), as 1s
shown in Figure 2. To unload the upper bales, the assemblies (62) are pivoted upwards to release
the spikes (65), as is shown in Figure 3. The assemblies (62) may be pivoted by a hydraulic
cylinder (66) which 1s disposed between adjacent assemblies (62) and which has one end
attached to one longitudinal bar (63) while the other end 1s attached to the opposing longitudinal

bar (63).

Alternatively, immovable spikes (68) which are affixed to the longitudinal subframe (16)
may be provided to assist in retaining upper bales. These spikes (68) may be positioned to

engage a bale as the bale 1s loaded 1nto an upper cradle, as 1s shown 1n Figure 4.

To load the apparatus, all of the upper and lower bale cradles may be moved to their bale
retaining positions and the upper bale retaining mechanism (60) opened. There should be
sufficient clearance between an upper bale cradle (40) and a lower bale cradle (50) so that a bale
(B) may be received in the lower bale cradle. The clearance however should not be so large as to
require much mount for the upper bale cradle to clamp down on the bale in the lower bale cradle.

Bales may then be loaded into the lower bale cradles. Then, the upper cradles may be lowered
slightly to clamp down on the bales in the lower cradles. Bales may then be loaded into the
upper cradles and the upper bale retaining mechanism (60) closed. To unload the apparatus, the
upper bale retaining mechanism is opened and the upper cradles raised clear of the lower bales.
The lower cradles may then be pivoted to eject the bales as 1s shown in Figure 3. Once the lower

bales are ejected, the upper cradles may be lowered to eject the upper bales as is shown in Figure

3.
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As will be apparent to those skilled in the art, various modifications, adaptations and

variations of the foregoing specific disclosure can be made without departing from the scope of

the invention claimed herein.
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WHAT IS CLAIMED IS:

1.

2.

A bale handling apparatus comprising:

(a)

(b)

(c)

(d)

(€)

a wheeled vehicle having an elongate structural frame which includes an upright

support frame;

a pair of elongate side-by-side lower bale cradles, each of which is adapted to
carry at least one bale, and each of which 1s pivotably mounted to the structural
frame and moveable between a first bale retaining position and a second bale

ejection position;

a pair of elongate side-by-side upper bale cradles, each of which i1s adapted to
carry at least one bale, and each of which 1s pivotably mounted to the upright
support frame and moveable between a first bale retaining position and a second

bale ejection position;

actuation means for moving each lower bale cradle between its first and second

positions; and

actuation means for moving each upper bale cradle between its first and second

positions.

The apparatus of claim 1 wherein each upper bale cradle is positioned above a lower bale

cradle such that when a bale 1s positioned within the lower bale cradle, the upper bale cradle may

be pivotally moved to a third position where the upper bale cradle rests on or clamps down onto

the bale positioned within the lower bale cradle.

3.

The apparatus of claim 2 wherein each upper bale cradle comprises means for physically

retaining a bale positioned in a lower bale cradle.
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4, The apparatus of claim 3 wherein said retention means comprises a longitudinal bar

which is attached to the underside of the upper bale cradle.

5. The apparatus of claim 1 further comprising means for retaining a bale positioned in the

upper cradles.

6. The apparatus of claim 5 wherein the upper bale retention means comprises a plurality of

prongs attached to the upright support frame which engage bales positioned in an upper bale

cradle.

7. The apparatus of claim 6 wherein the prongs are mounted to a pair of pivoting assemblies
each comprising an elongate bar rotatably mounted to the upright support frame such that each
assembly 1s pivotable between a first open position and a second bale retaining position; and

actuating means for moving each of the assemblies into and between their first and second

positions.

8. The apparatus of claim 1 wherein each lower bale cradle comprises a longitudinal central
support beam which 1s pivotally attached to the structural frame, an inner edge beam and an
outer edge beam, a plurality of inner cross-members which attach the inner edge beam to the
central support beam and a plurality of outer cross-members which attach the outer edge beam to

the central support beam, wherein the inner cross-members are longer than the outer cross-

members.

9. The apparatus of claim 1 wherein the upper cradle actuation means comprises a hydraulic
cylinder having one end attached to the structural frame and one end attached to each upper

cradle such that extension of the hydraulic cylinder raises each upper cradle to its first position

and retraction of the hydraulic cylinder lowers each upper cradle to its second position.

10.  The apparatus of claim 1 wherein the lower cradle actuation means comprises a hydraulic

cylinder having one end secured to the frame and one end operatively connected to each lower

11
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5>  cradle such that extension and retraction of the hydraulic cylinder causes each lower cradle to

move between its first and second positions.
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FIG. 1
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