I*I Innovation, Sciences et Innovation, Science and CA 2877632 C 2019/09/24

Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 877 632
(12 BREVET CANADIEN
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 2013/06/27 (51) Cl.Int./Int.Cl. A07D &7/72(2006.01),
S e . A01D 90/08 (2006.01), A0T1D 90/72 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2014/01/03 B60P 1/36 (2006.01), B60P 1/38 (2006.01)
(45) Date de délivrance/lssue Date: 2019/09/24 _
(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 2014/12/22 DUX DARIN, US;
(86) N° demande PCT/PCT Application No.: NL 2013/050461 THOMPSON, KENT, US

(87) N° publication PCT/PCT Publication No.: 2014/003559 | (73) Proprietaire/Owner:
o VERMEER MANUFACTURING COMPANY, US
(30) Priorité/Priority: 2012/06/28 (US61/665,752)

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : APPAREIL DE COURROIE DE TRANSPORTEUR COMPORTANT DES BRAS AVANT D'ENGAGEMENT
DESTINE A RASSEMBLER LES BALLES
(54) Title: CONVEYER BELT APPARATUS WITH ENGAGING FRONT ARMS FOR GATHERING BALES

15

(57) Abréegée/Abstract:
Apparatus and methods which use a conveyored loading assembly for gathering bales and, in particular, round bales such as a
hay or corn stover bales.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

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



WO 2014/003559 A3 | {0 RW D 00000 Y00 0 008001

(43) International Publication Date

CA 02877632 2014-12-22

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

3 January 2014 (03.01.2014)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2014/003559 A3

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

(534) Title: APPARATUS AND METHODS FOR GATHERING BALES

International Patent Classification:

A0ID 87/12 (2006.01) B60P 1/36 (2006.01)
A01ID 90/08 (2006.01) B60P 1/38 (2006.01)
A01D 90/12 (2006.01)

International Application Number:
PCT/NL2013/050461

International Filing Date:

27 June 2013 (27.06.2013) g4y

Filing Language: English
Publication Language: English
Priority Data:

61/665,752 28 June 2012 (28.06.2012) US

Applicant: FORAGE INNOVATIONS B.V. [NL/NL];
Weverskade 110, NL-3147 PA Maassluis (NL).

Inventors: DUX, Darin; 116 Timber Ridge Dr., Pella,
[owa 50219 (US). THOMPSON, Kent; 1902 Dubuque
St., Otley, Iowa 50214 (US).

Agent: JENNEN, P.L.H.; Weverskade 110, NL-3147 PA
Maassluis (NL).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

FIG. 1

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time [imit for amending the

claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(88) Date of publication of the international search report:

19 June 2014

(57) Abstract: Apparatus and methods which use a conveyored loading assembly for gathering bales and, i particular, round bales
such as a hay or corn stover bales.



81784758

-l

CONVEY:

Ll

R

| —

BELT APPARATUS WITH ENGAGING
FRONT ARMS [FOR GATHERING BALES
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CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to

U.S5. Provisional Application No. 61/665,752, filed June 28,
2012.

FIELD OF THE DISCLOSURI

L]

[0002] The field of this disclosure relates to

apparatus and methods for gathering bales and, in particular,

round bales such as hay or corn stover bales.

BACKGROUND

[0003] Crop forages such as hay (e.g., alfalfa and/or

grass hay) are periodically cut in the field, dried and

compacted 1nto bales for transport and storage of the forage

material. Recent evolutions in row crop production and in

technology for processing these materials have led to changes

1n the scale and economics of harvest and to increasing

potential for harvest of crop residues like corn stover. Corn

stover is also baled in the field and used as livestock feed,

pbedding or production of biofuels. In addition, harvest

technology for cotton has been developed, that includes the

step of baling the cotton in the field. Due to these relatively

CA 2877632 2019-05-07
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recent changes, the scaleatwhich this type of harvest

process 1s conducted 1n some 1nstances 1s different than
the traditional process. Thedensityvof thebales, 1n
terms of the number of balesper acre, 1shigher 1n some
instances, the laboravailabilityis less 1n some
instances and thecriticalityvof timing i1s higher 1n some

instances.

[0004] Materlalsmaybebaled into
relatively large round (round 1ncross—-section) bales
whichmaybe tiedby twline, nettingorplasticwrap
depending on the type ofmaterial, the type of storage
and the 1ntendeduse of thematerial. Thebales are
tvplcally left inthe field, near the locationwhere the
balewas formed, tominimize labor and time reguilred for

the harvest process 1ncluding theballng operation.

[0005] Acontinulngneedexists foran
apparatus for gatheringand transporting roundbales 1n
the fieldafterbaling, one that allows thebales tobe
gatheredrelativelyvguicklyvandreliablyvand inawayto
minimlze demands on the operator, and that consistently
poslitlons thebales adjacent one another tominimize the
arearequlred for storage. Aneedalsoexists for

methods for gatheringbales that use such apparatus.

[0006] This sectionisintendedto introduce
the reader tovarious aspects of art thatmaybe related
to various aspectsof thedilsclosure, whichare described
and/or claimedbelow. Thisdiscussioni1s belileved tobe
helpful 1nproviding the readerwithbackground

informationto facilitateabetterunderstandingof the
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various aspects of thepresent disclosure. Accordingly,

1t shouldbe understood that these statements are tobe

read 1n this light, andnot as admissions of prior art.

SUMMARY

[0007] Oneaspectof thepresent disclosure

1s directed toanapparatus for gathering roundbales

restingonasurface. The apparatus includesabed for
holdingapluralityvofbalesandaloadingassembly for
liftingabaleandconveyinglt to thebed. The bedhas
afirstend, secondendanda lengthwiseaxis that

extends through the first and second ends of the bed.

The loading assemblyincludes a first armand secondarm.
The first armincludes a first conveyor belt havinga
firstbale-engaging facewitha lengthwise axis, wherein
(1) the lengthwiseaxis of the firstbale-engaging face
1s substantially parallel tothe lengthwise axis of the
bedor (2) the lengthwiliseaxis of the firstbale-engagling
face and the lengthwilise axis of thebed formanangle B,
1 being less than about 30 °. The secondarmincludes a
second convevyor belt havingasecondbale-engaging face
with alengthwliseaxls, whereiln (1) the lengthwlise axis

of the secondbale-engaging face 1s substantially

parallel to the lengthwise axis of thebedor (2) the

lengthwise axis of the secondbale-engaging face and the

lengthwlse axlis of thebed formanangle B>, P:beingless

than about 30°.

[0008] Anocther aspectof thepresent

disclosure 1s directed toamethod for gathering round
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pales resting on a surface by use of an apparatus. The

apparatus includes a bed for holding a plurality of bales and a

loading assembly for lifting a bale and conveylng it to the

ped. The bed has a first end, second end and a lengthwise axis

that extends through the first and second ends of the bed. The

loading assembly has a first arm including a first conveyor
belt having a first bale-engaging face with a lengthwise axis
and a second arm including a second conveyor belt having a
second bale-engaging face with a lengthwise axis . The first

bale-engaging face is contacted with a bale. The lengthwise

axls of the first bale-engaging face (1) is substantially

parallel to the lengthwise axis of the bed when the first bale-

engaging face contacts the bale or (2) forms an angle B; with

the lengthwise axis of the bed when the first bale-engaging

face contacts the bale , B; being less than about 30° . The

second bale-engaging face is contacted with a bale . The

lengthwise axis of the second bale-engaging face (1) is

substantially parallel to the lengthwise axis of the bed when

the second bale-engaging face contacts the bale or (2) forms an

angle [, with the lengthwise axis of the bed when the second

pale-engaging face contacts the bale , B2 being less than about

30° . The first conveyor pbelt and second conveyor belt move to

convey the bale toward the bed.

F

[0008a] According to one aspect of the present

invention, there is provided an apparatus for gathering round

bales resting on a surface, the apparatus comprising: a bed for

holding a plurality of bales, the bed having a first end,

second end and a lengthwise axis that extends through the first

and second ends of the bed; and a loading assembly for lifting

a bale and conveying it to the bed, the loading assembly

CA 2877632 2019-05-07
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comprising: a first arm comprising a first conveyor belt having
a first bale-engaging face with a lengthwise axis, wherein (1)
the lengthwise axis of the first bale~-engaging face 1is

substantially parallel to the lengthwise axis of the bed or (2)

the lengthwise axis of the first bale-engaging face and the
lengthwise axis of the bed form an angle b1, B1 being less than

about 307; and wherein the first bale-engaging face has a

vertical axis, the vertical axis of the first bale-engaging

face forming an angle 6; with the surface on which the bales
rest, ©; being between about 10° and about 80°:; and a second

arm comprising a second conveyor belt having a second bale-

engaging face with a lengthwise axis, wherein (1) the

lengthwise axis of the second bale-engaging face is

substantially parallel to the lengthwise axis of the bed or (2)

the lengthwise axis of the second bale-engaging face and the

lengthwise axis of the bed form an angle B>, P2 being less than

about 307; and wherein the second bale-~engaging face has a

P

vertlical axis, the vertical axis of the second bale-engaging

face forming an angle 6; with the surface on which the bales

rest, O, being between about 10° and about 80°.

[0008b] According to another aspect of the present

invention, there is provided a method for gathering round bales

P

resting on a surface by use of an apparatus, the apparatus

P

comprising a bed for holding a plurality of bales and a loading

assembly for lifting a bale and conveying it to the bed, the

ped having a first end, second end and a lengthwise axis that

extends through the first and second ends of the bed, the
loading assembly having a first arm comprising a first conveyor
belt having a first bale-engaging face with a lengthwise axis

and a second arm comprising a second conveyor belt having a

4a

CA 2877632 2019-05-07
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second bale- engaging face with a lengthwise axls, the method

comprising: contacting the first bale-engaging face with a
pale, the lengthwise axis of the first bale-engaging face (1)
being substantially parallel to the lengthwise axis of the bed

when the first bale-engaging face contacts the bale or (2)

forming an angle B; with the lengthwise axis of the bed when

the first bale-engaging face contacts the bale, B; being less

than about 30°; wherein the first bale-engaging face has a

vertical axis, the vertical axis of the first bale-engaging

face forming an angle 0; with the surface on which the bales

rest, O, being between about 10° and about 80° when the first

pale-engaging face contacts the bale: contacting the second

p—

bale-engaging face with a bale, the lengthwise axis of the

second bale-engaging face (1) being substantially parallel to
the lengthwise axis of the bed when the second bale-engaging

face contacts the bale or (2) forming an angle R, with the

lengthwise axis of the bed when the second bale-engaging face

contacts the bale, B; being less than about 30°; wherein the

second bale-engaging face has a vertical axls, the vertical

axls of the second pale-engaging face forming an angle 6, with

the surface on which the bales rest, 0, being between about 10°
and about 80° when the second bale-engaging face contacts the
bale; and moving the first conveyor belt and second conveyor

belt to convey the bale toward the bed.

[0008] Various refinements exist of the features

noted 1n relation to the above-mentioned aspects of the present
disclosure. Further features may also be incorporated in the
above-mentioned aspects of the present disclosure as well.

These refinements and

4b

CA 2877632 2019-05-07
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additional featuresmayvexist individuallyor 1nany

comblnation. For instance, various features discussed
belowilinrelationtoanvof thei1llustratedembodiments
of thepresentdisclosuremaybe 1ncorporated intoanyof
the above-described aspects of the present disclosure,

alone or 1nany combination.

BRI

L]

FDESCRIPTIONOEF THE DRAWINGS

[0010] Filgurel 1saperspectiveviewof an

apparatus for gatheringbales;

[0011] Figure?2 isaperspectiveviewof a

portionof the apparatus showingahydrauliccylinder for

ti1lting the chassis of the apparatus;

[0012] Figure3ilsafrontviewofaportion

of the apparatus;

[0013] Figured l1satopviewof the

apparatus;

[0014] Figurebisatopviewof the

apparatus showlngalternativepositions for the arms;

[0015] Figureolsatopviewof the
apparatus showinganalternative configuration of the

Ar'lllS

[0016] Figure/ 1s aperspectiveviewof the

apparatus prior to locadingaroundbale;
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[0017] Figure8 l1saperspectiveviewof the

apparatus after theroundbale has been locadedonto the

bed;

[0018] Figure 9 i1s aperspectiveviewof the

apparatus afterbeing loadedwithbales;

[0019] FigurelO i1s aperspectiveviewof

the apparatus duringunloading of bales;

[0020] Figurell i1sasideviewof one side

of the loadingdevice of the apparatus;

[0021] FigurelZ i1sacross—-sectlonal view

through the loadilngdevice as showninFigure l1ll;

[0022] Figurel3 1sacross—sectlonal view

through the loadingdevice as showninFigure l1ll;

[0023] Filgureld 1sacross—sectlional view

through the loading device as showninFigurell; and

[0024] Figurelb 1sasildeviewof the

apparatus andapullingvehicle as the loadingassembly

liftsabale;

[0025] Figurelé i1s afrontviewof the
apparatus andapullingvehicle as the loading assembly

liftsabale; and

[0026] Filigurel7 isatopviewof the

apparatus as the loadingassemblyliftsabale.

[0027] Corresponding reference characters

indicate corresponding parts throughout the drawings.
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4

DETATILED DESCRIPTION

[0028] Anembodiment of an apparatus for

gathering roundbales 1s generallyreferredtoas b in
Figurel. The apparatus b includesabed 25 for holding
one ormorebales anda loading assembly 15 for liftinga
bale of the ground and conveying i1t to the bed. The
apparatus 5 1ncludes a tongue 1 forpulling the apparatus

by use forexample, atractororotherpullingvehicle.

In some embodlments (not shown) the apparatus 5 1ncludes
1ts own propulsionmechanismrather thanbeingpulledby

apullingvehicle.

[0029] The apparatus 5 1ncludes wheels 3.
The wheels 3 oneachslde of the apparatus b are attached
toatandemaxle 19bvuse of hubandspindle assemblies
(not shown) . The tandemaxles 19 are connectedbya
framewhich ispivotallyconnectedto thebed chassls 6.
This arrangement allows thebed 25 tobetiltedbetween
varlous poslitions. Thebedmayvbetiltedtoa forward
position for loading thebales (Fig. 7) orunloading to
the front, toamiddlepositionusedafter bales have
been loaded for transportation of the loadedbales (Fig.
9) or toarearwardtiltedpositionforunloadling andre-
loadingof balestotherear (Fig. 10). The apparatus b
may be tiltedhyvdraulically throughmanual or automatic
controlbyuseof ahydrauliccylinder 17 (F1g. Z2) or by

any othermethodavailable tothoseof skill intheart.

Tracks (not shown) maybeusedas analternative to the

wheels 3.
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[0030] The loadingassembly 15 1ncludes two

arms 4, 24 that arethe firstportionof the apparatus b

to contact thebale duringloading. Eacharmid, 24
includes anendless conveyorbelt 16, 18. Referring now
to Filgures 8-11 1inwhichonearmé4 i1s shownindetail,

the endless conveyorbelt lomoves alongapathbetweena
front 1dlerroller 1621 (Fig. 12) that rotates freelyand
adrivenrearroller 162 (Fig. 14) connectedtoarotary
power device suchas ahydraulicmotor describedbelow.
The arm4 includes supportrollers 165 (Fig. 13)
posltionedbetween the front 1dlerroller and the drive

roller.

[0031] Eachbeltle, 18 includes upper

portions lou, 18u (Fi1g. 1) that arecapableof carrving
theweight of abale. Theeffective lengthof these

conveyors 1s approximately the lengthof this upper

surface, or thedistancebetween the front idlerroller

1621 (Fi1ig. 12) andthereardriveroller 162 (Fig. 14).

The movement of thebelt, around the front 1dlerroller

1621 andbackwardalong the upper portionof thebelt
path, hasbeen found tobe effectivetolift abaleoff
the ground and for simultaneously causing thebale to
move toward thebed 25. This liftingandtransporting
actionoccurs after the two convevorbelts contact the

bale Bl (Fig. 7).

[0032] Theportionof thebeltl6, 18 (Fig.

3) that 1nitiallycontacts thebalemaybe referred to

hereinas the “bale-engaging face” 20, 22. Eachbale

engagling face 20, 22 of thearms 4, 24 of the apparatus b

includesagenerallyplanar surfacewithaneffective



CA 02877632 2014-12-22

WO 2014/003559 PCT/NL2013/050461

lengtheqgual to the distancebetween the front 1dler

roller and reardriveroller, andawldthequal to the
wlidth of the convevorbelt. Theaxisof rotationof the
ldlerroller anddriverocller andany lntermediate
supportrollersaregenerallyparallel. The axes of
rotatlionof theserollersdetermines the vertical axes of

thebale-engaging faces 20, 22. Thevertical axisy 10f

the bale—-engagling face 20 forms anangle 01 with the

surfaceonwhichthebalerests, theground (1.e., 1snot

parallel orperpendicular to the groundsurface). The

vertical axisY ,of thebale-engaging face (not shown) of
the secondarmsimilarly forms anangle 0, with the
surfaceonwhilichthebalerests. Inthisregard, 1t

shouldbe noted that the surface onwhichthebalerests

may be curved. Insuchembodiments, O shouldbe

determinedwith referencetoaflat horizontal surface.

[0033] Angles 0O, and O,maybe selectedsuch
that thebale-engaging faces 20, 22 match the contour of
thebalesbelingloaded. Forexample, 1fi1t 1sdesiredto
contact thebaleat 1ts4:30and 7:30positions, the
verticalaxisY ;andY ,may formanangleof about 45°
wlth the ground-surface. If i1t 1sdesiredto contact the
baleat 1ts5:00and7:00positions, thevertical axisY 1
andyY ,may formanangleof about 30° with the ground-
surface. It shouldbenotedthat, foraset spacing
between arms, the angularpositionof thebale at which
the bale—-engagling faces 20, 22 contact thebalemayvary
wlthvarvingbale diameters. In some embodiments of the

present disclosure, the spacing betweenarms 1s
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adjustable toaccount for changesinbale and/orbaler

slzes.

[0034] Inwvariousembodiments, both 0, and O
may be betweenabout 10° and about 80° or fromabout 20°
to about 70°, fromabout 30° to about 60°, fromabout 40°
to about 50° or at about 45°.

[0035] Referringnowto Figure d, thebed 25
hasafirstend?27 anda secondend 32 andhas a
lengthwlse axis Athat extends through the first and
secondends of thebed. Insome embodiments and as shown
in Figure 4, the lengthwiseaxis X 1of thefirstbale-

engaging face 20 and the lengthwlse axisX , of the second

bale-engaging face 22 are substantially parallel to the
lengthwilise axis Aof thebed?25.

[0036] AsshownilinFilgureb, rather than

beingparallel, the lengthwlise axes X 1, X ,0f thebale-
engaging faces 20, 22 may formangles Bi, P> with the
lengthwlse axis Aof thebed 25. Insome embodiments,

both B, and [}, are less than about 30° or less than about
20°, less thanabout 10° or less thanabout b® (e.qg.,

from0°® toabout 30° or fromabout 5° to about 30°).

[0037] Insomeembodiments andasshownin
Figure 6, the first and second conveyorbelts 16, 18may
1nclude several angularportions. The leadlingangular
portions of thebelts 16, 18 formthebale-engaging faces

20, 22. Thebale-engaging faces have lengthwise axis X 1,
X, which formangles Bi, Prwiththe lengthwiseaxisA,

with P and [, beingless thanabout30” or less than

about 20°, less thanabout 10°® or less than about 5°

10
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(e.g., from0® to about 30° or fromabout 5° to about
307) . AsshowninFigure 6, thebale-engaging faces 20,
22 may transition to second portions 31, 33 of the
conveyor belts that have lengthwilise axes that are

parallel the lengthwiseaxis Aof thebed 25.

[0038] ReferringagaintoFigurel, thebed
25 1ncludes a number of bed convevors 35, each 1ncluding
of anendlessbelt routedarounda front or rear 1dler
rollerandarear or frontpoweredroller that may be
rotated to cause thebelt tomovewhichresults 1inmoving

bales away fromthe loadlingassembly and toward the end

21 of thebed. Each convevyor 35may have a length, the
distancebetweenthe idlerroller and thedriveroller
that 1s about the lengthof onebale. Typical bale

lengths for forageproducts are between about forty and

sixty inches, but the apparatus shouldnot be limitedby

bale size; thebed couldbe constructed to functionwith
bales that are inexcessof sixtyinches in length (e.g.,

cottonbaleswhichare inthe rangeof 100 1nches 1n

length) .

[0039] Alternatively, thebed2bmayhave
one bed conveyor (not shown) oneach side that extends
fromthe firstend 32 to the secondend 27 rather thana
series of bedconveyorsoneachside. Insome
embodiments, thebed 25 hasasingle conveyorbelt (not
shown) that formsa floorof the beduponwhich the bales

rest formovingbales towardthe secondend 27.

[0040] Theconveyorbeltslo, 18 of the

firstandsecondarms 4, 24 of the loading assemblymay

11
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be driven by hydraulics, byapower-take-off systemor by

anelectricaldrive. Similarly, thebedconveyor belts

3bmavbedrivenbyvhydraulics, apower-take-off system

or anelectricdrive. Thepositionof the loading
assembly 15 andbed 25 relative tothepull vehicle
(1.e., whether the apparatus ispulleddirectlybehind
thepull vehicleor at anoffset position such as when
bales arebeinggathered fromthe field) maybe adjusted
bymanipulating the angle between the tongue 1 and the

chassis 6 (Fig.7) byuseof hydraulics or by anyother
method suitable tothoseof skill 1ntheart.

[004]1] Thebedconvevyors 35 couldbe
constructed from the same basic components used 1n the
loading assembly convevors, withanendless conveyor
belt, anidlerroller, adriveroller andsupports. The
embodiments 11lustratedherein showanalternative
construction for the bed conveyors 35, each 1ncludingan
endless conveyorbeltofaslightlydifferent
constructionthanthebeltsl1é¢and 18, routedarounda
drivepulley 6Z andanildlerpulley621. In some cases
thedrivepulley 62 1spositionedat the front, and in

some cases at the rear.

[0042] The surfacecharacteristics of the
conveyors 16, 18mayaffect the frictional engagement
between the conveyorbelt andthebale. The convevor
belts 16, 18may includeasurface thatwill adeguately
engage the bale to enhance the capability for the loading
assembly toreliablylift thebaleswhilealsominimlzing

potential for damage to thebale andanybale wrapplng.

12
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[0043] It shouldbenotedthat anysuiltable

type of conveyerbelts or conveyor systems may be
included 1in the apparatus. For 1instance, a convevyor belt
composedof acarcassofnylonor fiberglass fibers
coveredbyawlde varietyvofmaterials including rubber,
PVC, thermoplasticpolymer or the equivalent may be used.
Chainconveyor systemsmay alsobe usedwithout departing
fromthe scopeof thepresent disclosure. Inthis

regard, “conveyorbelt” asusedhereinincludes any
arrangement 1nwhichabelt, chaln, trackor thelike 1s
moved around a series of pullevys to causemovement of the

belt, chalnor track.

[0044] Inoperation, the apparatusb is
pulledby thepull vehicle (not shown) towardabale as
showniln Figure 3. Thevehiliclemayprovide the power for
running the various conveyors andpositioning systems
(e.g., bvuseof hydraulics) or the apparatus bmay
include 1ts owndedilcatedpower system (e.qg., hydraulilc
system) . The apparatus describedhereinuses ahydraulic
system, but thisdisclosure shouldnotbe li1mited toa
hydraulic systemas theprincipleswouldapply toother

power transfer technologies suchasanelectrical system.

[0045] Generally, the apparatusb 1s
sultable forpickingupcyvlindricalbales commonly
referredtoas "round” bales. Roundbales areused for
harvestinganymaterial capable of being formed intoa
cylindrical bale suchas traditional hay crops (e.g.,
alfalfaorgrass), cornstover or other crop residues,
cotton, orwoodyproducts li1kesmall diameter trees.

The round balesmay have avarilietvof sizes typically

13
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rangilng fromforty to one hundred inches 1n diameter and
fortytoonehundred inches inlength. The apparatus b
showninFigures l-17 1sconfigured for loadinogup tob
bales. The apparatus bmaybemodilfied to carrymore or
less baleswithout departing fromthe scope of the

present disclosure.

[0046] AsshowninFigure7/7, thebaleBl
shouldbe oriented such that the ends 40 of the
cvlindrical bale areperpendicular to the apparatus b as

the apparatus b approaches thebale Bl.

[0047] Thechassis 6 andtongue 1 are caused

tobe at anangle A (Fig. 7) relative toone another such

that the loadingassembly 15 andbed 25 travel outsideof

thepathof thepull vehicle (not shown) toallow the
pull vehicle to travel totheoutsideofbales targeted

for loading.

[0048] The first and second conveyor belts
16, 18 arecausedtomovebyrotatingthedriverollers
whlle the apparatus b travels toward thebale Bl. As the
apparatus o> approaches thebale B, the conveyvorbelts 16,
18 of thearms 4, 24 contact thebale causing thebale to
be li1fted and simultaneously moved toward the bed 25.

The bale Bl maybe loaded onto the lcading assembly 15
wlthout stopping the apparatus 5 such that the apparatus

5 and the vehiclewhichpulls the apparatusmay

continuallymove forwardduringbalepick-up.

[0049] Once thebaleils loadedonthe loading
assembly 1>, belt convevors 35 (e.g., theset of

conveyors nearest the loading assembly) move to transfer

14
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the bale Bl from the loading assembly 15 to the position on the

ped i1llustrated in Figure 8. Once loaded onto the bed 25, the

bed conveyors 35 are stopped to position the first bale

adjacent the end of the loading assembly.

[0050] Once the first bale Bl is loaded, the
apparatus o> 1s directed to a second bale B2 (Fig. 9). The

loading assembly 15 lifts the second bale B2 and carries the

second bale toward the bed 25 until it contacts or nears the

first bale Bl. Upon contacting or nearing the first bale B1,

one or more sets of bed conveyors 35 are caused to rotate and
the first and second bales travel partially down the bed 25

toward the second end 27.

[0051] Bales may continue to be loaded onto the

apparatus 5 (e.g., additional bales B3, B4 and B5 as shown in

Fig. 9) until the apparatus becomes fully loaded. Once fully

F
aaand

loaded, the apparatus 5 may be adjusted to promote ease of

travel to the unloading site. As shown in Figure 9, the chassis

6 of the apparatus 5 may be leveled by use of hydraulic
cylinder 17 (Fig. 2) and the relative position between the
tongue 1 and the bed 15 may be adjusted (e.g., the tongue may
be adjusted to be more parallel to the bed).

[(0052] As shown in Figure 10 , once the apparatus 5
1s pulled to the desired unloading site for the bales , the
chassis 6 is tilted by use of the hydraulic cylinder 17
(F1g.2). The bed conveyors 35 are operated and the apparatus 5
1s caused to move forward while the bales are unloaded. In some
empbodiments, the chassis 6 is tilted as when bales are loaded
onto the bed (Fig.7) and the apparatus is caused to move

backward

15
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wlth rotationof the bed convevors 35 such that bales are

unloaded to the front.

[0053] Comparedto conventional apparatus

for gatheringbales, the apparatus b described above has

several advantages. Insomeembodiments, the components

of the apparatus that 1nitiallycontact abale aremoving

toward the rear of the device therebyminimizing damage
to thebale and anvybale-wrapplng (1.e., the apparatus

does not contalnstationarvpartswhichinitially contact

the bale). By arranging the arms such that the

lengthwise axis of thebale-engagling surfaces 20, 22 of
each loadingarmi4d, 24 areparallel to (Fi1g. 4) or form

an angleof less than 30° with the lengthwise axis of the

bed (Figs. band 6), the convevorbelts 16, 18 maybe

prevented frombeingboundby the bale as the bale
proceedsup thearms 4, 24 and toward thebed 25.

Further, by arranging thearms 4, 24 such that the
vertical axesY 1, Y ofbale-engaging faces formanangle

wlth the surfaceonwhichthebale rests, thebale-

engagling faces 20, 2Z2may complement the contour of the
bale at theportionof thebalewhichcontacts thebale-
engaglng faces 20, 22 whicheasesthe lifting the bale
and helps facilitate transferofbale fromthe ground to
the loadingassembly 15. Inaddition, byvusinga loadling
assembly 15 separate fromthebed 25, the loading
assembly conveyorbelts 16, 18may rotate 1independent of
the conveyorbelts 35 of thebed 25, therebyminimizing

the amount of rotation of the bed convevyor belts 35 which

prevents loadedbale (s) frombeing damaged.
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[0054] When i1ntroducingelementsof the
present disclosure or the embodiment (s) thereof, the
articles "a", "an", "the"and "sai1d" are 1intended tomean
that there areoneormore of theelements. The terms

L} N .

1ncluding,

¥

"comprising, containing’” and "having" are
intended tobe 1inclusive andmean that theremaybe
additlonal elements other than the listedelements. The
use of terms 1ndicatingaparticularorientation (e.g.,
"top", "bottom", "side", etc.) 1s for convenilience of

description and does not regulre anyparticular

orlientationof the i1temdescribed.

[0055] Asvarious changescouldbemade 1n
the above constructions andmethods without departing
fromthe scopeof thedisclosure, 1t 1s intended that all
matter contalned in the above description and shownin
the accompanying drawlng[s] shallbe interpretedas

1llustrativeandnotinalimiting sense.

17
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CLAIMS:

1. An apparatus for gathering round bales resting on a

surface, the apparatus comprising:

a ped for holding a plurality of bales, the bed having a
first end, second end and a lengthwise axis that extends

through the first and second ends of the bed: and

a loading assembly for lifting a bale and conveyling it to

the bed, the loading assembly comprising:

a first arm comprising a first convevor belt having a
Y

first bale-engaging face with a lengthwise axis, wherein

(1) the lengthwise axis of the first bale-engaging face is

substantially parallel to the lengthwise axis of the bed

or (2) the lengthwise axis of the first bale-engaging face

and the lengthwise axis of the bed form an angle B, 31

being less than about 30°; and wherein the first bale-

engaging face has a vertical axis, the vertical axis of

the first bale-engaging face forming an angle 61 with the

surface on which the bales rest, ©1 being between about

10° and about 80°:; and

a second arm comprising a second conveyor belt having

a second bale-engaging face with a lengthwise axls,
wherein (1) the lengthwise axis of the second bale-

engaging face is substantially parallel to the lengthwise

axls of the bed or (2) the lengthwise axis of the second

pale-engaging face and the lengthwise axis of the bed form

an angle [z, P2 being less than about 30°; and wherein the

second bale-engaging face has a vertical axis, the

vertical axis of the second pbale-engaging face forming an

13
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angle 0, with the surface on which the bales rest, 6-

belng between about 10° and about 80°.

2. The apparatus as set forth in claim 1 wherein poth 6,

and O, are between about 30° and about 60°.

3. The apparatus as set forth in claim 1 wherein both ©;

and 6, are between about 40° and about 50°.

4. The apparatus as set forth in any one of claims 1 to 3

wherein:

31 1s less than about 10°; and

B2 1s less than about 10°.

o. The apparatus as set forth in any one of claims 1 to 3

wherein:

51 1s less than about 5°; and

B> 1s less than about 5°.

6. The apparatus as set forth in any one of claims 1 to 5

comprising a bed conveyor for moving bales on the bed.

/. The apparatus as set forth in any one of claims 1 to 5

comprising a first bed conveyor and a second bed conveyor for

moving bales on the bed.

8. The apparatus as set forth in any one of claims 1 to 7
wherein the bed comprises a chassis and a hydraulic cylinder

attached to the chassis for tilting the bed.

9. The apparatus as set forth in any one of claims 1 to 7

19
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COmMpPrising:

a chassis;

a tongue attached to the chassis for attachment to 3

pulling vehicle; and

a hydraulic cylinder attached to the chassis and tongue

for moving the chassis relative to the tongue.

10. A method for gathering round bales resting on a

surface by use of an apparatus, the apparatus comprising a bed

for holding a plurality of bales and a loading assembly for
lifting a bale and conveying it to the ped, the bed having a
first end, second end and a lengthwise axis that extends

through the first and second ends of the bed, the loading

assempbly having a first arm comprising a first conveyor belt
having a first bale-engaging face with a lengthwise axis and a
second arm comprising a second conveyor belt having a second
bale- engaging face with a lengthwise axis, the method

COmprising:

contacting the first bale-engaging face with a bale, the

.

lengthwise axis of the first bale-engaging face (1) being

substantially parallel to the lengthwise axis of the bed when

the first bale-engaging face contacts the bale or (2) forming

an angle PB; with the lengthwise axis of the bed when the first

bale-engaging face contacts the bale, (1 being less than about

30°; wherein the first pale-engaging face has a vertical axls,

the vertical axis of the first bale-engaging face forming an

angle ©; with the surface on which the bales rest, ©; being

between about 10° and about 80° when the first bale-engaging

face contacts the bale:

20
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contacting the second bale-engaging face with a bale, the

lengthwise axis of the second bale-engaging face (1) being

substantially parallel to the lengthwise axis of the bed when

the second bale-engaging face contacts the bale or (2) forming

an angle (> with the lengthwise axis of the bed when the second

bale-engaging face contacts the bale, B> being less than about

30°; wherein the second bale-engaging face has a vertical axls,

the vertical axis of the second pale-engaging face forming an
angle 8, with the surface on which the bales rest, B, being

petween about 10° and about 80° when the second bale-engaging

face contacts the bale; and

moving the first conveyor belt and second conveyor belt to

convey the bale toward the bed.

11. The method as set forth in claim 10 wherein both 6,

and O, are between about 30° and about 60°.

12. The method as set forth in claim 10 wherein both 6,

and B; are between about 40° and about 50°.

P

13. The method as set forth in any one of claims 10 to 12

wherein the bed comprises a bed conveyor, the method comprising

activating the bed conveyor to Cransport the bale in the

direction of the second end of the bed.

14. The method as set forth in any one of claims 10 to 13

whereln the bed comprises a plurality of bed conveyors, the

method comprising activating the bed conveyors To transport the

bale in the direction of the second end of the bed.
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