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(57) Abréegée/Abstract:

he present Invention relates generally to wood chippers and baling machines and methods of operation therefor, and more

specifically, to an apparatus and a method for chipping tree branches and the like and baling wood chips formed from such
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(57) Abrege(suite)/Abstract(continued):
chipping activities. The apparatus includes a chipper assembly having a chipping mechanism operable to reduce the trimmed

branches to wood chips. Also provided Is a bale forming assembly operatively connected to the chipper assembly. The bale
forming assembly has a housing and a baling mechanism contained within an interior space of the housing. The housing has an
opening defined therein for receliving wood chips from the chipper assembly. The opening provides access to the interior space of
the housing. The baling mechanism Is operable to form a bale from the wood chips produced by the chipper assembly. A method
for reducing trimmed branches to wood chips and for forming a bale from the wood chips produced, Is also disclosed.
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FIG.1

(57) Abstract: The present invention relates generally to wood chippers and baling machines and methods of operation theretor,
and more specifically, to an apparatus and a method for chipping tree branches and the like and baling wood chips formed from
such chipping activities. The apparatus mcludes a chipper assembly having a chipping mechanism operable to reduce the trimmed
branches to wood chips. Also provided i1s a bale forming assembly operatively connected to the chipper assembly. The bale form-
ing assembly has a housing and a baling mechanism contained within an mterior space of the housing. The housing has an open-
ing defined therein for receiving wood chips from the chipper assembly. The opening provides access to the mterior space of the
housing. The baling mechanism 1s operable to form a bale from the wood chips produced by the chipper assembly. A method for
reducing trimmed branches to wood chips and for forming a bale from the wood chips produced, is also disclosed.
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APPARATUS AND METHOD FOR CHIPPING TREE BRANCHES
- AND THE LIKE AND BALING WOOD CHIPS FORMED
. FROM SUCH CHIPPING ACTIVITIES .

FIELD OF THE INVENTION RS

[0001] The present mvenhon relates generally to wood ohtppers and bahng maehmes and
methods of Operatlon therefor and more Speo1ﬁcally, to an apparatus and a method for o
oh1pp1ng tree branches and the hke and bahng wood ehlps forrned from such chtppmg_

| aotlmtt es.
BACKGROUND OF THEINVENTION

[0002’]' Landsoapersano/or arborists are often oalled upon to prurte trees whose brailohes

- are diseased or are growmg in such away that they interfere with, or otherwise pose a threat .

{0, a house or other struoture or the proper funotlomng of public utility lines (e.g. power '
lines, or telephone llnes) ln a typloal prumng Operahon a worker is lifted by a bucket
truck to the area in need of trrmrmng Usmg a chainsaw-like tool mounted on a pole, the
worker trims the problem branohes from the tree. The trimmed branches are oolleoted on
the ground unttl the_ prunlog_ job 18 ..completed_, pending disposal. Disposal typically
involves feedihg thebrahohes and/ Or brt.lsh into a wood chipper ,to reduce the branchesand

brush to wood ohlps o

[0003] Onetype ot eorrventional wood chipper has an intake hopper, a chipper assembly

for shreclchng the brush and a chute cnd blower assembly. The intake hopper 1s configured
at one end to reoerve the branehes to be ohrpped At the opposite end thereof the intake
hopper oommumcates W1th the ohtpper assembly The chipper assembly includes two
opposed, counter- rotatmg drsos or rollers which carry knives or teeth on their respective
outer surfaces for ohrppmg the brush Looated downstream of the chipper assembly, is the
chute and blower as-sembly The blower assembly is adapted to draw the wood chips from
the chipper assembly and prOpel them through the chute. The orientation of the ohute is

adjustable so as to allow the wood oh1ps to be dlscharged in a desired dlrectlon |
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[0004] It is common practlce in the field of tree trimming to have the chute of the wood

chipper discharge the recently-formed wood ChlpS into the loading bed of a transport truck.
Once the tranSport truck 1S fully loaded the wood chips are carted away from the work site,

Often, the wood chlps are treated like a waste by—product and taken to a- landﬁll and

[0005] There are several drawbacks ‘associated with this method of disposal. The wood

chipper cannot be operated without a transport truck in place to collect the wood chips

being discharged. Where a large tree has been felled and 1s being chipped, the transport

truck may become ﬁlled before the chipping operation has been completed. Under such

circumstances, the tranSport truck must leavc the work site to be unloaded. During that

time, the wood chlpper rernams 1d1e pendmg the return of the transport truck. This tends to
result in loss product1v1ty and delays and tends to increase the overall_cost of the pruni_ng

operation.

- [0006] From an enwronmental perSpectlve the dlsposal of wood chlps at a landﬁll site 18

~ not enwronmentally-ﬁiendly and 1s a very poor use of resources. The wood ChlpS constltute '

' valuable biomass Wthh could be used as ﬁlel By burytng the wood chips in a landﬁll not
only is the opportunlty to monetize this resource lost but additional landfill costs are

incurred, thereby making the pruning Operatlon more expensive. Moreover, the dlsposal of

wood chips in this manner tends to be a very' inefﬁcient use of space at a ]andﬁll.

[0007] In 1ight of the foregoing, it would be advantageous to have an apparatus and
method which could allow wood chips generated from tree trimming or pruning activities

to be relatively easily, recovered collected stored and transported for use so as to mtntmtze ,

wastage of such Wood chlps and cnhance utlhzatlon of natural rcsourccs
SUMMARY OF T‘HE INVENrtoN o

[0008] In accordance With one embodiment of the present invention, there is provided an
~apparatus for reducing trimmed branches to wood chips and for forming a bale from the
wood chips produced. The apparatus includes a chipper assembly having a chipping

mechanism operable to,redt;tce the tnmmed branches to wood chips. Also prOVided isa _bale

PCT/US2010/059697



CA 02783231 2012-06-06

forming assembly operatﬁ/ely connected to the chipper assembly. The bale forming
assembly has a housmg and a balmg mechamsm contamned within an mtenor space of the
housing. The hcusmg has an opemng deﬁned therem for recelvmg wood ChlpS from the
chlpper assernbly The opemng prowdes access to the interior space of the hcusmg The '

baling mechanism is cperable to form a bale from the wood chips produced by the chipper

assembly.

[0009] In accordmce mth a.uother embodrment of the present invention, there is pr0v1ded

a method for reducmg trtmmed branches to wood chips and for formlng a bale from the

. _wood ChlpS produced The method mcludes providing a chrpper assembly having a

ch1pp1 g mechamsm operable to reduce the trimmed branches to wcod ChlpS Also
provided 1s bale forrmng assembly operatwely connected to the chipper assembly. The bale _
forming assembly havmg a housmg and a bahng mechanism contained within an 1nter10r ,
space of the housmg The housrng has an opemng defined therein for recervmg chips {from .
‘the chipper assembly. _The Qpemng prcwdes access to the interior space of the housing. The
Zbaling mechanism 1s operehle to form a bale from the chips produced by the chipper
..ussembly Additional steps of the methcd include: feeding the trimmed branches into the
chipping mechamsm urglng the chlppmg mechamsm to act upon the trimmed branches so
fas to reduce the trlmmed branches to WOOd ChlpS d1scharg1ng the wood chrps produced ,'
| from the chrppmg rnechamsm and conveymg the wood chrps into the interior space of the

~housing; and urgmg the balmg mechamsm to act upon the wcod chrps 50 as to form a baIe

- from the wood chtps

[0010] Im acccrdance with yet another embodiment of the present invention, there is

provided an apparatus for reducingmaterial to chips and for forrn'ing a bale from the chips

produced. The apparatus includes a chipper assembly having a chipping mechanism

operable to reduce the material to chips. Also provided is a bale forming assembly

operatively connected to the chipper assembly. The bale forming assembly has a housing
and a baling mechanism ccntained within an interior space of the housing. The housing has
an opening deﬁned thereln for recervmg chtps from the chipper assembly The opening

provides access to the mtertor space of the housmg The balmg mechanlsrn 18 Operable to

form a bale from the chlps produced by the ch1pper assembly
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[0011] In accordance wrth st111 another embodlment of the present invention, there is
provided a method for reducmg materlal to chips and for forming a bale from the chips
produced. The method 1ncludes prowdlng a chipper assernbly having a chipping

mechanism Operable to reduce the matenal to ChlpS Also prowded is a bale forrmng

assembly Operatlvely comected to the chlpper assembly The bale forming assembly has a
housing and a bahng rnechanlsm contalned ‘within an interior space of the housing. The
housing has an Openlng deﬁned thereln for recewtng chips from the chlpper assembly. The
opening prowdes access to the 1ntenor space of the housmg The bahng mechanlsm 1S
operable to form a bale frorn the chips produced by the chipper assembly. The method
further 1ncludesthe steps of: ‘-feedlng the matenial to be reduced into the chipping
mechanism; urging the chipping mechanism to act upon the material so as to reduce the

material to chips; dlscharglng the chlps produced from the chlppmg mechanism and |

- conveying the ChlpS 1nto the 1nter10r space of the housing; and urgtng the bahng mechamsm o

"._to act upon the ChlpS so as to fonn a bale from the chlps
' .]BRIEF DES cRIP‘TroN oFTHEDR_AWINGs .

[0012] The ernbodlments of the present lnventlon shall be more clearly URdBTStOOd Wlth -

*reference to the followmg detalled descrlptlon of the embodlments of the 1nventton taken In

conjunction w1th the accompanymg drawmg, in wh1 ch:

[0013] FIG.1lisa photograph of an apparatus for chipping tree branches and the like and
baling wood chips formed during such chipping activities according to an embodiment of

the present inv_ention;

[0014] FIG. 2 2 31de elevatton wew of a conceptual version of the chipping and wood Chlp
baling apparatus of FIG 1 w1th a 51de panel of the chlpper assernbly removed to reveal

details of the ch1pp1ng mechamsm therem and a srde panel of the bale forrnmg assembly

removed to reveal detalls of the bahng mechanlsm thereln and

[0015] FIG. 3 is a CrOss- secttonal v1ew of the bale formlng assembly shown in FIG 2

taken along the sectlon “3 37 o
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DETAILED DESCRIPTION OF THE EMBODIMENTS OF THE INVENTION

[6016] The description which follows, and the embodiments described therein are
provided by way of illustration of an exarnple, or examples of particular embodiments of
principles and aspects of the present invention. These examples are provided for the
purposes of explanation anant of lirnitation of those pr‘inciples of the invention. In the

description that fo]lows hke parts are marked throughout the Specrﬁcauon and the

drawings w1th the same respectwe reference numerals

[0017] Refemng to FIGS 1 and 2 there 13 shown an apparatus for chtppmg tree branches p
or brush and fomnng bales of wood chrps generally designated w1th reference numeral 20.
The chipplng and bale forrnlng apparatus 20 may be of the type attached to the rear of a

~vehicle, such as a cube van, plck~up truck or the like by way of a tow bar 22. The chipping
~and ba]e formrng apparatus 20 is supported on fron_t and rear wheels 24 and 26 for rolling

motion on the g ound In this speciﬁcation f*ont and rear direction indications are given

with respect to the normal forward dlrectlon of the tcwrng vehlcle and apparatus 20'

.1nd1cated by the arrow 28 in FIG 2

'[0018] The chipping and bale forming apparatus 20 includes a chassis 32 having a frarne |
33 on which is supported a chlpper assembly 34 and a bale forming assembly 36. The
' chrpper assembly 34 is drsposed at the rear end 40 of the chassis 32 while the bale formng

.assembly 30 1s arranged next to the chlpper assembly 34 at the front end 38 of the chassis

32. In this ernbodlrnent the clnpper assembly 34 and the bale forming assernbly 36 share a

common chassis, are physwally COr nected to each other and are Operable to work together

to ultimately produce bales of wood chxps

[0019] As best shown in FIG. .l, the chipper assembly 34 has an intake hopper 42
provided with a large op‘ening 44 for receiving the material to be chipped. The opening 44
is bound by a pair of opposed side walls 46, and a bottom wall 50 extending between the
sidewalls 46 and 48. A short distance up from the bottom wall 50, the side walls 46 and 48

are truncated and extend upwardly at an acute angle. Inwardly of the opening 44, 1s a first

feeder passageway 52 which_' leads to, and communicates with, a chipping mechanism 54,
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[0020] The chipping meehanlsm 54 mcludes a housing 56 which supports between 1ts

sidewalls 58 two honzontally extendmg chlpper rollers - a first chipper roller 60 and a

second chipper roller 62. .The ﬁrst ohtpper roller 60 is carried higher off the ground than
the second ohipper roller 62._:Eaeh ehipper roller'60, 62 is rotatable about a rotational axis
R; Ry, reSpectivelyr ‘As shown in_FIG. 2, the rotati‘onal axes R and R, lie in a substantially
vertical plane In this embodirnerlt when the chipper mechanism 54 is actuated, the first
chipper roller 60 rs urged to rotate eounterclockvvlse ‘while the second chlpper roller 62 is

caused to rotate In the opposrte cloekW1se drrectxon (see FIG. 2). The counter-rotatlon of

the chipper rollers 60 and 62 in this martner~_ causes the material to be chipped to be drawn

into the Chlpper mechanlsm 54 in a feed direction F. It will be appreciated that the chipper

mechanism 54 may be aetuated to rotate the chipper rollers 60 and 62 in opposite directions

(clockwise and eounterclockwme respectwely) to allow material inserted mto the chrpper_

assembly 34 to travel m reverse n a dlreet1on opp051te to the feed d1reetron E.

.:_'.‘"'[:0021] As FIG 2 provides rrerely a conceptual view of the chipper assembly 34, the

| ".::-'bea:"ing asser bhes supportmg the eh1pper rollers and the drive asser blies (meludmg motor

yrand drive belt arrangements) for drlvmg rotatlon of the ohrpper rollers have been omltted

,from the drawmg and are not shown

':[0022] In this embodirnent, the upper 'chipper roller 60 has a larger diameter than the
lower chipper roller 62. However, this need not be the case in every application. In an

another embodiment, the upper and lower chipper rollers may be the same size.

Alternatively, the lower chipper roller rray be fabricated with a larger diameter than the

upper chipper roller Each chlpper roller 60 and 62 carries on its outer surface a plurallty of
knives or cuttmg teeth (not shown) for reducmg the matenal to be chipped to wood chips.

The nip of the chrpper rollers 60 and 62 rnay be Etd]l.lSth to produce wood chrps of a

desired srze

[0023] While _the 'chi"pper assernbl_y 34 in this embodiment takes the form of a pair of

counter-rotating horizorrtal chipper rOller's, it will be appreciated that in alternative

embodiments other tjfpesofehipper assernblies could be used to similar advan‘tage.' For
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instance, 1n one alternattve chlpper assembly, a pair of verttcally oriented, counter-rotatmg

chipper rollers could be used to surtlar advantage.

[0024] DiSposed rearward of the chipper mechanism 54 1s a second feeder passageway 64
that connects the chlpper assembly 34 to the bale forming assembly 36. When the chipping
and bale formmg apparatus 20 18 operattng, the feeder passageway 64 allows wood chrps

produced by the chrpper assembly 34 to be mtroduced or fed mto the bale formmg -
assembly 36 SO that the wood chrps may be gathered or assembled 1nto bales

[0025] In thrs embodrment the wood chtps are urged to avel mnto the bale formmg

assembly 36 by the propulswe force generated by the counter rotatmg chlpper rollers 60. ,' ..
and 62. Given the prommlty of the chlpper mechamsm 34 to the bale formmg asscmbly 34

and the mamltude of the propulswe force, no dedicated conveylng means are requrred It
-wﬂl thus be appreclated that the Chlpper mechamsm 54 1n this embodrment cames out a . _
) dual functlon — 1t reduces the matenal to be Chlpped to wood ChlpS wlule s1multaneously | |
conveyrng the resultant wood chlps mto the bale formmg apparatus 36. However, in
alternative embodlments the chlppmg and baling apparatus ‘could be prowded wrth a
'blower a conveyor assembly, or other 51m1lar conveying means drsposed n the passageway

1ntermed1ate the chtpper mechanlsm and the bale forming assembly, to encourage '

movement of the wood chlps 1nto the bale forrnmg assembly

[0026] Wlth reference to FIGS l 2 and 3, the bale formmg assembly 36 18 now
described in greater detatl The bale formmg apparatus 36 has a housmg 70 which extends
Jlongitudinally between ﬁrst and second ends 66 and 68. The housmg 70 18 deﬁned by a top
panel 72, a bottom panel 74 ﬁrst and second panels 76 and 78 which join the top panel 72

to the bottom panel 74 and a pa1r of opposed sidewalls 80 and 82 which extend between

the top and bottom panels 72 and 74 and the ﬁrst and second panels 76 and 78. Both the

first and second panels 76 and 78 have generally 1rregular proﬁles (as best shown 1n FIG 2)
which are deﬁned by multlple panel portions.

(0027] The ﬁrst panel 76 has a ﬁrst angled panel portion 84, a relatlvely short vertically

extending pr*’rel portron 86 a th1rd mlldly sloped panel portlon 88 a fourth relatlvely |

steeply inclined _panel por 1on 90 and a ﬁfth mtldly sloped panel portlon 92 The ﬁrst panel
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portion 84 extends upwardly frorn the bottom panel 74 toward the ﬁrst end 66 of the.
housing 70 to join the lower extrernlty of the second panel portion 86. The third panel
portion 88 1s connected to the second panel por’uon 86 at its upper extremlty The third
panel portion 88 extends upwardly toward the top panel 72 in the direction of the second

end 68 of the housmg 70. The ﬁrst second and third panel portions 84 86 and 88 co-

operate with each other define a protrusmn or bulge 89 1n the housing 70. The fourth panel
portion 90 runs frorn the upper end of the th1rd panel portion 88 until it meets the lower

extremity of the ﬁﬁh panel portlon 92 At lts upper extremlty, the ﬁfth panel portlon 92
joins the top panel 72 ' o ' ‘

[0028] The second panel 78 mcludes three panel portions — a first downwardly sloped_

panel portion 94, a second vertlcally extendtng panel portion 96 and a third downwardly _

sloped panel portlon 98 The ﬁrst panel portlon 94 is joined to one end of the top panel 72

~ and extends downwardly and toward the second end 68 to connect to the upper end of the
_:’second panel portlon 96. The second panel portlon 96 is joined to the thlrd panel portlon 98 ‘

"'.by a relatively short horlzontal shoulder portton 100. The third panel portlon 98 extends

. ,..downwardly and toward the ﬁrst end 66 of the housmg 70 untll 1t rneets w1th the bottorn - o
;panel 74 | ‘ ' ‘ '

._[0029] A portion of the ge¢0nd p'anel 78 defines a movable door panel 102 hingedly

connected to the top panel 72. The door panel 102 is movable between an open position

104 (shown in FIG. 1) which permits a formed bale to be released from within the bale
forming assembly 36 and a closed position 106 (shown in FIG. 3). R

[0030] The bottom panel 74 includes two panel portions — a first substantially horizontal

panel portion 101 and a second 1nchned panel por’non 103. The first horizontal panel
portion 101 IS mounted on the frame 33, and extends from the third panel portion 98 of the

‘second panel 78 until roughly mtdway of the housing 70 to connect the second inclined

panel portion 103. The second 1nchned panel portion extends upwardly and towards the

first end 66 of thehousmg 6_8 to Jotnto theﬁrst panel portton 84 of .the first panel 76.

[0031] The chipper assembly 34 is disposed generally perpendicular to the bale forming
assembly 36 and 18 joinedthereto along the sidewall 80. More speciﬁcally, the walls of the

~ PCT/US2010/059697
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second feeder passageway 64 are connected to the s1dewall 80 with the passageway 64 1n

alignment with a cutout 108 defined in the srdewall 80. During operation of the chipping

and bale forrmng apparatus 20, wood ch1ps from the second passageway 64 are urged to
enter into the bale formi'ng assembly 36 through the cutout 108. While in this embodiment,
the cutout. 108 (V131b1e 11'1 FIG 3) 1s square it should be appreolated that in other

~ emb odlments the cutout could be shaped drfferently

[0032] Unhke conventlonal bale forrnrng machlnes wherem the ratenal to be baled 1S

fed into the rnachme from 1ts front longrtudmal end (that is, the machme 18 front loaded), o

- because the bale formmg assembly 36 13 onented generally perpendlcular to the chlpper

‘ assembly 34 (and to the d1rectlon of rollmg travel) it instead receives wood chips from the
side. Stated dtfferently, the wood ohlps are srde-loaded into the bale forming assembly 36 -
The 51de-load1ng of the wood ChlpS 1nto the bale formmg assembly 36 tends to be i
advantageous beoause 1t obvrates the need to disconnect the chipping and bale forming

-.apparatus 20 from the towmg Vehlcle when the bale is released from the bale forming

.assertbly 30, whtch would otherWISe have been required had the bale formmg assembly

o been conﬁgured for front-loadmg w1thout any further modlﬁcatlons

['0033] While it’is prefelred that thebale forming assernbly beconﬁgured for side 1oadtng
for the reasons Stated above 1t w111 be appreolated that this need not be the case in every
application. In other embodnnents a front loaded version of the bale forming assembly
could be employed In such embodlments the drawbacks described above could be
overcome, for example by extendlng the frame on which the bale forming assembly is

supported to create a ramp for unloadmg the formed bales. The ramp could be configured

SO as not to requrre the decouplmg of the chrppmg and bale forming apparatus frorn the

towing vehicle.

(0034] The housing '70 of thebaleformingassembly 36 has an interior chamber 120
deﬁued between the top andbOttom panels 72 and 74, the first and second panels 76 and

78, and the sidewat_ls 80 and 82.'Dis,posedwithin the interior chamber 120 is a baling
‘mechanism 122of_the typegerterall‘y knowrl ir1 the art such that only a high-level-

description is required for the purposes of illustrating the principles of the invention as

~ PCT/US2010/059697
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apphed to this embod1rnent Shown conoeptually in FIGS 2 and 3, the baling meehanlsrn '
122 includes ﬁrst and second chain and slat conveyor assemblies 124 and 126. Each
CONvVeyor assernbly 124, 126 employs a pair of endless drive chains 132 configured for

continued rotation and a plurahty of g;.ude rollers 134 having drive sprockets (not shown)

engageable with the drwe chains 132 In the case ot each conveyor assembly 124, 126, one

drive chain 132 of the parr IS posrtroned adJacent the sidewall 80 of the housing 70 while

the other drive ohatn 132 of the parr 18 posm oned adJ acent the opposite srdewall 32.

[0035] In each eonveyor assembly 124 and 126, some of the guide rollers 134 are fixed
and others are movable In the first conveyor assembly 124, the plurality of gu

ide rollers
134 moludes ﬁve gurde rollers - ﬁrst second third fourth and fifth gurde rollers 140, 142

_144 146 and 148 respeotrvely In thrs embodnnent the first, second, thrrd and fourth
~ guide rollers 140 142 144 and 146 are ﬁxed whtle the ﬁfth gutde roller 148 18 movable |

relative to the others In the seeond conveyor assernbly 126 seven gurde rollers are used —

..:._-ﬁrst second thtrd fourth ﬁfth srxth and seventh 150, 152, 154, 156, 158, 160 and 162 -

- guide rollers. In present ernbodtment the thtrd and seventh guide roller 154 and 162 are

:-movable whrle the rematnrng ourde rollers 150 152, 156, 158 and 160 are stattonary
Hydrauhc prstons (not shown) are used to rnove the movable guide rollers 148, 154 and

_' 162. In alternatrve ernbodrrnents a drfferent number of guide rollers (ﬁxed and/or movable)

eould be used for elther or both of the conveyor asse 1blres 124 and 126.

[0036] A plurahty of transverse Spaced apart and generally parallel, slats 164 are
supported between each pa1r of dnve ehatns 132 The spacing between the slats 16418
selected to ensure that wood ChlpS of a desned Size are rna1nta1ned within the compactron . -
chamber 166 deﬁned in the varrable-s1zed space bounded by the ﬁrst and second conveyor
assemblies 124 and 126 In thrs embod1ment the slats 164 have a generally circular cross
section. In other '-embodrments, the slats could be flat or shaped differently still. In still
other embodimen‘ts the bale forrning apparatus could be configured with belts instead of
slats. In yet a further altematrve embodtrnent the conveyor assemblies of the bale forrnrng
assembly 36 could use drfferent hnkages or could be apron chain-type conveyors with

overlapping or mterloclcrng plates or the like forrnrng a contrnuous movrng bed when

actuated. Other modtfrcattons are also possrble
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[0037] The mechanism 122 is also proyided with an assembly (not shown) for wrapping
the outer surface of the bale 170 with twine, net wrap or the like to thereby preserve the

structural integrity of the bale 170 and protect the b_ale 170 from the elements.

[0038] In operatlon wood ChlpS 172 are d1soharged into the interior chamber 120 through
the cutout 108 formed 1n the srdewall 80 Where they are - acted upon by the slats 164 as the

drive chains 132 _ avel over the crulde rollers 134. The gripping actron of the slats 164 pulls

-~ the wood oh1ps 172 mto the oompactlon chamber 166 and apphes pressure to the wood

chips 172 as they are rotated thm the compactron chamber 166. The compactlon of the
wood chips dunng rotatron, results in the creation of a bale core which grows as more wood :
chips are fed into the compaction ohamber 166. The movable guide rollers 148, 154 and .
162 allow the arrangement 'of thedrive chains 132 and slats 164 to be reconfigured so as to

“adjust to shape of the inoreasihgly large core, When the core has reached the desired size,

- the bale 170 is wrapped and then released from the compaction chamber 166 and exits the

bale forming assembly 36 through the Opemng l68 formed by movmg the door panel 102
‘ to its open posmon 104 ' ' '

[0039] An exemplary use of the ohlppmg and bale forming apparatus 20 1S nOW desorrbed -
in greater detail with reference to FIGS L, 2 and 3 The trimmed branChGS brush tree parts o

~or other rnatenal to be ohrpped (shown conceptually as an amorphous mass 1n FIG. 2 and

' desrgnated generally with reference numeral 180) are loaded into the hopper 42 and urged
toward the first feeder passageway 52 The chlppmg mechanism 54 1s then actuated causing
the first and seoond chipper rollers 60 and 62 to rotate in opposite directions. The counter-
rotation of the chrpper rollers 60 and 62 oauses the matenal to be chipped 180 to be drawn
into the chlppmg mechamsm 54 whereat 1t can be acted upon by the chipper rollers 60 and
62 and reduced to wood ChlpS 172. The wood chips 172 produced are propelled forward

through the second feeder passageway 64 and the cutout 108 and nto the mtermr of
housing 70. . - '

[0040] Once in the compactlon chamber 166 the wood chips 172 are acted upon by the
first and second conveyor assembhes 124 and 126 of the bahng mechanism 122 As the '

drive chains 132 travelov‘er.t‘he gurde rollers 134,‘ the slats 164 grip the wood chips 172
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compacting them as they.rotate to form the core of the bale 170. When the core has reached
the desired size, the bale 170 1S wrapped Thereafter the door panel 102 of the bale forming
assembly 36 moves to_1ts openposttron.104(see FIG. 1) to allow the bale 170 to be ejected
from the cornpactioneharnber 166. When a sufficient number of bales 170 have been
formed, a vehicle such as a flat bed vehicle (not shown) may be dispatched to the site for

collection of the bales 170. Alternatively, the flat bed vehicle may already be on site. The

bales 170 could then be stacked wrth the aid of lifting machinery (for example, a grappling

AT assembly) onto the ﬂat bed of the veh1cle for tran3port to a storage facnlrty or other |

facility for immediate use.

[0041} By baling the wood Chips 1n accordance with the principles of the present
.rnventlon the collectron storage and transport of wood cths 18 facilitated while not
substanttally altenng the physrcal properttes of the wood chrps As a result wood ChlpS
'- -WhICh would have otherw1se been dlsposed in a landﬁll can now be put to good use. For

_ ?1nstanee the baled wood ch1ps could be sold to wood product rnanufacturers for use as

flller or it could be used as ﬁ:rel Baled wood ChlpS could becorne a cornmodtty rnuch 11ke

recycled newspaperprmt. S o

[0’042] In the embodlment descnbed above the bale forming assembly 36 is confi :fured to

form round bales of wood chrps It should be appreciated that the application of the

pnnctples of the present invention 1s not limited to the formation of round bales. In other

embodiments, square or drfferently shaped bales may be formed. In such cases, the bale

forrning assembly_ woold be adapted aeeordingly.

[0043] Wlnle In the preferred embodrment the chrppmg and bale formmg apparatus 20 is

used to reduce tnmrned branches from prumng operations to wood chips and then form

)

bales

om the resultmg wood ch1ps it wrll be appreciated that the chipping and bale

forming apparatus 20 may also successfally be used in other app11cat1ons and in respect of
other matenal(s) to be ch1pped to produce chips and form bales therefrom. For instance, in
another apphoatlon it may be p0381ble to feed waste plastics (such as discarded plastic

water bottles) into an approprlately rnod1ﬁed chipping and bale formlng apparatus. The

apparatus would redueethe plastiowater bottlesinto chips and such chips .would be baled
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for ease of tra’nspoft. _ Theba‘les of plastie ehips could then be provided to a plastics recycler

for reuse.

[0044] Although the foregomg descnpnon and accompanying drawings relate to speCIﬁc
preferred embodlments of the plesent mventlon as presently eontemplated by the mventor

it will be understood that vanous ehanges modiﬁcauons and adaptatlons rnay be made

, Wxthout departlng ﬁom the spmt of the 1nvent10n. i
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WHAT IS CLAIMED IS:

1. An apparat‘us '_for redu_cing trimmed branches or tree parts to wood chips and for

forming a bale from:the wood chips -produced, the apparatus comprising;

a chipper assernbljy having a chipping mechanism operable to reduce the trimmed

branches to wood chips; and

a bale forming assernbly operatiyely connected to the chipper assernbly, the bale
forming assembly'haying a 'housingand a baIing mechanism contained within an interior
space of the housing, the housing having an opening defined therein for receiving wood
chips from the chlpper assembly, the Opemng prov1d1ng access to the interior space of the

housing; the bahng mechanlsm belng 0perab1e to form a bale frorn the wood chtps

.produced by the chlpper assembly -

2. A method for reducrng tnrnrned branches or tree parts to wood ChlpS and for o

-'jfon:ntng a bale rom the WOOd Chlps produced the method cornpnsmg

' provrdmg a chrpper assembly havmg a chrpplng rnechantsrn Operable to reduce the .'
:'tnrnrned branches to wood chtps '

providing a bale forming assernbly operatively connected to the chipper assembly,
the bale forming assembly having a houSing and a baling rnechanisrn contained within an
interior space of the housing, the housing ha_ving an opening defined therein for receiving
chips from the chlpper assembly, the Openlng prov1d1ng access to the interior space of the '

housing, the bahng mechamsm belng Operable to forrn a bale frorn the chlps produced by

the chlpper assembly, e :
feeding t_he tnrnmed branCht?S :- into the chipping mechanism; .

urging the chrpptng rnechamsm to act upon the trtmmed branches 50 as to reduce

the trimmed branches to wood chlps

dlschargmg the wood chips produced frorn the chipping rnechantsrn and conveymg

the wood chips into the mtenor space of the housrng, and



ur’ging.the baling 'mech‘en_ism to act upon the wood chips so as to form a bale from

the wood chips.

3. An apparatus for reducmg material to chlps and for formlng a bale from the chlps

produced, the apparatus compnsmg

a chipper _assembly. haVing a chippiu g mechanism operable to reduce the material to.

chips;_and .

2 bale formlug assembly operatwely connected to the chlpper assembly, the bale
forming assembly havmg a housmg and a balmg mechamsm contamed W1th1n an mterlor -
space of the housmg, the housmg havmg an opemng defined therem for recewmg ChlpS
from the chlpper assembly, _the 0pen1ng prowdlng access to the interior space of the

housing, the bahng mechamsm bemg operable to form a bale from the ChlpS produced by .

the chlpper assembly

4, - A method for reducmg matenad to chips and for forming a bale from the chips

produced the method compnsmg

- prowdzng a chlpper assembly havmg a ch:ppmg mechamsm operable to reduce the

| matenal to ChlpS

prowdmg a bale formmg assembly Operatlvely connected to the chipper assembly,

the bale formmg assembly havmg a housmg and a baling mechanism contained W1th1n an
interior space of the housmg, the housmg havmg an opening deﬁned therem for receiving

ChlpS from the Chlppel' assembly, the Openlng prowdlng access to the mterlor space of the

housing, the balmg mechamsm bemg Operable to form a bale ﬁom the chlps produced by

the chipper assembly,
feedingthe_material to be reduced into the chipping mecha_nism;'

| urgmg the chlppmg mechamsm to act upon the matenal 50 as to reduce the matenal o

to chlps
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discharging 'th'e. .Chipsproduced from the chipping mechanism and conveying the

chips into the interior space of the housing; and

urging the baling 1nec;ha11L181n to ‘ac;t upon the chips so as to form a bale from the

chips.
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