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SYSTEM FOR DISTRIBUTING POULTRY LITTER
BELOW THE SOIL SURFACE

Background of the Invention
i, Field of the Invention

100011 The nvention is drawyw o an apparates and method for dispensing bindegradabie

soif amendment materials and Improvivng soif quality.

]
{*‘4
b7
W
L

cription of the Prior An

100021 Excessive nutrient losses cost producers substantial income, snd severely degrade
air and water quality in many watersheds with intensive agriceltural production. Rescarch
has shown that nusrient losses from fertilizers applied to farmiand are minimized if the
fertitizer is mcorporated beneath the soil surface. As a result, dry fertilizers have cgmmmiy

)

been incorporated in tilled agricultural systems, but this has not been applicable fo perennial

o

pastures and othey no-tiH systems that pernuit only very limited disturbance of the soil

surface. Subsurface application of fertilizer {poultry litter, ete.) In no-Hll systems can

theoretically be achieved by cutling narrow trenches {generally approximately 2-6 om wide
and 4-12 om deep) in the soil surface and placing fertilizer in the trenches before covering
them with soil. However, this has never been a practical option because no one has
previously devised a machine that i capable of taking bulky sod amendments that have
highly variable particle size and directing a consistent steady Bow of the material into such
small trenches. Poulivy Htter {manure nuixed with bedding material} i a good example of a
common fertilizer amendment that has very inconsistont compaosition, with particle sive

ranging frony microscopic to large chunks (50 om diameter), debris such as dead bird

carcasses, and generally low {but variable) moisture content.
3. Summary of the nvention

{00831 We have now invented an apparatus and method for dispensing biodegradable

m,f

ol

]

soif amendment materials such as poultry Hiter in soil. The apparatus includes a soil
cuiter for culting & trench and & dispenser for transporting the material and simultancously
grinding or shearing the material and distributing # to the trenches in the soil, The receptlacle
includes a plurality of troughs acrosg its bottom surface, each having an outlet at one end
thereof, and corresponding serew avsgers therein for distvibuting and transporting the material

i the cutlets, As the material is tvansported toward cach of the outlets by the sngers the

<



WO 2010/003012 PCT/US2009/049436

material is crushed or ground to a small size. This apparatus allows the material to be
digpensed through the muitiple outlets at a substantially steady, uniform rate.

04 fn accordance with this discovery, it 1s an object of this invention to provide &
method and apparatus for the disposal of biedegradable solid soil amendment material as sn
alternative o landfill ‘dispasai.

{00051 Another ohject of this invention is to provide g method and apparatus for the

{4

disposal of biodegradable solid soil amendment material onto agricultural land {o improve the
guality of the solf for swbse&gumﬂ crop o pant production

{0006)  Yet another object of this invention is to provide a method and apparaus foy
dispensing sclid soil amendment material onto soil which is effective for grinding or erushing
soif amendment material of & large and/or highly variable size to substantially uniform small
particies which may be readily dispensed into smail trenches,

{60071 Stilf another object of this invention is to provide a method and apparatus for
dispensing solid soil amendment matersal which is of a large andfor variable size which
effectively grinds or crushes the material to small particles and dispeuses this material onio
the soll through mukltiple cutlets and onto multiple trenches at 2 substantially steady, uniform
rate,

FOOURY A further object of this invention Yo provide a method and apparatus for the
disposal of soif amendment material soch as untreated pouliry Hiter,

0009} QOther objects and advantages of the fnvention will become apparent from the

ensuing deseription.
4. Brief Deseription of the Drawings

[0010]  Figure 115 a side view of the apparates of the invention in use for dispensing soil
amendment matenial into the soll, with the culting blades fowerad, engaging the soif 1o out
trenches therein.

10011 Figure 2 is a side view of the apparatus of Figure | while not in use, raised with

the cutting blades above the suil

(00121 Figure 3 is a top view of the receptacie of Figure L
10613} Figure 4 {s a side view A-A through the receptacie of Figure 3.
{0014]  Figure § is a front view B-B throogh the receptacle of Figore 3.

0015 Figure 615 2 top view of one embodiment of the soil cutting blades of the

apparatus of the invention.

3
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{0016]  Figure 7 is & partial close~up front view through the receptacle showing the face
mate with the sugers passing therethrough,

5. Detailed Description of the Invention

JO017} The apparatus of this nvention was designed for dispensing & variety of
biodegradable solid soil awendment waterials by fovming trenches inthe soil and dispensing
the material therein, Without being limited thereto, the apparatus s sultable for dispensing

.

sotl amendments nclading inorganic or organie fortilizers, waste material, and organic matter
such as chicken Eétiﬁr, animal or plant waste, Sy ash, and cellulosic material such paper,

cardboard and insulation. However, the apparatus is particularly useful for the disposal of
waste materials such as poultry litter which comprise a crude mixture of non-uniform size
componests. Waste poultry litter 1s a mixture of manure with bedding material, bul generally
has a very inconsistent coraposition, with particle sizes ranging from microscopic o large

5 o

pleces or clumps (350 cin diameter), which may even include debris such as dead bivd

]

arcasses, and generally has a fow but variable moisture content. The apparatus lncludes a

novel dispensing system which is effective for orushing or grinding this waste material ©

small particles and uniformly distributing this material into the multiple trenches cut info the
SO,
{0018 While the soil amendment material may be dispensed i urban or rural locstions,

Y

i accordance with 8 preferred embodiment the material 15 dispensed on agricuitural fand and
fields, Including pastures, felds used for production of row-crops, including organie, tilled

&
and no-til systems, norseries, and omamentals. The addition of organie matter {o the soilas
deseribed herein provides the added benefit of improving the soif physical and chemical
gualities for supporting plant growth.

10019} Referring now to Figures { and 2, the apparatus includes a plurality of sell cutting
blades 10, which each include a leading edge 11 effective to oot a trench or firrow when
lowered Into the ground and drawn therethrough in the direction of travel indicated by the

.....

arvow in Figure 1, The cutting blades are laterally disposed across the width of the device,

T

substantially perpendicular fo the direction of travel. The particular soi cotting blade used is

not oritical, and 8 wriet}« fsoil cutting implements are suitable for use hereln, Including byt
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ks, coulters, rippers, knives, chisel pows, shanks, and coltivator shovels,

b

For use in fields prac;icma g no-tii sysiems, the culting blades prefevably cut or open a narrow

sench in the sofl, but do not turn the soil. In accordance with one preferred embodiment for

no-ii operations, the soii¢ m‘iing Hlades are constructed as “double disks,” cach including a

-3
£
%
.
]
e
%

pair of spaced apart, upright {approximately vertioal) disks 12 and 13 shown

Lt
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Figure &, Disks 12 and 13 are angled toward one another, with their axis 14 disposed at an

obtuse angie, such that the leading edge 11 of cach disk in the pair are adjaw L & point both
facing the direction of travel and downward toward the soil. In this guration, the disks

Zand 13 form a2 gap 13 therebetween opening at their rear edges, away from the divection of

!3"‘

wr

travel, When the ca‘iti.ng blades are lowered in engagement with the soil as shown in Figurs
I, the leading edges 11 of the disks cut a narrow trench, and the waste material i3 then

proferably deposited mto this trench through the gap 15

oo

00201 The soil amendment material to be deposited info the soil behind the cutting

H

poh

{ades is transported and Qistributed by a dispenser 20, positioned behind and/or above the

,,.
3

$

1’

soil cutting blades 10, The dispenser 20 includes a receptacie 21, such as s hopper or bin,
holding the material prior to deposit in the trench. The receptachy inchudes opposed front and
rear walls {refative {o the direction of travel} 22 and 23, respectively, and opposed side walls
24 and 23, and a lower surface 26 oxiending between these walls, For the purposes of
description herein, the receptacle has a length defined as the distance between the front and

sear walls paraliel {o the divection of travel, and a width defined as the distancs belween the

verpendicular to the path of travel. The receptacie includes an inlet 27 for the

¥

side walls
material, typically an opentop. The size and shape of the receptacie 1s not critical, and may
be polygonal or ovoid, and the walls may be substantially vertical or sloped. However, for

case and simplicity of construction, the receptacle is preferably rectangniar, In an optional,

preforred embodiment the front andfor rear walls may include openable/closable access
paneis, as may the lower surface 26 for ease of unloading.

(00217 To distribute the material within the dispenser to all of the trenches, the lower

surface 26 includes a plurality of substartially paraliel elongated troughs 28 disposed

substantially longiudinally slong the length thereof, substantially traversing the length of the
lower surface between the front and rear walls (Figures 3-5). Each of the tronghs 28 include
an outlet 29 at the botiom thereof, positioned adjacent {neary to the front wall, and rearward
of and over the path of wavel of one of the cutting blades (L.e., the froughs and the outlets are
positioned in a vertical plane approximately extending through the cutting blades and paraliel
to the dirsction of travel}. In the preferred embodiment using the above-mentipned double

disk cutting blades, the outiet s disposed above sald gap 13 1o dispense material directly into
the weneh while the disks 12 and 13 prevent soil Fom falling ito and closing the freshiy
opened trench. Although the openings are shown as being disposed adiscent fo the front wall
22, it is undesstood that they may slernatively be disposed adjncent the rear wall 23,
provided that they remain disposed rearward of and over the path of travel of ong of the

4
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cutting blades such that the material is deposited into the trench and the direction of rotation
of the screw augers is reveracd to ransport the material foward the outlet at this loeation. The
side walls 30 of the roughs are preferably downwardly inclined towsrd one another to assist
in gravity Sow toward the screw auger 48 as most clearly shown in Figures S and 7, The side

walls of adjacent froughs are preforably joined at their top edges at an angled cre

by
1]
b
=
‘"%
£
o
L,
Pk

to prevent dead spots. Large substantially horizontal spaces between adjacent troughs would
favar the formation of dead spots whers materisl could secumulate. An optional, vet
preferred chute 33 is also provided extending downwardly from each outlet 29 o assist in
directing the material indo the trenches.

100221 Transport of the material along the length of the troughs 28 is effected by screw
augers or feed screws 40 disposed W each of the tronghs 28, which augers turn in & direction
to carry the material toward the cutlets 28, Notonly do the augers 40 transport the material

in g dirgction toward the outlets, but they provide the added effect of grinding or shearing the

\

s

material as H s transported.  Grinding andfor shearing of the material by the augers
essential when using material which is of a large andior variable size such as poultry Htter, to
reduce the material to small particles and thereby aliow the material {o be dispensed to ali of
the trenches at a substantially steady, uniform rate. The screw auger is constricted with
substantially helical screw blades or flighting 41, similar to an Archimedes sorew, with the

X,

serew Mades forminating at their owter, radial edge 42, In an options

3

8} yet preferred
embodiment, the blades 47 of the screws are remsoved oy are not provided at the downstream
end thereof (relative 10 the direction of wransport of the material in the trough) which is
adiacent to the front wall 22 {or the rear wall 23 in the 2vent that the cutlets 29 are adjacent to
). The distance along the scrow without the blades is selected to be effective to prevent or
reduce the buildup of masterial against the wall as i is transported down the troughs, and is
preferably, but sot Hmited o, about 2 to 4 mches.

0231 The number of cutting blades 10 and corresponding troughs 28 and screw augers

44, and the size of the troughs and augers, i3 not eritical and may be readily determined by
the skilled practitioner. However, as & practical matter, thelr number and size should be

i

sufficient to extend laterally substantially between the side walls 24 and 25 of the receptacie
{across Hs width) to minimdze the formation of dead zones, By way of exampls sad without
§

being Umited thereto, when using approximately 3 to 4 inch diameter screw augers disposed
in paratied reiaiémship with their axis approximately § to 12 inches apart, the device includes

k2.

atleast 2, &
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troughs and screw augers, and the outlets 29 are spproximately 1 1o 2 inches wide by 12

100241 To control flow of the material through the outlets 29, the receptacle includes an
upstanding, substantially vertical face plale 30 disposed laterally between the side walls 24

and 25, substanfially perpendicider {o the length of the troughs 28, and on the upstream side

3

1

of the outlets 29 {relative 1o the direction of transport of the waste in the troughs). The face
plate extends dowawardly such that i bottom edge is adiacent (near) the surface of the
§ ¥ g 3 %

troughs 28, and terminates at an upper cdge 51 disposed above the ucagtac*rvms*i oy onter radial

fz

edge 42 ofthe auger blades, The face plate is provided a plurality of restvictive openings 32
o accommodaie passage of the screw augers 84 therethrough, shown in Figures Sand 7. In
extending across the width of the receptacle, the face plate defines or 5{%}3&&1\:@5 she receptacle
o first and second volumes 53 and 34, respectively. The fest volume 33 is upstream of the
face plate {relative 1o the direction of transport of the material} and serves as the reservolr
into which the material is initially deposited, and the second vohwne 34 is downsiream of the
face plate and encompasses the outlets 29. Thus, in a typical configuration wherein the
ountlets 29 are disposed adjacerd to the front wall 22 and the screw angers transpor! material
thereto, the second volume is between the front wall and the face plate. However, inthe
alerngtive embadiment wherein the outlets 29 are disposed adjacent to the rear wall 23 and
the screw augers transport material in thereto, the secoud volume is between the rear wall and
{he face plate.

{00251 The face plate 30 effectively controls access 1o the outlets 39 fom the first
volume, and provents material from passing through the outlets withont first passing through
the restrictive openings 52 and being contacied by and subjected to grinding or shearing
zotion and size reduction of largs particles. This promotes a steady, substantially uniform
flow of material through each of the outlets, prevents or reduces blockage of the outlets, and
reduees particle size to more readily fall info the trench cut o the soil. The size and shape

of the openings 52 through the face plate 50 are prefersbly sclected 1o be only slightly larger

1.

than the blades 41 of the screw augers, thereby effectively substantially preventing large

pieces of the material from passing betveen it and the outer radial edge 42 of the blades. To

this end, the openings are preferably substantially semicireuiar, with a diameter which is less

thawn 2 inches greater than the diameter of the augers, more preferably with 8 diameter which

5

is less than 1 inch greater than the diameter of the augers.  With the woentacie divided imto
g 13 P

e
=
o
L
2
74
=
o
[
gz

the face plate as described, we have found that within the fiest volune §3,

by
the side walls 30 of the troughs preferably have g sufficiently narrow pitch that the crost 22
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adjoining these side walls is disposed at a height below the uppermost radial edge 42 of the

augers 40, This low profile of the troughs prevents or minimizes the formation of bridges of
material above the augers. Beeause the material is necessarily ground or sheared prior to
entering the second volurne 54 and is therefor less susceptible to the formation of bridges,
within this second vohune the crest 32 may disposed above the uppermost radial edge of the
BREETs.
{B626] in an optional, yet preferred embodiment, the dispenser also includes a cover plate
64 extending over (sbove) the second volume 54 and the outlets 29, fon the face plate to the
front wall 22 {or the rear wall 23 in the event that the outlets are disposed adjacent to the rear
wall} and across the width of the receplacle between the side walls 24 and 23, This cover
plate prevents material from being nitially dispensed or falling into the second volume 54
without passing through the above-mentioned restrictive openings 32, The cover plate 60 &
preferably disposed at an angle sloping toward the fivst volume 53 such that any material
thereon will fall into the first volume, and may also be hinged to provide ready access o the
augers and outlets within the second vohume for maintenance or cleaning. o an slternative

smabodiment, the cover plate 86 or at least a portion theveot adjacent to face plate 50 may be

substantially vertical or even sloped away from first volume 53 (foward second volume 54),

Positioning the cover plate 6§ in this manner may mininize compaction of Hiter in the first

volame 33 if the Grst volume is Sled to nesr its top.

prrrry

66271 in another preferred cmbodiment, the device may inchude an optional trench closer
3 disposed rearward of gach of the soil cutting blades 10 and outlets 28, in & vertical plane
extending through the cutting blades and outlets and paralis! to the divection of travel. The
rrench closer should be effective 1o romove soil displaced outwardly by the cutting blades
back over the trench afier the material has been deposited therein, A varisty of devices are
suitable {or use heveln, ncluding a pair of horizontal graders, blades or disks forming gn

acute angle with the trench to deflect or fianel soil lying on the surfios over the trench. In

another optional, but preferred embodiment, a mower or coulters 51, such as are conventional
in the art, may be included on the apparatus forward of the cutting blades 1 when treating

grounsd covered with heavy vegetation or other trash.

100283 To move the apparatus across a ficll, in a preferred embodiment the apparatus is

o

constructed as 8 fleld-going mackine having frame 78 for carrving the above-mentioned
cutting blades 16, dispenser 20 and other optional components, and also including a means

for providing powsr to deive the components, particularly the sugers 40, As shows ia

b

ey

Figures }

and 2, the apparains may include & ground traversing carrizge to which the frame

J‘

-
K
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70 is attached, and which may be connected to any suitable vehicle, such as a tractor, with a
hitch 71, In this embodiment, the carriage may nclude a selfcontained lifiing mechanism 72
for raising and lowering the apparatus, Without being limited thereto, suitable lifling
mechanisms include preumstic or hydraulic oylinders as gre conventional in the art. As
shown in Figure 1, when the oylinder 72 is in g retracted position, the front of the apparatus is
lowered, alfowing the cutting blades 18 to comtact the soil. In contrast, when the cyvlinder 72
15 extended as showd in Figare 2, the front end is raised out of contact with the soil.
Alernatively, the frame 70 may include a bracket {not showy) for mounting the apparatus to
g suitable velicle from which the apparatus is suspended. Movement of the apparatus
between a raised position for transportation and storage and a lowered position Yor engaging
the ground may be accomplished by a conventional Hifting device on the vehicle. Ineither of
these embodiments, power (o operate the components may include a sultable power take-off
mechanism {or connection to the tractor ov vehicle as s conventional in the art, or a self-
contained power source such as a diesel or gasoline engine, or electric engines drawing
energy Srom the vehicle. The practitioner skilled in the art will recognize that the power
supply should include suitable drive belts, gears, or other conventional drive mechanisms fox
connection between the power souree and the moving components. In another preferred

~
.‘4'

embodiment shown in Figures | and 2, the frame 70 inclades support wheels 74 adjacent

{near) the front end theren! such that they engage the ground when the front end is owered.

The height of the wheels is adjustable, thereby allowing ready control of soil cotting depth by

es. I addition, the height and position of the wheels 74 are also preferably

3

the cutting blad

§

hie lower surface 26 and troughs 28 at an incline toward the

3

selected effective (o dispose t
front wall when the wheels are in contact with the ground, The troughs and lower surface are
essentiaily horizontal whes the apparatus is boing moved to a site of application as in Figure
2. However, inclination of the apparatus when the frame is lowered for field application of
the material, as in Figure 1, facilitates the transport of the material 1o the from of the device,
increasing the downward pressure on the culling blades for improved soll contact.

10029] Boring operation, soil amendment material such as dry poulivy Httor is deposited

into the first volume 53 of the receptacie 21 at a poulry pr@dmtion site or other loading

~

facility. At the desired agricnitural field, the frame 70 s lowered from its transporiation
position (Figure 2} such that the cutting blades 10 contact and penefrate the ground to the

pulled across the field {Figure 13 Al substantially
g :

&
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s the apparatus is moved or p

ime, rotation of the asgers 46 s initiated, wansporting material from the first

st
w3
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volume along the tronghs 28 and through the restrictive openings 52 in the face plate 50 info

8
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the secoud volume 54, Large particles or clumps of material are simultancously ground oy
sheared into smaller particles by the action of the augers in concert with the restrictive
openings. We have found that an added advantage of the auger systen Is the officient
wransport of the material in the receptacie o the back to the front, not only ensuring

3

substantially complete dispensing of the material, but also maintaindng sufficient weight
above the cutting blades o force them into the sofl.  Depending on the material, the speed of
ihe augers may be slowed to prevent heat butld-up, or increased © increase the rate of

material application to the soil. Dust production is minimized by the mass of material

2]

situated above the bottom mounted gugers. As the cutting blades pass through the soil,
cutting a plurality of substantially paralie] trenches therein, the material is dispensed frony the
outlets 29, through the chufes 33 and gap 15, into the wenches.

{030] It s understood that the foregoing detalled deseription is given mersly by way of
iHustration and that modifications and variations may be made thereln without departing from

the spirit and scope of the invention.
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We claim:

L. An apparatys for distributing soll amendment materials comprising:
a3 a plurality of sotl cutting blades effective to cut & plurality of substantially paralie}

frenclies i the soil when pulled through the soil in g direction of travel:
b} a dispenser for delivering soil amendment material to the trench cut in the sof]
regrward of said cutting blades, whersin said dispenser comprises:
i} &receptacie comprising opposed front and rear walls and opposed side walls,
sn indet for said material, and @ lower surface extending between said walls;
2} said lower surface comprising o plurality of substantially parallel clongsted

troughs disposed substamtially longitudinally slong the length thereof, each of said troughs

having an-ontlet st the bostony therent, wherein sach said outlet is positioned adiacent to ane

of said front wall or rear wall and rearward of and over the path of travel of one of said
cutting blades effective to dispense said material 1o said trench in the soil;

3} & plurality of screw augers, wherein one said auger is disposed in each of said
troughs and said augers are adapted to both transport said material i a direction along the

lenpth of said sroughs toward said outlets and grind or shear said material as it is transported;

4y an upstanding face plate disposed Iatorally between said side walls

723

substantially perpendicular o said troughs and augers, and on the side of said outlets which is
upstresrn from said dircetion of transport of said material in said roughs, said faoe plate
defining fird and second volumes within sakd receptacie, said first volumie being upstream of

aid material, and aaid second volume

tﬁ

said face plate relative 1o said direction of transport of 53
being downstream of 3aid face plate relative to said direction of transport of said material and
encompassing said outlets; and
3} said face plate comprising a bottom edge adjacent said troughs and an upper
edge disposed above the uppermost radial edge of sald augers, and said face plate further

comprising a plurality openings through which said screw augers pass.

2. The appavates of claim | further comprising @ cover plate extending over said second
volume and said outlets and between the side walls.

3 The apparates of claim 2 whereln said cover plate is disposed at an sngle sloping

B

toward said fisst volumes.
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4, The apparatus of claim 1 wherein said openings through said facs plate have s

diameter which is less than I inches greater thas the diameter of said avgers.

b The appavatus of claim 3 wherels said openings through said face plate have a

digmeter which is less than 1 inch greater than the diameter of said augers.

é. The apparatus of claim | whereln the number of said troughs is sufficient to extend

taterally substantially between said side walls.
7. The apparatus of clabm § comprising at least & of said troughs and said augers within

said receptacle

g The apparatus of elainy 1 wherein said troughs comprise downwardly inclined side
walls.
g The apparatus of claim § wherein said inchined side walls comprise an upper edg

&

and the npper cdges of adjacent troughs merge al a crest, and within said first volume cf said

gt
recepiacie said crest is disposed below the uppermost radial edge of said augers

Hi The apparatus of claim | wherein the blades of said augers are not provided at the end
adiacent to one of said front or said rear wall downsiream of said divection of transport of
said material 2 distance effective {o provent a buildup of material against said Hront or rear

wall,
11, The apparatus of claim 2 wherein said cover plate is hinged.

12, The apparatus of claim 1 wherein &l least a portion of safd front wall or rear wall

¥

which is adiacent to said putlets i openable.

13, The apparatus of claimy 1 wherein said outlets further comprise a downwardly

0w
e
justord

14, The apparatus of elaim | wherein said outlcts are disposed adjacent to said front wi
Ll
and said second volume is between said frons wall and said face plate,

34
L
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F5.

o

he apparatus of claim | whersin said outlets are disposed adjacent 1o said regr wall

o

and said second vohume is between said rear wall and said face plate.

16, The apparatus of claim | wherein saud soil cutting blades are selected from the group

consisting of disks, conliers, rippers, knives, chisel pows, shanks, and cultivator shovels.

17 The apparatus of claim 16 wherein cach of said soll cutting blades comprise & pair of

H

spaced aparn, upright disks which are angled toward one another such that sald disks

comprise adjacent edges facing said direction of trave! and downward toward said sotl, and

form a gap therebetween at the edges of said disk facing away from said divection of travel,

18, The apparatus of claim 17 wherein said ontlet is disposed above said gap.

19 A method for dispensing of soil amendment materiad to sofl comprising:
{A}  providing soil amendment material in an appsratus comprismg:
ay  aphrality of soif cutting blades effective to ot a plurality of substantially
paraliel trenches in the soil when pulied through the soil in a divection of wavel;
b a dispenser for delivering soil amendment material to the trench cut in the sol
rearward of said cutting blades, wherein said dispenser comprises:

1) & receptacie comprising oppused frout and rear walls and opposed side walls,
an tnlet for said material, and a lower surface extending between said walls;

2} said lower surface comprising a plurality of substantially paralle! clongated
troughs disposed substantially tonghtudinally along the length thereof, sach of said troughs
having an outlet at the bottom thereof, whereln cach sald ontlet is pasis‘.ioned adjacent to one
of said front wall or rear wall and resrward of snd over the path of tragve! of one of said
cuiting blades effective to dispense said material 1o said trench in the soll;

33 a plorality of serew augers, wherein oune said anger s disposed in each of said
froughs and said augers are adapted to transport said material in g divection glong the length

of said troushs toward said

outlets;

4} an npstanding fee plate disposed laterally between sald side walls
substantially perpendicular to said ’;maghs and augers, and on the side of said outlets which is
oy & id divection of traus aid material in said tronchs. said face nlag
upstream from said divection of travspont of material in sald troaghs, said faee plate

&l

defining first and second volumes within said receptacie, said first volume being upstream of

o
Fk
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said face plate relative to sald direction of transport of said material, and said second volume
being downstream of said fce plate relative to said direction of transport of said material and
encompassing said outlets;

3} said face plate comprising 2 botton edge adjacent said troughs and an upper
edge disposed above the uppermost radial edge of suid angers, and sald face plate further
comprising a plarality openings through which said screw augsrs pass:

whereln said material is provided v said fivst volume of said receptacie;

{8} cutting a plurality of trenches in the soil by drawing said soil cutting blades
therethrough: and

{{}  dispensing said material into said frenches from sald repeptacie through said
outlets,

)

26, The method of claim 19 wherein said material comprises poultry litter,

e

2 The method of claim 19 wherein said soil is selected from the group consisting

P

of a pasture, tilled agricublural fields for crop production, no-tilled agricultural figlds for crop

production, and nurseries.

ez

22, The wethod of claim 19 wherein said dispenser further comprises & cover plate

extending over said second volume and said outlets and between the side walls,

,M..‘
b
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