PCT

2

WORLD INTELLECTUAL PROP,
International B

INTERNATIONAL APPLICATION PUBLISHED UNDEF

i lassification 6 :
(51) International Patent Classification Al anIr wo  9609963al
01K 5/00, AO1F 29/00
A0l ’ (43) International Publication Date: 28 March 1996 (28.03.96)
(21) International Application Number: PCT/IE95/00046 | (81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH,

(22) International Filing Date: 19 September 1995 (19.09.95)

(30) Priority Data:

$940744 19 September 1994 (19.09.94) IE

(71) Applicant (for all designated States except US): SALFORD
ENGINEERING LIMITED [IE/IE}; Borris, County Carlow
(IE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): O’NEILL, Oliver [IE/IE];
Kilgreaney, Bagenalstown, County Carlow (IE). FOLEY,
Thomas (IE/IE]; Ballymurphy, Borris, County Carlow (IE).

(74) Agent: F.F. GORMAN & CO.; 54 Merrion Square, Dublin 2
(IE). -

CN, CZ, DE, DK, EE, ES, Fi, GB, GE, HU, IS, JP, KE,
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN,
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
TJ, T™M, TT, UA, UG, US, UZ, VN, European patent (AT,
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG), ARIPO patent (KE, MW, SD,
SZ, UG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and 1o be republished in the event of the receipt of
amendments.

(54) Title: APPARATUS FOR MIXING AND DISPENSING MATERIAL

(87) Abstract

|fz;
S

62 /59

55
41
65

VI
0

58

5y
62

s

A mixer feeder wagon (1) for mixing and dispensing animal feed comprises a mixing compartment (10) and a dispensing compartment
(11). A mixing rotor (40) rotatable in the mixing compartment (10) mixes animal feed therein, and urges the mixed animal feed into the
dispensing compartment (11) where it is dispensed through a dispensing outlet (12) by a dispensing auger (36). The mixing rotor (40) is
provided with first and second mixing paddles (43 and 44), respectively. Each first mixing paddle (43) is provided with a leading surface
(59) which faces in the direction of motion of the mixing paddles (43), and extends from a leading portion (60) to rearwardly disposed
trailing ends (62) for urging the material being mixed forwardly in the general direction of motion of the first mixing paddles (43) and
endwardly in the general directions towards the trailing ends (62) of the first mixing paddles (43) for evenly distributing the ingredients

throughout the animal feed during mixing.
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"Apparatus for mixing and dispensing material”

The present invention relates to apparatus for mixing and
dispensing material, and in particular fibrous type material,
typically, animal feed which may include silage, hay or straw and
other ingredients. Needless to say, the invention is not limited

to mixing and dispensing apparatus for animal feed.

Apparatus for mixing and dispensing animal feed, in general, are
referred to as mixer feeder wagons. Typical mixer feeder wagons
are disclosed in British Patent Specification No. GB-A-2,139,911
and European Patent Specification No. EP-A-0,427,483. Such mixer
feeder wagons, in general, comprise a container which defines an
elongated mixing compartment in which the animal feed is mixed and
a dispensing compartment fed from the mixing compartment through
which mixed animal feed is dispensed. The mixing compartment, in
general, comprises a lower portion of substantially semi-circular
transverse cross-section. A mixing rotor which comprises an
elongated shaft having a plurality of longitudinally extending
mixing paddles carried on radially extending support arms, which
extend from the shaft is rotatably mounted in the mixing
compartment. The rotational axis of the mixing rotor, in general,
coincides with the axis of generation of the semi-circular portion
of the mixing compartment. Typically, the dispensing compartment
is an elongated compartment which extends longitudinally along one
side of the mixing compartment. An auger is rotatably located in
the dispensing compartment for urging animal feed along the
dispensing compartment through a dispensing outlet. The mixing
and dispensing compartments, in general, communicate through an
elongated opening which is closable by a vertically extending,
slidably mounted closure plate for separating the mixing and
dispensing compartments during mixing of the animal feed.

The mixing paddles of the mixing rotor of such mixer feeder
wagons, in general, extend in a gererally longitudinal direction
parallel to the rotational axis of the mixing rotor. Such mixer
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feeder wagons, in general, have been found to be quite adequate
when provided in sizes up to 14/16 cubic metre capacity. The
axial length of the mixing compartment of such mixer feeder
wagons, in general, would not exceed 4 metres. However, it has
been found that where such mixer feeder wagons are provided in
sizes greater than 14/16 cubic metres capacity, and typically of
20 cubic metre capacity, mixing of the animal feed may be
inadequate. This is particularly so where a substantial
proportion of the fodder is fibrous material, typically, silage.
It has been found that the mixing achieved in such mixer feeder
wagons is less than adequate. The mixing compartment of wagons of
20 cubic metre capacity, in general, would be of axial length of
approximately 5 metres long, and larger capacity wagons may be of
axial length up to 8 metres and even longer, and it has been found
that the dispersion of ingredients throughout the animal feed
along the entire length of the wagon is not always acceptable.

There is therefore a need for a mixer feeder wagon and apparatus
for mixing and dispensing material which provides a more uniform
mix of materials over a relatively wide range of mixing
compartment sizes.

The present invention is directed towards providing such apparatus
for mixing and dispensing material.

According to the invention, there is provided apparatus for mixing
and dispensing fibrous material, the apparatus comprising a
container defining a hollow interior region which forms an
elongated mixing compartment of partly circular transverse cross-
section defining a longitudinally extending main central axis
which is co-axial with the axis of generation of the partly
circular portion of the mixing compartment, a mixing rotor being
rotatable in the mixing compartment about a rotational axis
coinciding with the main central axis, the mixing rotor comprising
at least one elongated mixing paddle having a leading surface
facing in the general direction of motion of the mixing paddle,
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wherein at least one of the mixing paddles is a first mixing
paddle, and the leading surface of each first mixing paddlie has a
leading portion which is located intermediate a pair of
longitudinally spaced apart trailing ends, the trailing ends being
rearwardly disposed of the leading portion relative to the
direction of motion of the mixing paddle, and the leading surface
of each first mixing paddle extends from the leading portion to
the respective trailing ends for urging material forwardly in the
general direction of motion of the first mixing paddie and
endwardly in respective general directions towards the trailing
ends of the first mixing paddle.

Preferably, the leading portion of the leading surface of each
first mixing paddle is located along the first mixing paddle
substantially midway between the trailing ends.

Advantageously, the trailing ends of each first mixing paddle
coincide with the respective opposite ends of the first mixing
paddle.

In one aspect of the invention the leading surface of each first
mixing paddle extends from the leading portion to each trailing
end at an angle in the range of 3° to 45° relative to a line
extending parallel to the main central axis. Preferably, the
leading surface of each mixing paddle extends from the leading
portion to each trailing end at an angle in the range of 10° to
30° relative to the line extending parallel to the main central
axis. Advantageously, the leading surface of each first mixing
paddle extends from the leading portion to each trailing end at an
angle in the range of 10° to 20° relative to the line extending
parallel to the main central axis. Ideally, the leading surface
of each first mixing paddle extends from the leading portion to
each trailing end at an angle of approximately 13° relative to the
line extending parallel to the main central axis. In another
aspect of the invention the mixing rotor comprises at least one
second mixing paddle, each seccnd mixing paddle having a leading
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surface extending longitudinally and substantially parallel to the
main central axis. Preferably, the first and second mixing
paddles are arranged in pairs, one first mixing paddie and one
second mixing paddle being provided in each pair, and the first
and second mixing paddles of each pair being disposed about the
rotational axis of the mixing rotor at approximately 180°
intervals to each other. Advantageously, a plurality of pairs of
first and second mixing paddles are provided, the pairs of mixing
paddles being spaced apart longitudinally along the rotational
axis of the mixing rotor, adjacent pairs of mixing paddles being
oriented at approximately 90° to each other.

In one aspect of the invention the leading surface of each mixing
paddle extends substantially radially relative to the rotational
axis of the mixing rotor. In another aspect of the invention each
mixing paddle defines an outer peripheral edge, the radius of
which from the rotational axis of the mixing rotor is less than
the internal radius of the partly circular portion of the mixing

compartment.

In a further aspect of the invention the mixing rotor comprises a
rotor shaft which is rotatably carried in the mixing compartment,
each mixing paddle being radially spaced apart from the rotor
shaft and being carried on corresponding carrier arms extending
radially from the rotor shaft.

Preferably, the partly circular portion of the mixing compartment
is formed by an elongated longitudinally extending base of
substantially semi-circular transverse cross-section.

Advantageously, a longitudinally extending side wall extending the
length of the mixing compartment extends from the semi-circular
base in a generally upward direction for defining one side of an
open mouth to the mixing compartment. Preferably, the side wall
is of arcuate transverse cross-section and of radius substantially
similar to that of the base.
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In one aspect of the invention an elongated blade extends
longitudinally parallel to the central axis and extends from the
side wall into the open mouth, the blade terminating in an
elongated longitudinally extending leading edge for co-operating

5 with each mixing paddle for breaking up masses of fibrous
material. Preferably, the blade extends substantially
tangentially from the side wall, and extends in a direction
towards the leading surface of each mixing paddle as the mixing
paddle is rotating and approaching the blade.

10 The advantages of the invention are many. It has been found that
the provision of one or more first mixing paddies significantly
improves the uniformity of distribution of the ingredients
throughout the mixed materials. It has been found that the
distribution of fibrous ingredients through the mixed materials is

15 also relatively uniform. This is achieved by virtue of the fact
that the leading surface of each first mixing paddle, as well as
imparting a forward component of motion to the ingredients within
the mixing compartment relative to the direction of motion of the
mixing paddles also imparts a component of motion to the

20 ingredients which is parallel to the main central axis of the
mixing compartment. This latter component of motion which is
parallel to the main central axis urges the ingredients towards
one or other trailing end of the relevant first mixing paddle,
depending on which part of the leading surface of the mixing

25 paddle is imparting motion to the ingredients. In this way, as
well as being moved forwardly in the direction of motion of the
first mixing paddles, the ingredients are also moved in a general
direction longitudinally along the mixing compartment parallel to
the main central axis. This thus ensures a more even distribution

30 of ingredients of the material being mixed over the entire Tength
of the mixing compartment.

In general, it has been found that lower power is required to
power the mixing rotor for mixing materials such as animal feed
which contains fibrous ingredients, such as hay or silage, than



WO 96/08963 PCT/IE95/00046

10

15

20

25

30

6

would be required by mixer feeder wagons known heretofore. It is
believed that the reduction in power requirement is achieved by
virtue of the fact that the ingredients by being urged with a
component of motion parallel to the main central axis of the
mixing compartment are urged endwardly from the first mixing
paddles, thereby minimising any jamming or clogging of material in
a forward direction relative to the direction of motion of the
mixing paddies.

The provision of second mixing paddles has the added advantage
that material which has been urged from the path of a first mixing
paddle into the path of a second mixing paddle is mixed by the
second mixing paddle in the location of the second mixing paddie
with other materials in the mixing compartment.

The fact that the leading surface of each first mixing paddle
extends from the leading portion of the leading surface to
respective trailing ends of the leading surface avoids any danger
of material being urged entirely towards one end of the mixing
compartment.

Additionally, it has been found that where the fibrous ingredients
are supplied to the apparatus in bulk form, typically, in the form
of a bale of fibrous material, such as, for example, a large bale
of silage, hay or straw, the provision of the first mixing paddles
facilitates in breaking up of the bale and separating the fibrous
material from the bale for mixing with other ingredients. This
advantage is achieved by the co-operating action between the
longitudinally extending blade adjacent the open mouth of the
mixing compartment and the first and second mixing paddles, and in
particular, the co-operating action between the longitudinal blade
and the first mixing paddles. The first mixing paddles co-operate
with the longitudinal blade with a scissors type cutting action
for cutting long fibrous ingredients into relatively short
lengths. This scissors type action between the first mixing
paddles and the longitudinal blade also minimises the power
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requirement required for cutting the fibrous material.

When the apparatus is provided with a mixing compartment of
capacity of 14/16 cubic metres and greater, significantly improved
results are achieved over and above known apparatus of similar
capacities. In particular, it has been found that the ingredients
of the mixed material are relatively evenly and uniformly
distributed throughout the mixed material, even where the
ingredients include fibrous ingredients a relatively uniform
distribution of the ingredients is also achieved, and the
uniformity of distribution of the ingredients is significantly
improved over mixes which can be obtained from apparatus known
heretofore of similarly relatively large capacities. These
improvements in the distribution of the ingredients in the mixed
materials and in the reduced power requirements are also achieved
in apparatus of smaller capacities constructed according to the
invention. Such smaller capacity apparatus may comprise a mixing
compartment of capacity as low as 5 cubic metres, and even lower.
The apparatus according to the invention is particularly suitable
for mixing animal feeds which comprise fibrous ingredients, such
as, for example, silage, straw, hay and the like.

The invention will be more clearly understood from the following
description of a preferred embodiment thereof, which is given by
way of example only, with reference to the accompanying drawings,

in which:

Fig. 1 is a perspective view of apparatus according to the
invention for mixing and dispensing material,

Fig. 2 is a transverse cross-sectional end elevational view
of the apparatus of Fig. 1,

Fig. 3 is a plan view of the apparatus of Fig. 1,

Fig. 4 is a cut-away perspective view of a portion of the
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Fig. 5 is an end elevational view of a detail of the

apparatus of Fig. 1,
Fig. 6 is a plan view of the detail of Fig. 5,

Fig. 7 is a cross-sectional end elevational view of the
detail of Fig. 5 on the line VII-VII of Fig. 6, and

Fig. 8 is an end elevational view similar to Fig. 5 of
another detail of the apparatus of Fig. 1.

Referring to the drawings, there is illustrated apparatus
according to the invention for mixing and dispensing fibrous
material, in this case, a mixer feeder wagon which is indicated
generally by the reference numeral 1 for mixing and dispensing
animal feed. The general construction of the mixer feeder wagon 1
is substantially similar to the mixer feeder wagon disclosed in
British Patent Specification No. GB-A-2,139,911, and only those
parts of the mixer feeder wagon which are relevant to the
invention will be described in detail. It will be assumed that
the general construction of the mixer feeder wagon 1 will be well
known to those skilled in the art from the disclosure in
Specification No. GB-A-2,139,911.

The mixer feeder wagon 1 comprises a chassis 2 which is carried on
ground engaging wheels 3. A forward portion of the chassis 2
terminates in a tow hitch 4 for hitching the mixer feeder wagon 1
to an agricultural tractor or any other suitable towing vehicle.

A container 7 is carried on the chassis 2 through four load cells
8, one at each corner of the chassis 2, for weighing the contents
of the container 7. The container 7 defines a hollow interior
region which forms a mixing compartment 10 in which animal feed is
mixed, and a dispensing compartment 11 fed from the mixing
compartment 10 through which mixed animal feed is dispensed
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through a dispensing outlet 12. The container 7 comprises an
elongated longitudinally extending base 13 of substantially semi-
circular transverse cross-section which extends between front and
rear end walls 14 and 15, respectively, and forms a lower portion
of the mixing compartment 10 of substantially semi-circular
transverse cross-section. A longitudinally extending arcuate side
wall 16 of radius similar to that of the base 13 extends upwardly
from the base 13 and inwardly towards an upper open mouth 17 to
the mixing compartment 10. A longitudinally extending, outwardly
inclined side wall 18 extends from the side wall 16 and is
supported by an upwardly extending side wall 19, both of which
extend between the front and rear end walls 14 and 15,
respectively. A side wall 20 extends between the front and rear
end walls 14 and 15, and together with the base 13, the side wall
16 and the end walls 14 and 15 form the mixing compartment 10.
The base 13 and side wall 16 define an axis of generation which
coincides with a main central axis 25 of the mixing compartment
10.

The dispensing compartment 11 is formed by a partly cylindrical
side wall 27 which extends between the front and rear end walls 14
and 15, respectively. Walls 28 and 29 extending between the front
and rear end walls 14 and 15 extend from the side wall 27 to the
base 13 and side wall 20, respectively for forming the dispensing
compartment 11. The dispensing compartment 11 communicates with
the mixing compartment 10 through a communicating opening 30 which
is formed between the base 13 and the side wall 20 and extends
between the end walls 14 and 15.

A closure means, namely, a closure plate 33 closes the
communicating opening 30, and the closure plate 33 is slidable in
tracks 34 on the end walls 14 and 15 from an upper open position
illustrated in Fig. 4 with the mixing and dispensing compartments
10 and 11, respectively communicating through the communicating
opening 30, to a lower closed position illustrated in Fig. 2 with
the two compartments 10 and 11, respectively, jsolated for
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facilitating mixing of the ingredients of the animal feed in the
mixing compartment 10. An hydraulic ram (not shown) is mounted on
the side wall 20 for raising and lowering the closure plate 33
between the open and closed positions.

A dispensing auger 36 carried on an auger shaft 37 which is
rotatably carried in bearings (not shown) in the end walls 14 and
15 is rotatable in the dispensing compartment 11 in the direction
of the arrow A for urging mixed animal feed received from the
mixing compartment 10 in the direction of the arrow B towards and
through the dispensing outlet 12. This aspect of the mixer feeder
wagon is not relevant to the invention, and will not be described
in further detail.

Returning now to the mixing compartment 10, a mixing rotor 40 is
rotatably mounted in the mixing compartment 10 for mixing the
ingredients of the animal feed, and for urging the mixed feed
through the communicating opening 30 into the dispensing
compartment 11. The mixing rotor 40 comprises a rotor shaft 41
which is rotatably carried in bearing (not shown) in the end walls
14 and 15. The rotor shaft 41 defines the rotational axis of the
mixing rotor 40, and the mixing rotor 40 is located in the mixing
compartment 10 so that the rotational axis of the mixing rotor 40
coincides with the main central axis 25 of the mixing compartment
10. A drive transmission described below rotates the mixing rotor
40 in the direction of the arrow C.

Three first mixing paddles 43 and three second mixing paddles 44
for mixing animal feed in the mixing compartment 10 as the mixing
rotor 40 rotates are carried by pairs of carrier arms 45 which
extend radially from the rotor shaft 41. The first and second
mixing paddles 43 and 44 extend substantially longitudinally in a
general direction parallel to the main central axis 25. The first
and second mixing paddles 43 and 44 are arranged in pairs along
the rotor shaft 41, and the first and second mixing paddles 43 and
44 of each pair are spaced apart at 180° intervals around the
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rotor shaft 41. The pairs of first and second mixing paddies 43
and 44 are arranged so that the first mixing paddle 43 of each
pair is arranged at 90° around the rotor shaft 41 relative to the
next adjacent first mixing paddle 43. The mixing paddles 43 and
44 define outer peripheral edges 47 which define the outer
periphery of the mixing rotor 40. The radius of the peripheral
edges 47 from the rotational axis of the mixing rotor 40 is
slightly less than the radius of generation of the inner surfaces
of the base 13 and side wall 16 of the mixing compartment 10 for
providing clearance between the edges 47 and the inner surfaces of
the base 13 and side wall 16. In this embodiment of the
invention, the clearance between the edges 47 of the mixing
.addles 43 and 44 and the inner surfaces of the base 13 and side

wall 16 is approximately 20 mm.

Each second mixing paddle 44 is formed by a pair of angle iron
members, namely, a leading angle iron member 49 and a trailing
member 50. The leading angle iron member 49 of each second mixing
paddle 44 defines a leading surface 52 which faces in the general
direction of motion of the mixing paddles 43 and 44, and which
extends longitudinally and radially relative to the rotational
axis of the mixing rotor 40 for engaging and mixing the animal
feed. The trailing angle iron member 50 is seam welded to the
leading angle iron member 49 along longitudinally extending seams
53, and is arranged relative to the leading angle iron member 49
to form a trailing surface 54 which is bevelled, in other words,
raked rearwardly inwardly relative to the leading surface 52. It
has been found that this minimises the possibility of jamming of
the fibrous material between the second mixing paddies 44 and the
inner surface of the base 13 and side wall 16.

Each first mixing paddle 43 comprises a leading angle iron member
55 and a trailing angle iron member 56 which are welded together
along longitudinally extending seams 58. The leading angle iron
member 55 of each first mixing paddle 43 defines a leading surface
59 having a leading portion 60 and a pair of trailing ends 62,
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which are disposed rearwardly of the leading portion 60 relative
to the direction of motion of the first mixing paddies 43. The
leading portion 60 of each first mixing paddle 43 is located
midway between its respective trailing ends 62. The leading
surface 59 of each first mixing paddle 43 faces in the general
direction of motion of the first mixing paddles 43 and extends
from the leading portion 60 to the respective trailing ends 62 for
mixing and urging the animal feed forwardly in the direction of
motion of the first mixing paddles 43 and also endwardly towards
the trailing ends 62 as the mixing rotor 40 rotates. The
imparting of motion to the animal feed in the two directions,
namely, forwardly and endwardly relative to the direction of
motion of the mixing rotor 40 has been found to significantly
improve the mixing action of the mixing rotor 40 on the
ingredients of the animal feed, and furthermore, it has been found
provides a more even and uniform distribution of the ingredients,
and in particular fibrous ingredients throughout the animal feed.
The leading surface 59 of each first mixing paddle 43 extends
rearwardly from the central leading portion 60 towards each
trailing end 62 at an angle a of approximately 13° relative to a
line 65 extending parallel to the rotational axis of the mixing
rotor, see Fig. 6. The trailing angle iron member 56 of each
first mixing paddle 43 defines a trailing surface 64 which is
substantially similar to the trailing surface 54 of the second
mixing paddles 44, and is rearwardly inwardly raked relative to
the leading surface 59 of each first mixing paddle 43. The
leading surfaces 59 and 52 of the first and second mixing paddles
43 and 44, respectively, extend substantially radially to the
respective outer peripheral edges 47.

A longitudinally extending blade 68 extends from the side walls 16
between the end walls 14 and 15 and terminates in a leading edge
69 for co-operating with the first and second mixing paddies 43
and 44 for separating from a bale of fibrous material supported in
the open mouth 17, fibrous material which has been ripped by the
mixing paddles 43 and 44 from the bale. The blade 68 extends
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substantially tangentially from the side wall 16 into the open
mouth 17. A support member 70 extending transversely from the
outwardly extending side wall 18 extends transversely across the
open mouth 17 for supporting bales or blocks of silage material
and also for co-operating with the mixing rotor 40 for breaking up
the bales or blocks of silage material as will be described below.
The support member 70 is located substantially halfway between the
end walls 14 and 15. A mixer feeder wagon provided with support
members substantially similar to the support member 70 is
described in European Patent Specification No. EP-A-0,427,483.

The drive transmission for rotating the mixing rotor 40 also
rotates the dispensing auger 36, and is located on the front end
wall 14 of the container 7, and receives drive from a power take-
off shaft of the towing tractor. Referring to Fig. 1, the drive
transmission comprises a sprocket 72 fast on the auger shaft 37
which is driven from a gearbox 73 by a drive chain 74. The
gearbox 73 is mounted on the chassis 2. A drive chain 75 around
sprockets 76 and 77 fast on the auger shaft 37 and rotor shaft 41
transmits drive from the auger shaft 37 to the rotor shaft 41 for
rotating the mixing rotor 40. The sprockets are arranged to
provide a gear ratio of approximately 10:1, and typically, the
mixing rotor is rotated at a speed of approximately 10 revs per
minute, while the auger 36 is rotated at a speed of approximately
100 revs per minute. A splined shaft 78 extending from the gear
box 73 receives drive from a power take-off shaft of the tractor
(not shown) to which the mixer feeder wagon 1 is hitched through a
drive shaft (also not shown) for rotating the auger 36 and the
mixing rotor 40 in the direction of the arrows A and C,

respectively.

A door 79 closes the dispensing outlet 12 and is hingedly
connected to the wall 29. A chain 80 connected between the door
79 and the closure plate 33 opens the door 79 on the closure plate
33 being raised into the open position. Closure of the closure
plate 33 causes the door 79 to close. A chute 82 hingedly
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connected to the wall 28 below the dispensing outlet 12 is

connected to the door 79 by chains 83 so that on opening of the
door 79 the chute 82 is raised (see Figs. 1 and 4) for directing
animal feed from the dispensing outlet 12 into an animal feeding

trough or the like.

In use, with the mixer feeder wagon 1 hitched to a tractor (not
shown) and drive being transferred to the gearbox 73 through a
drive shaft (not shown) from the power take-off shaft of the
tractor the mixer feeder wagon 1 is ready for use. The closure
plate 33 is lowered into the closed position and the mixing rotor
40 and dispensing auger 36 are rotated. Rotation of the
dispensing auger 36 has no effect until the closure plate 33 is
opened. With the mixing rotor 40 rotating in the direction of the
arrow C, the ingredients of the animal feed to be mixed are
delivered into the mixing compartment 10 through the open mouth
17. Typically, the ingredients of the animal feed are silage and
other fodder, nutrients, feed supplements and additives.
Typically, the silage is provided in large blocks or bales, and
the blocks or bales are partly supported on the support member 70.
As the mixing rotor 40 rotates, the action of the leading surfaces
59 and 52 of the first and second mixing paddies 43 and 44,
respectively, on the silage which depends downwardly from the
support member 70 causes part of the depending portions of silage
to be ripped away from the block or bale of silage. As the ripped
away portions of silage are engaged against the leading edge 69 of
the blade 68, the co-operating action of the first and second
mixing paddles 43 and 44 with the blade 68 separates the ripped
away portions of silage from the bale or block, and also divides
the ripped away portions into smaller portions. This action
continues until the blocks or bales of silage material are
complietely broken up and substantially evenly distributed
throughout the mixing compartment 10. The other ingredients of
the animal feed may be delivered into the mixing compartment 10 at
any appropriate time and are mixed in the mixing compartment 10 by
the action of the mixing rotor 40. On the animal feed being
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thoroughly mixed, and with the dispensing auger 36 rotating the
closure plate 33 is opened. The first and second mixing paddles
43 and 44 urge the mixed animal feed into the dispensing
compartment 11 through the communicating opening 30 where the
action of the dispensing rotor 36 urges the feed along the
dispensing compartment 11 in the direction of the arrow B and
through the dispensing outlet 12. To enhance the dispensing
action of the dispensing auger 36 for dispensing the animal feed
through the dispensing outlet 12, it has been found desirable to
provide the last few flights of the dispensing auger 36 adjacent
the dispensing outlet 12 of opposite hand to those of the other

flights of the dispensing auger 36.

While the first mixing paddles have been described as comprising
leading and trailing angle iron members, in certain cases, it is
envisaged that each first mixing paddle may be provided by a
single angle iron member, and indeed, each first mixing paddle may
in certain cases be provided by a longitudinally extending plate
member which defines the leading surface which extends from a

leading portion to the trailing ends.

It will of course be appreciated that while the mixing rotor has
been described as being provided with three first mixing paddles
and three second mixing paddles, any number of first and second
mixing paddles may be provided, and indeed, in certain cases, only
one first mixing paddle may be provided, and in other cases, the
mixing rotor may be provided with mixing paddles, all of the type
of the first mixing paddles, in other words, the mixing rotor

would not include any second mixing paddles.

While the apparatus has been described as being a mixer feeder
wagon, the apparatus may be provided in any other form, whether as
a mobile wagon or a stationary apparatus. It will also of course
be appreciated that the apparatus may be used for mixing any other
materials besides animal feed.
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It is envisaged in certain cases that the door which closes the
dispensing outlet may be operated by means other than a chain
connected to the closure plate, for example, the dispensing outlet
door may be operable by an hydraulic ram or an hydraulic motor.
Additionally, it will be appreciated that the chute from the
dispensing outlet may be operable, likewise, by an hydraulic ram
or an hydraulic motor, or by any other suitable means.

It is envisaged that in certain cases the support member extending
into the open mouth for supporting a bale in the open mouth may be
dispensed with.
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CLAIMS

1. Apparatus for mixing and dispensing fibrous material, the
apparatus (1) comprising a container (7) defining a hollow
interior region which forms an elongated mixing compartment (10)
of partly circular transverse cross-section defining a
longitudinally extending main central axis (25) which is co-axial
with the axis of generation of the partly circular portion (13) of
the mixing compartment (10), a mixing rotor (40) being rotatable
in the mixing compartment (10) about a rotational axis (25)
coinciding with the main central axis (25), the mixing rotor (40)
comprising at least one elongated mixing paddie (43,44) having a
leading surface (59,52) facing in the general direction of motion
of the mixing paddle (43,44), characterised in that at least one
of the mixing paddles (43,44) is a first mixing paddle (43), and
the leading surface (59) of each first mixing paddle (43) has a
leading portion (60) which is located intermediate a pair of
longitudinally spaced apart trailing ends (62), the trailing ends
(62) being rearwardly disposed of the leading portion (60)
relative to the direction of motion of the mixing paddle (43), and
the leading surface (59) of each first mixing paddle (43) extends
from the leading portion (60) to the respective trailing ends (62)
for urging material forwardly in the general direction of motion
of the first mixing paddle (43) and endwardly in respective
general directions towards the trailing ends (62) of the first

mixing paddle (43).

2. Apparatus as claimed in Claim 1 characterised in that the
leading portion (60) of the leading surface (59) of each first
mixing paddle (43) is located along the first mixing paddle (43)
substantially midway between the trailing ends (62).

3. Apparatus as claimed in any preceding claim characterised in
that the trailing ends (62) of each first mixing paddle (43)
coincide with the respective opposite ends (62) of the first
mixing paddle (43).
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4. Apparatus as claimed in any preceding claim characterised in
that the leading surface (59) of each first mixing paddle (43)
extends from the leading portion (60) to each trailing end (62) at
an angle (o) in the range of 3° to 45° relative to a line (65)
extending parallel to the main central axis (25).

5. Apparatus as claimed in Claim 4 characterised in that the
leading surface (59) of each mixing paddle (43) extends from the
leading portion (60) to each trailing end (62) at an angle (a) in
the range of 10° to 30° relative to the line (65) extending
parallel to the main central axis (25).

6. Apparatus as claimed in Claim 5 characterised in that the
leading surface (59) of each first mixing paddle (43) extends from
the leading portion (60) to each trailing end (62) at an angle (a)
of approximately 13° relative to the line (65) extending parallel
to the main central axis (25).

7. Apparatus as claimed in any preceding claim characterised in
that the mixing rotor (40) comprises at least one second mixing
paddie (44), each second mixing paddle (44) having a leading
surface (52) extending longitudinally and substantially parallel
to the main central axis (25).

8. Apparatus as claimed in Claim 7 characterised in that the
first and second mixing paddles (43,44) are arranged in pairs, one
first mixing paddle (43) and one second mixing paddle (44) being
provided in each pair, and the first and second mixing paddies
(43,44) of each pair being disposed about the rotational axis (25)
of the mixing rotor (40) at approximately 180° intervals to each
other.

9. Apparatus as claimed in Claim 8 characterised in that a

plurality of pairs of first and second mixing paddies (43,44) are
provided, the pairs of mixing paddles (43,44) being spaced apart
longitudirally along the rotational axis (25) of the mixing rotor
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(40), adjacent pairs of mixing paddles (43,44) being oriented at
approximately 90° to each other.

10. Apparatus as claimed in any preceding claim cnaracterised in
that the leading surface (59,52) of each mixing paddle (43,44)
extends substantially radially relative to the rotational axis
(25) of the mixing rotor.

11. Apparatus as claimed in any preceding claim characterised in
that each mixing paddle (43,44) defines an outer peripheral edge
(47), the radius of which from the rotational axis (25) of the
mixing rotor (40) is less than the internal radius of the partly
circular portion (13) of the mixing compartment.

12. Apparatus as claimed in any preceding claim characterised in
that the mixing rotor (40) comprises a rotor shaft (41) which is
rotatably carried in the mixing compartment (10), each mixing
paddle 33,44) being radially spaced apart from the rotor shaft
(41) anu being carried on corresponding carrier arms (45)
extending radially from the rotor shaft (41).

13. Apparatus as claimed in any preceding claim characterised in
that the partly circular portion (13) of the mixing compartment
(10) is formed by an elongated longitudinally extending base (13)
of substantially semi-circular transverse cross-section.

14. Apparatus as claimed in Claim 13 characterised in that a

longitudinally extending side wall (16) extending the length of
the mixing compartment (10) extends from the semi-circular base
(13) in a generally upward direction for defining one side of an

open mouth (17) to the mixing compartment (10).

15. Apparatus as claimed in Claim 14 characterised in that the
side wall (16) is of arcuate transverse cross-section and of
radius substantially similar to that of the base (13).
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16. Apparatus as claimed in Claim 14 or 15 characterised in that
an elongated blade (68) extends longitudinally parallel to the
central axis and extends from the side wall (16) into the open
mouth (17), the blade (68) terminating in an elongated
longitudinally extending leading edge (69) for co-operating with
each mixing paddle (43,44) for breaking up masses of fibrous
material.

17. Apparatus as claimed in Claim 16 characterised in that the
blade (68) extends substantially tangentially from the side wall
(16), and extends in a direction towards the leading surface
(59,52) of each mixing paddle (43,44) as the mixing paddle (43,44)
is rotating and approaching the blade (68).
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