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Description
Introduction

[0001] This invention relates to blenders for various
processes but may also be used in other applications.
[0002] Theinvention particularly relates to blenders for
the controlled mixing and delivery of particulate blend
additives into a material processing line, for extruding
plastics material for example. Examples of such blenders
are to be found in our previous patent no’s: US6,155,709
and US6,203184. A problem can arise in handling low
bulk density materials such as regrind flake in accurately
mixing and feeding material mixtures containing such low
bulk density materials. Further, such blenders are com-
monly usedforbatch production processes. Itistherefore
necessarytoregularly clean outallthe raw materials from
a current batch production before setting up the blender
for a new batch production run for another product. This
is typically done manually. However, these blenders are
often in somewhat inaccessible and elevated locations.
Thus, cleaning can present a safety hazard to workers
and there is also a danger that they will damage other
machinery in gaining access to the blender for cleaning.
Another problemthat can arise is with regard to the mois-
ture content of the ingredient raw materials. Typically dry-
ers are provided upstream of a blender for drying the raw
materials. However as the raw materials are delivered to
and through the blender the moisture content can in-
crease due to contact with ambient air. This is undesir-
able and adversely affects production quality.

[0003] The presentinvention is directed towards over-
coming these problems.

Summary of the Invention

[0004] According to the invention there is provided a
discharge system for a material chamber having a ma-
terial outlet, said discharge system including a material
feeder to deliver material from the chamber to the outlet,
a baffle mounted adjacent, but spaced-apart from the
outlet, the feeder having a discharge portion which is
mounted between the baffle and the outlet.

[0005] Inoneembodiment of the inventionthere is pro-
vided a blender including a chamber for reception of
blend materials, the chamber having a material outlet, a
material feeder for delivering blend materials from the
chamber to the outlet, a baffle, said baffle mounted in the
chamber at the outlet, adjacent the outlet but spaced-
apart from the outlet, the material feeder having a dis-
charge portion which is mounted between the baffle and
the outlet.

[0006] In one embodiment of the invention the baffle
has at least one opening therein to allow through-pas-
sage of material on the one hand but to exert downward
pressure on material being fed to the outlet thus forcing
the material downward through the outlet.

[0007] In another embodiment the baffle is a grating.
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Alternatively the baffle may be a strap or band mounted
across the outlet, and preferably centrally mounted
above the material outlet. Preferably an arcuate band is
provided.

[0008] Inafurtherembodimentthe baffle wrapsaround
the feeder at the outlet.

[0009] In another embodiment the feeder has drive
means, said drive means being at a constant speed or
adjustable to vary the rate of delivery of material to the
outlet.

[0010] Conveniently the drive means may be reversi-
ble.
[0011] In another embodiment a mixer is mounted in

the chamber. Conveniently the mixer and the material
feederareintegral. Alternatively the mixer may be mount-
ed above the feeder for mixing of material priorto delivery
to the feeder.

[0012] In another embodiment the feeder is a feed
SCrew.
[0013] In another embodiment the feed screw has a

pair of opposed screws or paddles which are operable
to direct material inwardly from each end of the mixer or
mixing chamber to the material outlet.

[0014] In apreferred embodiment the feed screw has
a pair of opposed screws which are operable to direct
material inwardly from each end of the screw to a central
portion of the screw, said central portion being located
at the material outlet.

[0015] Inafurtherembodiment, the invention provides
a material blender incorporating the discharge system.
[0016] In a preferred embodiment, the chamber forms
a mixing chamber of the material blender.

[0017] Inanother aspect the invention provides a ma-
terial blender having a mixing chamber with a material
outlet for connection to a process line wherein means is
provided at the outlet for cramming material through the
outlet.

[0018] In another embodiment said means is a screw
feedermountedin an outlet duct belowthe blendercham-
ber material outlet extending outwardly from the outlet.
[0019] In another aspect the invention provides a
blender having a weigh hopper above the mixing cham-
ber for weighing a batch of raw material and delivering
said batch to the mixing chamber, a material level sensor
being located above the material in the mixing chamber
below the weigh hopper, the level sensor being operable
to provide a continuous reading of the material level in
the mixing chamber. This may be used to measure the
material remaining in the mixing chamber at any point in
time. From this data a continuous measurement can be
made of the material usage of the process being fed from
the outlet of the blender.

[0020] Beneficially this reading can be referenced to
the absolute material usage calculation available by sum-
ming the weight of each batch being weighed by the
blender from time to time.

[0021] In another aspect, the invention provides a
blender having a plurality of material handling or storage
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compartments, one or more cleaning air jets being pro-
vided at each compartment, said air jets being operable
to direct material towards an outlet of the compartment,
means for connecting said cleaning air jets to a pressu-
rised air supply, and valve means to control delivery of
pressurised air to each cleaning air jet.

[0022] Inanotherembodimentthe airjets are replaced
or complemented by ultrasonic actuators or vibrating ac-
tuators.

[0023] Inone embodiment, there is provided actuating
means for switching each valve between an open posi-
tion and a closed position, said actuating means being
connected to a controller which is operable either man-
ually or automatically to control switching of the valves.
[0024] In a further embodiment the controller is oper-
able to switch the valves between open and closed po-
sitions in a preset desired sequence during a cleaning
cycle.

[0025] In another embodiment, the blender has a raw
material storage bin at an inlet of the blender and an
outlet for delivery of material to a process line, a material
bypass line connected between said raw material storage
bin and said outlet, and a bypass material flow valve
mounted in said bypass line to control delivery of material
through the bypass line.

[0026] In another embodiment a blender discharge
stop valve is mounted at the blender outlet upstream of
the bypass line to control discharge of blended material
from the blender into the process line.

[0027] In another embodiment the blender has a
number of raw material supply bins ataninletofthe blend-
er, each raw material supply bin having a drain chute, a
drain valve being mounted in the drain chute to control
discharge of material from the raw material supply bin
through the drain chute to empty same.

[0028] In another embodiment each of the bypass
valve, the discharge stop valve, and the drain valves may
be provided with an actuator for switching the valve be-
tween an open position and a closed position, said actu-
ator being connected to the controller which is operable
to control switching of the valve, or to a manual control
means.

[0029] In another embodiment each material supply
bin has a pressurised air supply connected to it which
may be actuated via a control means to purge remaining
material from the supply bin via the associated drain
chute, thus providing complete cleaning of the supply bin.
[0030] In afurther embodiment, the controller is oper-
able for synchronising operation of the valves with each
cleaning cycle.

[0031] According to another aspect of the invention
there is provided a batch blender including a mixing
chamber, means for forming a batch of one or more dry
ingredient materials for delivery to the mixing chamber,
and means for delivering a measured quantity of a liquid
ingredient material with an associated batch of dry ingre-
dient materials to the mixing chamber.

[0032] In one embodiment the means is provided for
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weighing the quantity of liquid ingredient materials asso-
ciated with the batch of dry ingredient materials.

[0033] In another embodiment the means for deliver-
ing the liquid ingredient material to the mixing chamber
is a liquid holding vessel having an inlet and outlet, said
inlet to be connected to a liquid supply for reception of
the liquid ingredient material, the outlet for discharge of
liquid ingredient material to the mixing chamber.

[0034] In afurther embodiment the liquid holding ves-
sel is supported on weighing means.

[0035] In one embodiment of the invention the means
for delivering the liquid ingredient material to the mixing
chamberis operatively connected to means for delivering
the batch of dry ingredient materials to the mixing cham-
ber.

[0036] In another embodiment the means for forming
a batch of dry ingredient materials comprises a weigh
hopper having an inlet for reception of dry ingredient ma-
terialsandan outlet for delivery of material fromthe weigh
hopper to the mixing chamber, said outlet being closed
by a discharge valve, opening of said discharge valve
controlling delivery of the liquid ingredient material to the
mixing chamber.

[0037] In another embodiment the means for deliver-
ing the liquid ingredient material to the mixing chamber
is a liquid holding vessel having an inlet and outlet, said
inlet being connected to a liquid supply for reception of
a measured quantity of liquid ingredient material, said
liquid holding vessel being movable between afilling po-
sition and a pouring position for pouring liquid through
the outlet into the mixing chamber, the discharge valve
on the weigh hopper and the liquid holding vessel being
operatively connected such that opening of the discharge
valve on the weigh hopper causes movement of the liquid
holding vessel between the filling position and the pour-
ing position for delivery of liquid ingredient material to the
mixing chamber.

[0038] In another embodiment the discharge valve is
a dump flap mounted at the outlet of the weigh hopper
which is movable between a closed position sealing the
outlet and an open position which allows discharge of
dry ingredient materials from the weigh hopper to the
mixing chamber, the liquid holding vessel being mounted
on the dump flap, when the dump flap is closed the hold-
ingvesselbeing supportedin the filling position andwhen
the dump flap is open the holding vessel being supported
in the pouring position.

[0039] In another aspect the invention provides a
blender having a mixing chamber for mixing ingredient
materials characterised in that a heater is mounted in
the mixing chamber for drying the ingredient materials in
the mixing chamber.

[0040] Inanotherembodimentamoisture contentsen-
sor is mounted within the mixing chamber and the heater
is operable in response to sensed moisture content to
maintain a material within the mixing chamber at a pre-
set desired moisture content.

[0041] Inanother embodiment a gas transfer manifold
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is mounted within the mixing chamber having a number
of openings communicating with the mixing chamber and
means is providedforinjecting or extracting a gas through
the manifold for regulating moisture content within the
mixing chamber.

[0042] In another embodiment the manifold forms a
shaft of a mixing screw mounted within the mixing cham-
ber.

[0043] In a further embodiment a material feeder is
mounted within the mixing chamber for delivering mate-
rialto an outlet of the chamber, said material feeder being
operable to direct portion of the material towards the out-
let and portion of the material away from the outlet for re-
mixing in the mixing chamber, an upright tubular feed
controller mounted above the outlet for directing material
away from the outlet, said tubular feed controller being
of double walled construction and having openings in a
side wall thereof to form a manifold for injecting air or gas.

Brief Description of the Drawings

[0044] The invention will be more clearly understood
by the following description of some embodiments there-
of, given by way of example only with reference to the
accompanying drawings, in which:

Fig. 1 is an exploded perspective view of a blender
according to the invention;

Fig. 2 is a detail elevational view of portion of the
blender of Fig. 1;

Fig. 3 is a plan view of a baffle portion of the blender
of Fig. 1;

Fig. 4 is a plan view of another baffle;

Fig. 5 is a plan view of the baffle shown in Fig.4
mounted in the blender of Fig.1;

Fig. 6 is a schematic sectional elevational view of
another blender according to the invention;

Fig. 7 is an elevational view of another blender ac-
cording to the invention;

Fig.8 is a schematic illustration of a cleaning system
for the blender;

Fig. 9 is a further elevational view of the blender
shown in Fig. 7;

Fig. 10 is aside elevational view ofthe blender shown
in Fig. 7;

Fig. 11 is a perspective view of the blender shown
in Fig. 7;
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Fig. 12 is plan view of the blender shown in Fig. 7;

Fig. 13 is a partially sectioned elevational view of
another blender according to the invention;

Fig. 14 is a schematic sectional elevational view of
a further blender according to the invention;

Fig. 15 is a schematic sectional elevational view of
another blender according to another embodiment

of the invention;

Fig. 16 is a view similar to Fig. 15 showing a blender
according to a further embodiment of the invention;

Fig. 17 is a schematic sectional elevational view of
portion of another blender; and

Fig. 18 is a schematic sectional elevational view of
another blender according to the invention.

Detailed description of preferred embodiments

[0045] Referring to the drawings, and initially to Figs.
1 and 2 thereof, there is illustrated a blender according
to the invention indicated generally by the reference nu-
meral 1. The blender 1 is largely similar to our blender
described in European Patent Specification No. 0 911
130. The blender 1 has a mixing chamber 2 for reception
of materials to be blended. A mixing screw 3 is mounted
at a bottom of the mixing chamber 2 adjacent an outlet
4 of the mixing chamber 2 for circulation and mixing of
materials within the mixing chamber 2 prior to discharge
through the outlet 4. Amaterial level sensor 5 is mounted
within the chamber 2 above the screw 3. The level sensor
5 is connected to a controller 15 which is operable to
regulate the supply of fresh materials from a weigh hop-
per 7 to the mixing chamber 2 for mixing. A number of
raw material supply bins (not shown) are mounted above
a support platform 8 located above the weigh hopper 7
forfeeding selected raw material ingredients to the weigh
hopper 7. In accordance with the present invention a baf-
fle grating 9 is mounted at the outlet 4, extending closely
around the mixing screw 3. The baffle grating 9 is such
that it tends to inhibit upward movement of material at
the outlet 4, thustending to cram material into the outlet 4.
[0046] The baffle grating 9 essentially comprises a
number of spaced-apart substantially parallel bars 10
mounted between a pair of arcuate end members 11, 12.
The baffle grating 9 is fixed to the wall of the chamber 2
at opposite sides of the outlet 4.

[0047] Themixingscrew 3 has a pair of opposed screw
blades or paddles 21, 22 which are operable to direct
material inwardly from each end of the mixing screw 3 to
a central portion 23 of the mixing screw 3, said central
portion 23 being located at the material outlet 4. Thus,
the mixing screw 3 moves material inwardly from each
end of the mixing screw 3 or mixing chamber 2 towards



7 EP 2 143 484 A1 8

the outlet 4, some of the material then falling through the
outlet 4 and the rest of the material being urged upwardly
by following material for recirculation upwardly and then
outwardly forfeeding again by the mixing screw 3towards
the outlet 4. The provision of the baffle grating 9 resists
the upward movement of the material at the outlet 4 and
thus has a cramming action on the material at the outlet
4. The openings 6 between the bars 10 of the baffle grat-
ing 9 are such as to allow the normal mixing action of the
blender 1 to occur, while at the same time increase the
downward pressure of the mixed material through the
outlet 4 of the mixing chamber 2. Advantageously this
allows the blender 1 to be used for mixing and feeding
greater amounts of low bulk density material such as
regrind flake. This provides both a financial and an eco-
logical benefit to the user. The cramming action provided
by the baffle grating 9 can be adjusted by adjusting the
spacing between the bars 10 and by adjusting the height
of the baffle above the screw 3. The cramming action
can alsobe improved and controlled by varying the speed
of the mixing screw 3. Adjustment of the mixing screw 3
speed may also be used to vary the feed rate of blended
material discharged through the outlet 4 thus combining
blending and feed rate control.

[0048] It will be noted also that when the mixing screw
3 is stopped material will not flow by gravity through the
outlet4 asthe baffle grating 9 may be designedto prevent
this flow. Thus, the baffle grating 9 enables the flow of
material to be stopped without intervention of some form
of stop valve or gate as would otherwise be the case.
Further, short term reversing of the mixing screw 3 en-
hances this feature by removing material below the baffle
grating 9 from the vicinity of the outlet 4.

[0049] A drive motor 14 is driveably connected to the
mixing screw 3. The drive motor 14 is connected to an
associated controller 15 for controlling operation of the
drive motor 14. This controller 14 is operable to control
the speed of the drive motor 14.

[0050] In use, a batch of material to be blended is
weighedin the weigh hopper 7 andthen discharged when
required into the mixing chamber 2. Within the mixing
chamber 2, the mixing screw 3 circulates the material
within the mixing chamber 2 to mix the material. The ma-
terial is delivered inwardly from each end of the mixing
screw 3 and then tends to push upwardly and outwardly
for mixing and downwardly through the outlet 4. The up-
ward movement is resisted somewhat by the baffle grat-
ing 19 which tends to cram material at the outlet 4 for
feeding into a process line.

[0051] It is envisaged that a separate mixer might be
provided within the mixing chamber 2 above the mixing
screw 3 for added mixing of the material. In this case, it
may be possible to provide the baffle 9 as an arcuate
sheet mounted across the outlet opening 4 to prevent
any upward movement of material from the mixing screw
3 to further enhance the downward cramming action as
the material is delivered towards the outlet 4 by the mixing
screw 3.
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[0052] Referring now to Fig.3, there is shown another
baffle 9a which is largely similar to the baffle 9 shown in
Fig.1 and Fig.2. In this case however the bars 10 have
the same arcuate shape as the end members 11, 12and
are generally parallel thereto. Flanges 13 at each side of
the baffle 9a are bolted to a side wall of the mixing cham-
ber 2 to mount the baffle 9a in the mixing chamber 2.
[0053] Referring nowto Fig.4 and Fig.5, there is shown
another baffle 9b. In this case the baffle 9b forms a single
arcuate band 16 which curves around the mixing screw
3 above the mixing screw 3 atthe opening 4 as illustrated
in Fig.5. The baffle 9b is mounted centrally above the
outlet 4 and is narrower than the outlet opening 4.
[0054] Referring to Fig. 6, there is shown another
blender 70. Parts similar to those described previously
are assigned the same reference numerals. The blender
70 has a weigh hopper 7 above the mixing chamber 2
for weighing a batch of raw material and delivering said
batch when required to the mixing chamber 2 for mixing
and subsequent discharge through the outlet 4 into a
process line. In this case a level sensor 71 with a contin-
uous read-out is mounted within the mixing chamber 2
by means of a mounting bracket 73 attached to a side
wall 74 of the mixing chamber 2. Conveniently the level
sensor 71 is an ultrasonic sensor (however other level
sensing means could also be used). The level sensor 71
is operably connected to the controller 15. The level sen-
sor 71 is used to measure the amount of material 72 in
the mixing chamber 2 at any pointin time. This measured
amount changes as material 72 leaves the mixing cham-
ber and is consumed by the process being fed by the
blender 70. Using the consumption of material calculated
after each batch made by the blender has a reference,
the level sensor 71 read-out be can then be beneficially
used to provide a rapid continuous read-out of consump-
tion of material by the process between batches which
may allow faster control of the process.

[0055] Referring now to Figs. 7 to 12there is illustrated
another blender according to the invention, indicated
generally by the reference numeral 30. Parts similar to
those described previously are assigned the same ref-
erence numerals. The blender 30 has a number of ma-
terial handling compartments in three main sections,
namely an upper section 31, a central section 32 and a
lower section 33. The upper section 31 comprises a
number of raw material storage bins 35 mounted on the
platform 8 above the weigher 7. The central section 32
comprises the central portion of the blender 30 between
the weigher 7 and the mixing chamber 2. The lower sec-
tion 33 comprises the mixing chamber 2 of the blender
30. A number of cleaning air jets 40, only some of which
are shown, are provided at each compartment. Fig. 8
shows the air jets 40 arranged for the storage bins 35.
These air jets 40 are operable to direct material within
the storage bins 35 towards an outlet of the storage bins
35 for cleaning out the storage bins 35. The jets 40 are
connectedto apressurised air supply via a purge actuator
42 which acts as a valve to switch on and off the pres-
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surised air supply to the jets 40. Advantageously the air
supply will be connected to an air accumulator mounted
adjacent to the air discharge source thus providing max-
imum air volume for cleaning.

[0056] Separate actuators 42 are provided for each
section 31, 32, 33 so that a sequential cleaning of the
blender 30 may be achieved from top to bottom. These
actuators 42 may be connectedto the controller 15 which
controls operation of the cleaning cycle.

[0057] It will be appreciated that the air jets 40 are ar-
rangedto clean away accumulated material or dust within
the various material storage compartments supplying the
blender 30. If desired, the air jets 40 may be pulsed for
greater effect.

[0058] Fig.8 shows the arrangements schematically
valves 36 controlling supply of pressurised air from a
pressurised air source 37 to the air jets 40 are connected
to the controller 15 for controlling operation of the air jets
40 as required.

[0059] In use, the blender 30 is operated as normal.
When it is necessary to change the raw materials in the
supply bins 35 for a different process the bins 35 are
evacuated and the air jets 40 operated to clean out any
residual dust or material from the storage bins and the
rest of the blender 30. The drains 55 may be used both
to drain the material and exit residual dust during the
cleaning processes referred to above.

[0060] Referring in particular to Figs. 7 and 9, a raw
material bypass line 50 is connected between a raw ma-
terial storage bin 35 and the outlet 4 so that raw material
may be fed directly from the storage bin 35 to the outlet
4 and hence in to the process line during the cleaning
cycle. This material flow may be controlled by a ram op-
erated slide gate valve mounted at either location A (Fig
9) on the storage bin 35 at the inlet of the bypass line 50,
or location B (Fig 9) at an outlet end of the bypass line
50. A blender discharge stop valve C (Fig 9) may also
be mounted at the outlet 4 upstream of the outlet of the
bypass line 50 to control discharge of blended material
from the blender mixing chamber 2 into the process line.
This valve C may also be conveniently ram operated.
The slide gate valve C may be used to close off the flow
of materialfromthe next recipe within the mixing chamber
2 until the new recipe is sufficiently mixed by the mixing
screw 3. Only then will the mixed material be allowed to
enter the process line by opening the slide gate valve C.
[0061] Advantageously,the process maybecomplete-
ly automated thus allowing complete order/recipe chang-
es without interrupting or stopping the process, while
avoiding cross-contamination of materials between rec-
ipes because of the automated cleaning and bypass sys-
tems mentioned above. All the various valves for control-
ling the flow of material through the blender may have
their operating rams connected to the controller 15 for
appropriate control and operation of the valves.

[0062] Drain chutes 55 are provided for easy drainage
of raw materials from the various storage bins 35. A ram
operated slide valve is provided at an inlet to each of
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these chutes 55 and these can be operated by the con-
troller 15 to ensure quick and complete drainage of raw
materials from the various storage bins 35. Pressurised
air may be blown up these chutes 55 to dislodge any
remaining particles to ensure that all the material is
drained out of the storage bins 35.

[0063] Ram actuators 56 are operable by the controller
15 for opening and closing the slide valves on the drain
chutes 55. Pipes may be fitted to the drain chutes 55 to
transport the raw materials from the storage bins 35to a
remote collecting station for re-use.

[0064] It will be appreciated that the various cleaning
and drainage features of the present invention allow a
blender to be readily, easily and quickly changed over
between different processes. Also the various cleaning
and draining operations can be synchronised and con-
trolled from a remote location as required and may be at
ground floor level thus avoiding the necessity of opera-
tors accessing elevated parts of the process for blender
cleaning purposes which improves health and safety con-
siderations.

[0065] Fig. 13 illustrates another blender 80 according
to the invention. Parts similar to those described previ-
ously are assigned the same reference numerals. In this
case a storage bin 81 of low bulk density material 82 is
provided. An outlet 83 of the storage bin 81 discharges
into an auger crammer 84 at an inlet 85 thereof. The
auger crammer 84 has a screw 86 rotatably driven in an
associated housing 87 by a drive motor 88. An outlet 89
of the auger crammer 84 discharges into an outlet duct
90 below the blender mixing chamber 2 material outlet 4
extending outwardly and downwardly from the outlet 4
for connection to a process line. Operation of the auger
crammer 84 crams the low bulk density material into the
duct 90.

[0066] Referring to the Fig. 14 there is illustrated a
batch blender according to the invention indicated gen-
erally by the reference numeral 100. The blender 100
has a mixing chamber 2 for reception of ingredient ma-
terials to be blended. A mixing screw 3 driven by a motor
14 is rotatably mounted at the bottom of the mixing cham-
ber 2.

[0067] The mixing screw 3 is operable for circulation
of ingredient material within the mixing chamber 2 for
mixing the ingredient materials prior to discharge through
an outlet 4 of the mixing chamber 2 into a processing line
for example.

[0068] A weigh hopper 7 is suspended directly above
the mixing chamber 2. A top of the weigh hopper 7 is
opento receive dry ingredient materials from one ormore
dry ingredient material supply bins 109 mounted above
the weigh hopper 7. Discharge of material from each bin
109 is through a control valve 110 which allows selection
of one or more of the raw materials and controls the
amount of raw material delivered to the weigh hopper 7
to form each batch of dry ingredient materials. Each con-
trol valve 110 is operably connected to the controller 15
which regulates operation of the control valves 110.
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[0069] A dump flap 12 is mounted by a hinge 114 at
an outlet 115 of the weigh hopper 7. This dump flap 12
can be pivoted by a ram or other means between a raised
closed position sealingthe outlet 115 and a lowered open
position as shown in Fig.14 for delivery of a batch of dry
ingredient materials from the weigh hopper 7 to the mix-
ing chamber 2.

[0070] In accordance with the present invention
means, indicated generally by the reference numeral 120
is provided for delivering a measured quantity of a liquid
ingredient material into the mixing chamber 2 with an
associated measured batch of dry ingredient materials.
This means 120 includes a liquid holding vessel 121
mounted on an underside of the dump flap 12, by bolts
123 for example. The liquid holding vessel 121 has an
inlet 125 and an outlet 126. A liquid supply pipe 127
mounted on a side wall of the mixing chamber 2 and
extending through the inlet 125 at a top of the liquid hold-
ing vessel 121 delivers a liquid ingredient material into
the liquid holding vessel 121 through the inlet 125. A flow
controller 128 is mounted in the supply line 127 to control
delivery of liquid from a liquid source or reservoir 129 into
the liquid holding vessel 121. The flow controller 128 may
for example be a peristaltic pump. However, any other
form of flow controller 128 which can be electrically con-
trolled could alternatively be used. What is required is to
be able to deliver a measured quantity of liquid into the
liquid holding vessel 121 for subsequent delivery to the
mixing chamber 2.

[0071] It will be noted that when the dump flap 12 is
closed liquid is collected in the liquid holding vessel 121
which is in a filling position. When the dump flap 12 is
opened as shown in the drawing the liquid holding vessel
121 is then moved into a pouring position for pouring
liquid contents from the liquid holding vessel 121 through
the outlet 126 into the mixing chamber 2 at the same time
as the dry ingredient materials are being dumped from
the weigh hopper 7 into the mixing chamber 2.

[0072] The various controls for forming a batch of se-
lected dry ingredient materials in the weigh hoppers and
for regulating delivery of batches into the mixing chamber
2 are as described in EP 0911130. Similar controls can
be provided for matching a desired quantity of liquid in-
gredient material with a measured batch of dry ingredient
materials.

[0073] Inuse, selected dry ingredient materials are de-
livered sequentially into the weigh hopper 7 according to
a preset recipe. Similarly a liquid ingredient material is
collected in the liquid holding vessel 121 in the required
quantity corresponding to the batch of selected dry in-
gredient materials. Upon discharge of the batch of dry
ingredient materials from the weigh hopper 7 into the
mixing chamber 2 by opening the dump flap 12 the liquid
ingredient in the liquid holding vessel 121 is also poured
into the mixing vessel 2 with the dry ingredient materials
for mixing prior to discharge through the outlet 4 into the
process line.

[0074] During a material "fill cycle" each selected dry
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ingredient material is sequentially filled into the weigh
hopper 7 as described in EP 0911130 and the liquid ad-
ditive material is also filled via the flow controller 128 into
the liquid holding vessel 121. The fill time or rate of each
ingredient material may be varied for both the dry and
liquid ingredients to achieve a desired blend ratio accord-
ing to a preset recipe. When material is required for mix-
ing by the process the weigh hopper 7 dump mechanism
operates as normal discharging the dry ingredient mate-
rials from the weigh hopper 7 into the mixing chamber 2
and simultaneously discharging the liquid ingredient ma-
terial from the liquid holding vessel 121 through the outlet
126 into the mixing chamber 2.

[0075] It will be appreciated that conventional batch
blenders may be readily easily modified to incorporate
the apparatus for adding liquid ingredient materials to the
mixing chamber 2.

[0076] The liquid holding vessel 121 may be demount-
able for cleaning purposes if desired.

[0077] In an alternative arrangement it is envisaged
that the liquid holding vessel 121 may be provided with
a separate discharge valve for example a solenoid con-
trolled valve.

[0078] Advantageously it is possible to feed liquid in-
gredient materials andto weigh same in a similar manner
to the dry ingredient materials.

[0079] Referring now to Fig. 15 there is illustrated an-
other blender according to the invention indicated gen-
erallybythe reference numeral 140. Parts similartothose
described previously are assigned the same reference
numerals. The circulation of the material 72 for mixing
by means of the mixing screw 3 is shown in the drawing.
A pair of infrared heaters 142, 143 are mounted on the
side wall 74 of the mixing chamber 2 and arranged to
direct radiant heat at the material 72 within the mixing
chamber 2. As the material 72 is exposed to heat and re-
circulated by the mixing screw 3 this will reduce the mois-
ture content of the material 72 to a desired level. Ideally
the heaters 142, 143 are connected to the controller 15
which is operable to control the heat input to the material
72 and also optionally to control the speed of the motor
14 operating the mixing screw 3 to control the drying rate
andtime. Thus it will be appreciated that accurate control
of the moisture content of the material 72 immediately
before it is injected into a process line can be achieved.
[0080] Referring now to Fix.16 there is shown another
blender indicated generally by the reference numeral
150. Parts similar to those described previously are as-
signed the same reference numerals. This is largely sim-
ilar to the blender described previously with reference to
Fig.11. in this case a moisture content sensor 152 is
mounted within the mixing chamber 2. This further aids
in the accurate control of the moisture content of the ma-
terial 72. The moisture content sensor 152 is connected
to the controller 15 in order to control the drying rate and
time, by adjusting the power of the heaters 142, 143
and/or the speed of the motor 14 as previously men-
tioned. The power of the heaters 142, 143 and the motor



13 EP 2 143 484 A1

speed may be varied depending on the measured mois-
ture content when comparedto a set point error detected.
[0081] Asliding valve plate 154 canbe mounted across
the outlet 4 to control discharge of the materials 72 into
a process line. The valve plate 154 is operable by a ram
or solenoid actuator 156 for movement between open
and closed positions.

[0082] Referringnowto Fig.17 there is shown a portion
of another blender indicated generally by the reference
numeral 160. Parts similar to those described previously
are assigned the same reference numerals. In this case
a manifold 162 may be mounted at the bottom of the
mixing chamber. The manifold 162 has a number of
through holes for through passage of air or gas either
into or out of the mixing chamber 2, again for controlling
the moisture content of the interior of the mixing chamber
2 with a view to regulating the moisture content of the
material 72. For convenience the manifold 162 may be
integrally formed with a shaft 164 of the mixing screw 3.
[0083] It will be noted that the mixing chamber 2 may
be sealed and eithera vacuum or pressurised air applied
to an interior of the mixing chamber 2 with a view to ex-
cluding exterior air from the mixing chamber 2 which
would adversely affect the moisture content of the mate-
rial 72 within the mixing chamber 2.

[0084] Referring now to Fig 18 there is shown another
blender according to the invention indicated generally by
the reference numeral 170. Parts similar to those de-
scribed previously are assigned the same reference nu-
merals. Inthis case atubularfeed controller 172 is mount-
ed in an upright position centrally in the mixing chamber
2 immediately above the centre of the mixing screw 3
and above the outlet 4 of the mixing chamber 2. As ma-
terial is directed inwardly and upwardly by the mixing
screw 3 it travels upwardly through the feed controller
172, cascading outwardly and downwardly for recircula-
tion by the mixing screw 3. The feed controller 72 may
be of hollow construction and have holes in the side wall
to form a manifold for the injection or extraction of air or
gas to control the moisture content of the material 72
within the mixing chamber 2.

[0085] The invention is not limited to the embodiments
hereinbefore described which may be varied in both con-
struction and detail within the scope of the amended
claims.

Claims
1. Ablender including;

a chamber for reception of blend materials,
the chamber having a material outlet,

a material feeder for delivering blend materials
from the chamber to the outlet,

a baffle,

said baffle mountedin the chamber atthe outlet,
adjacent the outlet but spaced-apart from the
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10.

11.

12.

13.

14

outlet,
the material feeder having a discharge portion
which is mounted between the baffle and the
outlet.

The blender as claimed in claim 1 wherein the baffle
has at least one opening therein to allow through-
passage of material.

The blender as claimed in claim 1 or claim 2 wherein
the baffle is a grating.

The blender as claimed in claim 1 wherein the baffle
is a band centrally mounted above the material out-
let.

The blender as claimed in any preceding claim
wherein the baffle wraps around the feeder at the
outlet.

The blender as claimed in any preceding claim
wherein the feeder has drive means, said drive
means being adjustable to vary the rate of delivery
of material to the outlet.

The blender as claimed in claim 6 wherein the drive
means is reversible.

The blender as claimed in any preceding claim
wherein the mixer and the material feeder are inte-
gral.

The blender as claimed in any one of claims 1 to 7
wherein the mixer is mounted above the feeder for
mixing of material prior to delivery to the feeder.

The blender as claimed in any preceding claim
wherein the feeder is a feed screw.

The blender as claimed in claim 10 wherein the feed
screw has a pair of opposed screws or paddles which
are operable to direct material inwardly from each
end of the mixer or mixing chamber to the material
outlet.

The blender as claimed in claim 10 or claim 11
whereinthe feed screw has a pair of opposed screws
which are operable to direct material inwardly from
each end of the screw to a central portion of the
screw, said central portion being located at the ma-
terial outlet.

The blender as claimed in any preceding claim hav-
ing a weigh hopper above the mixing chamber for
weighing a batch of raw material and delivering said
batch to the mixing chamber, a material level senor
being located above the material in the mixing cham-
ber below the weigh hopper, the level sensor being



14.

15.
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operable to provide a continuous reading of the ma-
terial level in the mixing chamber.

The blender as claimed in any preceding claim
wherein the blender has a plurality of material han-
dling compartments, one or more cleaning air jets
being provided at each compartment, said air jets
being operable to direct material towards an outlet
of the compartment, means for connecting said
cleaning airjets to a pressurised air supply, and valve
means to control delivery of pressurised air to each
cleaning air jet.

The blender as claimed in claim 14 wherein the air
jets are replaced or complemented by ultrasonic ac-
tuators or vibrating actuators.
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