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(54) MATERTIAL HANDLING APPARATUS

1) We, FOSTER WHEELER ENERGY
CORPORATION, a corporation existing under
the laws of the state of Delaware, United
States of America, of 110 South Orange
Avenue, Livingston, New Jersey, United
States of America, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be par-
ticularly described in and by the following
statement : —

This invention relates generally to material
handling apparatus for distributing granular
solids from a single feed point to a plurality
of distribution points.

There are numerous applications in which
it is necessary to distribute a material from a
single input source to a number of outlet
points. For example, in a boiler system, coal
or some other suitable fuel may be fed to
the boiler at a single point. It then becomes
necessary to distribute this fuel in a pre-
determined, uniform quantity to a plurality
of points where it is burned.

Mechanisms are known which are used
to achieve this type of distribution. One
example is a vibrating trough, such as the
type used in dump-type feeders, wherein
the coal or other type of granular solid
fuel is fed into one end of the trough. The
trough is then vibrated, either longitudinally
or vertically, resulting in an intermittent,
horizontal transfer of the material along the
length of the trough. Positioned vertically
relative to the trough are a plurality of
vertical members defining vertical channels
which divide and guide the material flowing
down from the trough. This vibrating trough
mechanism presents a number of problems
and undesirable characteristics. Foremost,
the quantity of feed is unpredictable inas-
much as the material has a tendency to
adhere to the sides of the trough, and con-
sequently the amount of material which is
deposited within each vertical channel is not

trolled. Problems have also been encountered
in providing adequate seals for the vibrating
trough.

. Material -handling mechanisms are also

known which are capable of delivering a
uniform quantity of granular material to a
single point, but lack the capability of
uniform distribution of material to a
plurality of points. Other systems are known
which can deliver a quantity of material to
a plurality of points of use. However, in the
latter systems, the control of the quantity
of materjal fed to each distribution point
is not uniform nor accurately determinable.

Additional problems which are unique to
the feed of fuel to boilers is the limited
amount of space available in which to incor-
porate a system for feeding fuel to a plurality
of burners. The space is generally on the
order of several feet, and the fuel must be
fed at a uniform and predetermined quantity.

We have sought to provide an improved

material handling apparatus which dis-
tributes granular solids from a single source
to a. plurality of points.
"~ Accordingly the present invention provides
a material handling apparatus for distribut-
ing granular solids from a single feed source
to a plurality of points which comprises a
conveyor for transporting the material in the
form of a layer from the feed source, an
adjustable means for controlling the thick-
ness of the layer of material on the conveyor
and a plurality of guide means spaced longi-
tudinally along the sides of the conveyor,
each guide means being adapted to divert
a predetermined quantity of material from
the conveyor.

In one aspect the present invention
provides a material handling apparatus for
distributing granular solids from a single
source to a plurality of points, which com-
prises a conveyor for transporting the

-material in the form of a layer from a feed

source, a levelling bar positioned above the
conveyor for controlling the thickness of
the layer of material on the conveyor and a
plurality of guide means spaced longitudin-
ally - along the sides of the conveyor for
diverting a quantity of material from the
conveyor, whereby the cooperative relation-
ship between the vertical position of the
levelling bar and the lateral positions of the
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trols the amount of material diverted from
the conveyor.
In another aspect the present invention

“provides a material handling apparatus for

distributing granular solids from a single
source to a plurality of points, which com-
prises a conveyor for moving the material
in the form of a layer from a feed source;
a levelling bar positioned above the conveyor
for controlling the thickness of the layer of
material on the conveyor and a plurality of
guide means spaced longitudinally along
the sides of the conveyor for diverting a
quantity of material from the conveyor, each
guide means being spaced laterally inwardly
relative to a side of the conveyor in the
direction of movement of the material in a
manner so that a substantially equal amount
of material is diverted by each guide means.
In one embodiment, lateral position of
the guide means from the sides of the con-
veyor successively approach the centreline
of the conveyor to adjust for the reduced
quantity of material further from the feed
source. In an alternate embodiment, the
material layer thickness is maintained con-
stant and the quantity of material diverted
at each distribution point is controlled by
the lateral position of the guide means.
The present invention is further illustrated
in the accompanying drawings, wherein :
Figure 1 is a pictorial view of the material
handling apparatus of the present invention;
Figure 2 1s a side elevational view of the
apparatus shown in Figure 1; and
Figure 3 is a plan view of an alternate
embodiment of the present invention.
Referring now to Figures 1 and 2 of the
drawings, there is shown a material handling
apparatus 10, which is particularly adapted
for distributing granular solids from a single
feed source to a plurality of distribution
points. The apparatus shown includes an
endless conveyor 12 extending over a pair
of rollers 14, which operate in a conventional
manner to move the conveyor in the direc-
tion indicated by the arrows. A granular
solid material is gravity fed continuously
onto the upper surface of the conveyor 12
from a feeder duct 16 positioned over one
end portion thereof. A pair of skirts 18 are
mounted in any suitable manner adjacent
to the edges of the conveyor 12 to prevent
the granular solid material from falling off
the sides of the conveyor. :
_ Downstream from the location of the
feeder duct 16 is a first levelling bar 20,
which ‘is suitably supported over the con-
veyor 12 and extends for the width of the
conveyor between the skirts 18. Operatively
connected to the levelling bar 20 is a con-
troller 22, shown schematically in Fig. 2,
which regulates the vertical position of the
levelling bar 20 above the conveyor 12. The
levelling bar 20 spreads the granular solid

material over the width of the conveyor 12
to establish a layer of material 19 of a
substantially constant, predetermined thick-
ness as the material passes beneath the level-
ling bar 20. '

Longitudinally located downstream of the
levelling bar 20 is a first pair of curved
diverter plates or plow blades 24, one at
each side of the conveyor 12, which are
positioned a predetermined distance laterally
inboard from the skirts 18. Each of the
skirts 18 is provided with an aperture 26
through which the downstream end of a
corresponding plow blade 24 extends. It is
understood that each of the plow blades 24
is mounted on suitable support means (not
shown) of known construction and operation
which permit adjustment of its lateral, in-
board position, with the support means
operatively connected to a plow blade
position controller 25 which regulates the
lateral adjustment of the plow blades.

Positioned adjacent to the conveyor 12 is
a first pair of discharge hoppers 28, one on
each side of the conveyor and in alignment
with one of the corresponding plow blades
24, to receive the granular solid material
diverted from the conveyor by the plow
blades.

A second levelling bar 30 is positioned
above the conveyor 12, downstream from
the first pair of plow blades 24 and at a
lower height than the first levelling bar 20.
This second levelling bar 30 spreads the
layer of granular solid material, which has
been reduced in width by the portion
diverted by the plow blades 24, the full width
of the conveyor, but to a lesser thickness
than that established by the first levelling
bar 20. This is better shown in Fig. 2, and
as with the first levelling bar 20, a cor-
responding controller 32 regulates the height
of the levelling bar 30 above the conveyor
12, and therefore the thickness of the
material,

A second pair of plow blades 34 is posi-
tioned longitudinally downstream from the
second levelling bar 30, one on each side of
the conveyor 12 and at a predetermined dis-
tance laterally inboard from a corresponding
skirt 18. The downstream end of each of
the plow blades 34 extends through a cor-
responding aperture 36 provided in each
of the skirts 18. To ensure that a substan-
tially constant amount of material is diverted
by both sets of plow blades 24 and 34, the
lateral inboard location of the second pair
of plow blades 34 is somewhat greater than
that of the first pair of plow blades 24 to
adjust for the reduced thickness of the layer
of granular solid material. In a fashion simi-
lar to that described above, each of the plow
blades 34 is mounted on a suitable support
means (not shown) which permit adjustments
in the lateral position of the plow blades,
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with such adjustments being regulated by
an associated controller 35 cooperatively
connected to the support means.

Adjacent to the conveyor 12 and substan-
tially in receiving alignment with the plow

blades 34 is a second pair of discharge hop- .

pers 38 which receive the granular solid
material diverted from the conveyor by the
plow blades.

Although only four distribution points are
shown, represented by the two pairs of dis-
charge hoppers 28 and 38, the described
alternating arrangement of levelling bars,
plow blades and discharge hoppers can be
repeated for the desired number of distribu-
tion points, with each successive levelling
bar being positioned lower relative to the
conveyor and with each successive pair of
plow blades being positioned closer to the
longitudinal centreline of the conveyor to
ensure that a substantially constant, pre-
determined quantity of material is discharged
into the hoppers.

The quantity of material diverted by each
of the plow blades 24 and 34 is proportional
to the layer thickness established by the
levelling bars 20 and 30, the lateral position
of the plow blades, and the speed of the
conveyor. In synchronizing the system prior
to use, the feed rate of material at the
feeder duct 16 is established, a conveyor
speed is selected, and the plow blades are
initially positioned at their predetermined
distances laterally inward from the skirts 18.
The system is started, and the quantity of
material discharged into each hopper 28 and
38 is measured by volume or weight, as the
case may be, depending upon whether the
volume or the weight of the granular solid
material is controlling. Subsequently, adjust-
ments are made in the lateral positions of
the plow blades and/or the conveyor speed
to establish the required quantity of material
discharge into the individual hoppers. During
operation of the system, the material feed
rate may vary as a result of for example
variations in material density and moisture
content. Therefore, the level of the levelling
bars, the conveyor speed, and the weight of
the material layer as measured by a series
of instrumented rollers 40 are continually
monitored by known control equipment (not
shown), which integrates the information and
adjusts the conveyor speed and/or levelling
bar heights by suitable control means, such
as controllers 25 and 36, to maintain a sub-
stantially uniform and constant delivery of
material at the discharge hoppers 28 and 38.
A greater degree of flexibility of adjust-
ments may be provided for the positioning
of the plow blades by having the leading
edges of the plow blades suitable mounted
on laterally-adjustable support means. These
support means, while not shown in the draw-
ings, can -be of any conventional design

known in the art, and may also be regulated
by the controllers 25 and 35.

In operation, the conveyor 12 continuously
removes the granular solid material from
beneath the feeder duct 16 and moves the
material from left to right, as shown in Fig.
2. As the material passes beneath the first
levelling bar 20, it is spread the full width
of the conveyor 12 to a thickness established
by the height of the levelling bar above the
conveyor. Subsequently, the granular solid
material flows past the first pair of plow
blades 24, and the predetermined quantity
of material is diverted into each of the
discharge hoppers 28 by the plow biades. As
the granular solid material passes beneath
the second levelling bar 30, the layer of
material of the thickness established by the
first levelling bar 20, but reduced in width by
the portion of material diverted by plow
blades 24, is again spread the full width of
the conveyor to the thickness established by
the height of the second levelling bar 30.

This layer of material flows past the
second set of plow blades 34, which divert
another quantity of material into each of
the discharge hoppers 38. As indicated
above, the second plow blades 34 and subse-
quent plow blades are positioned increasingly
further in from the sides of the conveyor to
ensure the distribution of a uniform quantity
of material to each of the hoppers 38 despite
the reduced thickness of the material layer
as it passes under each successive levelling
bar. In this fashion, the granular solid
material is distributed from a single feed
source to a plurality of distribution points
in a predetermined and uniform quantity.

Shown in Fig. 3 is a schematic, plan view
of an alternate embodiment of the apparatus
of the present invention, wherein many of
the components are the same as the system
10 shown in Figs. 1 and 2 and have cor-
respondingly been designated with the same
reference numerals. In the system 10* of this
embodiment- the thickness of the material
layer is maintained constant by a levelling
bar 20 and the quantity of material dis-
tributed at each of the multiple distribution
points is adjusted by locating each sub-
sequent pair of plow blades increasingly
closer to the centre of the conveyor. Longi-
tudinally downstream of the leveiling bar 20
and properly spaced on each side of the
conveyor is a series of diverter chutes, with
each chute being formed by two, parallel,
curved diverter plates, such as 42 and 44,
46 and 48. Considering now the series of
chutes on one side of the conveyor 12, it
being understood that the series of chutes
on the other side is identical, the outboard
plate of each chute, such as plate 42, serves

as a skirt or fence to prevent the granular

solid material from falling off the conveyor
12, In this regard, the skirt 18 on each side
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of the conveyor 12 extends longitudinally to
a point just downstream from the location
of the levelling bar 20. The laterally inward
position of the inboard plate 44 is appropri-
ately selected to establish the width of the
strip of granular solid material diverted from
the conveyor 12 into the discharge hopper
28. The outboard plate 46 of the next chute
is longitudinally aligned downstream with
the upstream inboard plate 44, with in in-
board plate 48 being properly positioned
inwardly for the correct width of granular
solid material to be diverted into a hopper
38. Similarly, the positioning of the plates
50 and 52 are established as for the plates
46 and 48, respectively, to divert the material
into a discharge hopper 54.

While only three pairs of diverter chutes
are shown in Fig. 3, it is understood that
the necessary numbers are incorporated into
the material handling system 10* as required.
The curvature of the diverter plates 42 to
52 must be gradual so that the conveyor can
push the layer of material into and along
each of the chutes and into the discharge
hoppers 28, 38, .and -54.

The advantage of the alternate embodi-
ment shown in Fig. 3 is the reduction in the
number of components since only one level-
ing bar is needed to establish a single thick-
ness of the bed which does not vary as the
material is moved along the conveyor. The
quantity of material diverted to each of the
discharge hoppers is controlled by the lateral
position of the chutes.

The operation of the embodiment of Fig.
3 is substantially the same as the embodi-
ment of Figs. 1 and 2, except that a sub-
stantially .constant thickness for the layer of
granular solid material is established by the
height of the levelling bar 20. This layer
thickness is not changed, and the quantity
of material diverted to the discharge hoppers
28, 38 and 54 is controlled primarily by the
lateral positions of the diverter chutes 42 to
52.

While not shown in the drawings to
enhance the clarity of presentation, it is
understood that the material handling
apparatus 10 and 10' and the necessary
equipment associated therewith are appro-
priately mounted and supported to permit
operation and cooperation in substantially
the manner herein described. ‘

WHAT WE CLAIM IS:—

1. A material handling apparatus for
distributing granular solids from a single feed
source to a plurality of points which com-
prises a conveyor for transporting the
material in the form of a layer from the
feed source, an adjustable means for con-
trolling the thickness of the layer of material
on the conveyor and a plurality of guide
means spaced longitudinally along the. sides

of the conveyor, each guide means being
adapted to divert a predetermined quantity
of material from the conveyor. .

2. A material handling apparatus for
distributing granular solids from a single
source to a plurality of points, which com-
prises a conveyor for transporting .the
material in the form of a layer from a feed
source, a levelling bar positioned above the
conveyor for controlling the thickness of the
layer of material on the conveyor and a
plurality of guide means spaced longitudin-
ally along the sides of the conveyor for
diverting a quantity of material from the
conveyor, whereby the cooperative relation-
ship between the vertical position of the
levelling bar and the lateral positions of the
guide means relative to the conveyor con-
trols the amount of material diverted from
the conveyor.

3. A material handling apparatus as
claimed in Claim 2, wherein the plurality of
guide means include pairs of arcuate-shaped
deflectors longitudinally positioned along the
sides of the conveyor to divert quantities of
material toward the sides of the conveyor.

A material handling apparatus as
claimed in Claim 3, wherein each subsequent
pair of arcuate-shaped deflectors is posi-
tioned successively closer to the longitudinal
centre of the conveyor than the preceding
pair.

5. A material handling apparatus as
claimed in Claim 3 or 4, wherein the position
of each of the deflectors is selectively
adjustable relative to the sides of the con-
Veyor.

6. A material handling apparatus as
claimed in any of claims 2 to 5, further
including a plurality of hoppers adjacent the
guide means for receiving the diverted quan-
tity of material.

7. A material handling apparatus as
claimed in Claim 3, wherein the arcuate-
shaped deflectors are provided with large,
gradual curvature angles to promote the
facile transport of material into the hoppers.

8. A material handling apparatus as
claimed in any of claims 2 to 7, further
comprising a plurality of levelling bars each
positioned substantially at right angles to
the guide means.

9. A material handling apparatus as
claimed in Claim 8, wherein each subsequent
levelling bar is positioned successively closer
vertically to the conveyor than the previous
levelling bar to provide a layer of material of
different thickness at different longitudinal
positions along the conveyor, the layer of
material extending the width of the conveyor.

10. A material handling apparatus’ as
claimed in Claim 8 or 9, wherein the vertical
position of each levelling bar is selectively
adjustable relative to the conveyor. N
--11.~ A material handling apparatus . as
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claimed in any of claims 2 to 10, wherein
the speed of the conveyor is selectively
adjustable to vary the feed rate of the
material.

12. A material handling apparatus for
distributing granular solids from a single
source to a plurality of points, which com-
prises a conveyor for moving the material
in the form of a layer from a feed source;
a levelling bar positioned above the con-
veyor for controlling the thickness of the
layer of material on the conveyor and a

~ plurality of guide means spaced longitudin-

ally along the sides of the conveyor for
diverting a quantity of material from the
conveyor, each guide means being spaced
laterally inwardly relative to a side of the
conveyor in the direction of movement of
the material in a manner so that a substan-
tially equal amount of material is diverted
by each guide means.

13. A material handling apparatus as
claimed in Claim 12, wherein the plurality
of guide means includes pairs of arcuate-
shaped deflectors longitudinally positioned
along the sides of the conveyor to divert
quantities of material toward the sides of
the conveyor.

14, A material handling apparatus as
claimed in Claim 13, wherein the position of
each deflector is selectively adjustable
relative to the sides of the conveyor.

15. A material handling apparatus as
claimed in any of claims 12 to 14, further
including a plurality of hoppers adjacent the
guide means for receiving the diverted quan-
tity of material.

16. A material handling apparatus as

claimed in Claim 13, wherein the arcuate-
shaped deflectors are provided with large,
gradual curvature angles to promote the
facile transport of material into the hoppers.

17. A material handling apparatus as
claimed in any of claims 12 to 16, further
comprising a plurality of levelling bars each
positioned substantially at right angles to the
guide means.

18. A material handling apparatus as
claimed in Claim 17, wherein each subse-
quent levelling bar is positioned successively
closer vertically to the conveyor than the
previous levelling bar to provide a layer of
material of different thickness at different
longitudinal positions along the conveyor,
the layer of material extending the width of
the conveyor.

19. A material handling apparatus as
claimed in claim 17 or 18, wherein the verti-
cal position of each levelling bar is selectively
adjustable relative to the conveyor.

20. A material handling apparatus as
claimed in any of claims 12 to 19, wherein
the speed of the conveyor is selectively
adjustable to vary the feed rate of material.

21. A materials handling apparatus for
distributing granular solids from a single feed
source to a plurality of points substantially
as herein described with reference to the
accompanying drawing.

For the Applicants:
LLOYD WISE, BOULY & HAIG,
Chartered Patent Agents,
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