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1. 2 hopper assenbly having means defining an

upwardly-facing mouth for receiving granular or powder
materials; a plurality of supvort members extending across
said mouth; a plurality of resiliently flexible baffles
arrayed in a plurality of rows, each row consisting of a
plurality of baffles, each sgaid baffle being generally
flat and rectangular and being fixedly mounted at, a top
edge portion alcng said supporting member, the baffles in
a row extending obliquely downwards side-by-side from
respective said top edge portions to respective free
elges, each baffle being flexible from said top edge to
said free edge; and means for adjusting the &ngle of
olzliquity to the horizontal of the top edge portion of
said bafflg independently and for securing the top edge
portion at a desired angle; each baffle being arranged to
be disposed with its free edge parallel to and in the
vicinity of an edge portion of another member disposed on
an adjacent said support member, and being so arranged
that. if material to be received by the hopper assembly
falls onto any said baffle 1 ne weight of the material
tends to cause the baffle ‘o flex and the free edge of the
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baffle to move away from the said other member, rermitting
the material to fall beiween them, and that the baffle
then tends to return resiliently to its original position,
where it asgists in preventing or reducing the escape of
material upwards from the hopper through the mouth.
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“he following statement is a full description of this invention
including the best methad of performing it known to me:-
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"Improvements in and relating to hcpper assemblies®

The invention relates to hopper assemblies for
receiving granular or powder materials.

It is well known for a material in granular or
powder form to bé delivered to, for example, a factory

in lorries or railway hopper wagons that pour their

~contents into a receiving hopper provided for the

purpose. Mény such materiais tend to producg dust, and
it has been found ﬁhaﬁ the gquantities of aust that
afise from receiving hOppers during pduri:q can be both
wasteful and.envirpnmentally undesirableﬁ

It has beeh proposed to éxtraét dust-laden air
from the upper part of the receiving hopper through
filters, but on its own'that is not satisfdctéry
because the size of the hoppér opening means that very
large volume flow rates of air must be extracted.and
filtered.

It has been proposed to close the mouth of the
hvpper with pivotally mounted baffles of inverted
V-shaped cross section hanging under gravity, but it
has been found that the pivots sometimes ~log with dust
and jam, that under a sudden impact of falling material
the baffles may pivot too far and allow dust-clouds to
::scape between thea, and that considerable piles of

some materials can form on top of the baffiles without

becoming unbalanced and causing the baffles to pivot at

allL
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The invention provides a hopper assembly having means
defining an upwardly-facing mouth for receiving granular or
powder materials; a plurality of support members extending
across said mouth; a plurality of resiliently flexible
baffles arrayed in a plurality of rows, each row consisting
of a plurality of baffles, each said baffle being generally
flat and rectangular and being fixedly mounted at, a top
edge portion along said supporting memher, the baffles in a
row extending obliquely downwards side-by-side from
respective said top edge portions to respective free edges,
each baffle being flexible from said top edge to said free
edge; and means for adjusting the angle of obliquity to the
horizontal of the top edge portion of said baffle
independently ar . for securing the top edge portion at a
desired angle: «tach baffle being arranged to be disposed
with its free edge parallel to and in the vicinity of an
edge portion of another member disposed on an adjacent said
support member, and being so arranged that if material to be
received by the hopper assembly falls onto any said baffle
the weight of the material tends to cause the baffle to flex
and the free edge of the baffle to move away from the sai#
other membizr, permitting the material to fall between them,
and that the baffle then tends to return resiliently to its
original position, where it assists in preventing or
reducing the escape of material upwards from the hopper
through the mouth.

The hopper |
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assembly then advantageously comprisgs two rows of
resiliently flexiBle baffies'fdrming a substantfally
symmetrical array of generally V-shaped vertical grosss
section, with the free edge portions of the baffles
along the centre of the array and the top edge portions
of the baffles along the sides of the array. If there
are two said arrays of baffles side by side, they are
advantageously separated by a common supporting member
to which the adjacent top edge portions uf the baffles
of both arrays are fixed. If theve are more than two

such arrays, then each array (except for the two

-~ outermdst) may share a common supporting member with

those on both sides of it.

According to one arrancement, the hopper assembly
méy comprise-means'fdr adjusting the éngle of
obliquity, with respect to the horizontal, of the fixed
edge portion.of the baffle or béffles, The fiXed.edée
portion of the.or each baffle ié then advantageously
mounted pivotably about a horizcntal axis, and _
adestablé means providéd.for enabling the'baffle to be
prevented from pivoting under the action of gravity
froﬁ any of.a range of angulér poitidns-about'the axis
of pivoting. The pivotal position of the baffle is
preferably determined by the effective length of one or
more bolts extending between the baffle and a fixed
memher and so arranged that adjustment can be effected

by screwing a nut along each such bolt.
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The or each baffle may be so mounted as to permit
adjustment of the distance from the axis of pivoting to
the free edge.

According to another arrangement, the fixed edge
portion of the baffle is mounted in a support member
which is shaped to permit restricted pivotal movement
of the baffle about a horizontsl axis and means is .
pro_vided for Secﬁring the baffle in a desired pivoi:al
position. The fixed edge portion of the baffle may be
shaped tb forr_h a cy-li.n'dricai sgpport: po’rt,i'on.and the
support ‘member may be a tubé in which the support
poftion_is. located, the baffle ex’tehdiﬁg from the tube
'throuéh a slo.t in t'he.wall of the tube;

Where the baffles are adjustably mounted, they can
be set to a desired setting when .they are installed and
will usually need only occasional adjustment, so that
any tendency_for the adjusting means t_‘o clog with dust _
will not hinder the day-to-day operation of the
baffles.

Means may be provided for extracting air from
below the said at least one baffle.

The or each resiliently flexible baffle may

comprise a sheet of elastomeric material,
The or each baffle may comprise an upper layer of

S, - wear-resistant material and & lower layer of resilient

material.
Alternatively, the baffle may comprise a sheet of

material with stiffening ribs on one surface. In this
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i case, the baffle may be moulded in one piece from a

elastomeric material.
The invention also provides a kit of parts for a

hopper assembly according to the inverntion, comprising

! a resiliently flexible baffle and wmeans for fixing the
baffle to a fixed member of the hopper assembly.
Where the baffles are to be adjustably mounted,

the kit preferably includes the ‘adjusting means and a

mounting that is to be fastened to some¢ fixed part of

o

the hopper assembly to provide an anchorage for the

baffles and the adjusting means.

The kit may provide the components necessary for
converting an existing receiving hopper assnembiy into a
hopper assembly according to the invention.

ve' e Hoppet assemblies conctructed in

accordance with the invention will now be described by
way of example only with reference to the accompanying
drawings, in which:

Fig. 1 is a schematic plan view of a hopper

assembly in an inoperative state;

o e e AR A e AR
-

Co Fig. 2 is a schematic cross-sectional view in a

vertical plane through the assembly in an inoperative

A
il

state;

Fig. 3 is a view similar to Fig. 2 showing the
assembly in an operative state;

Fig. 4 is a more detailed view of part of the

assembly as shown in Fig. 1;
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Fig. 5 is a plan view of a component of another
hopper assembly;

Fig. 6 is a view on the line VI - VI of Fig. 5;

Fig. 7 is a perspective view of another component
of this hopper assembly; and

Fig. 8 is a more detailed view of part of this
assembly, similar to Fig. 4.

Referring to Figs. 1 to 4 of the drawings, one
form of hopper assembly includes a receiving hopper 20
(not shown in detail) disposed under an opening in a
floor la which opening is spanned by a plurality of
beams 1 and forms a mouth for the hopper assembly. As
may be. seen from Fig. 3, the beams 1 are I-beams with
their lower flanges prismatic to prevent material from
piling up on the flange:i. The spaces between the beams
1 are covered by grids 2 resting on the beams 1. The
grids 2 have been omitted from Fig. 1 for clarity. The
beams 1 and grids 2 support the weight of lorries that
may drive over the hopper, while permitting granular or
powder materials discharged by the lorries to fall
through the grids into the hopper. The beams 1 and
grids 2 may be conventional and will not be described
in detail.

Welded to both sides of the web of each beam 1
spanning the hopper opening, and the expused sides of a
pair of beams 1lb parallel to the beams 1 and defining
the ends of the opening, are brackets 3 extending the

length of the beams. Each bracket 3 has vertical pivot
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plates 4 projecting from it at both sides of the
opening and at regular intervals in between. There is a
horizontal lug 5, joined both to the kracket 3 and to
the pivot plate 4, on each side of each pivot plate
except on the outer sides of the pivot plates at the
sides of the opening. Belween the pivot plates 4 of
each pair of adjacent pivot plates on a bracket 3
extends a mounting member 6 having at each end a
downwardly-projecting lug 7 that is pivotably attached
to the adjacent pivot plate 4 by means of a bolt 8.

Each mounting member 6 is bent downwards at the edge

{
¥
\ portion further from the bracket 3. A bolt 9 extends
‘\l
‘3 generally vertically through a hole 10 in each lug 5
% and a hole 11 in the mounting member 6 above,

\ cree terminating above the mounting member in a head 12 in
l KN the form of a crossbar of circular section and having a

et nut 13 screwed onto it below the lug 5.

et Each mounting member 6 has on it a flap 14 in the
\ form of a ~heet of resilient material approximately as
K long as the mounting member. The flaps 14 may overhang
i the pivot plates 4 in order to abut one another closely
ﬁ end to end, and if they do so then the mounting members
T e 6 will not necessarily do the same. On top of each flap
14, above the mounting member 6, is a seal plate 15
Jenee, that abuts, aitd may be secured to, the underside of the
LN upper flange of the adjacent beam 1. The flap 14 and

the seal plate 15 are secured to the mounting plate 6

by several bolts 16 that pass through holes in the flap

PR AN RN SRTUUT SN CHR RS RN R S SRS
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and transverse slots 17 in the mbunting member and the
seal plate.

- Each flap 14 is a laminate of a lower layer of
elastomeric material giving a desired stiffness and
flexibility to the flap, and a thinner uppér layer of
material that has a higher wear resistance than the
elastomeric material but would not on its own be stiff
enough.

The support members 6 and flaps 14 are positioned

with the flaps sicping downwards towards their free

AN

sides, and the free side edge of each flap, in a
resting condition, being closely adjacent to that of
the flap opposite on the facing side of the next beam
l. As will be seen from the drawing, the flaps 14 are

teee held in their sloping position by the belts 9 acting in

o s tension between the horizontal lugs 5 and the support

« Lo, members 6, and their angle can be adjusted by loosenirng

:‘,“. or tightening the nuts 13. The positions of the flaps

e 14 can also be adjusted by sliding the bolts 16 up or

( down the slots 17.

© e In normal use, the interior of the receiving

;f. hopper is maintained under a ptessure lower than

e 0o, ambient pressure by fans (not shown), which draw dust-

| laden air continuously from the interior of the hopper

o through ducts 18 and filters (not shown). Because air

| is withdrawn from within the hopper, there is a flow of

air into the hopper between the free side edges of the

flaps 14. The position of the flaps 14 is so set, by

ue - A e e e 03 - P B T
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tighteninq or loosening the nuts 13 on the bolts 9 and
by moving the bolts 16 up or down the slots 17, that
any appreciahle additional weight on the flaps causes
them to deflect and to gape apart at thei: free sides,
as shown in Fig. 2, enabling any granular or powder
material that has fallen on them to fall through
between the flabs, assiéted by the slope of the flaps
downwardsitowards the gap (the gradient of which:slépe
increases as the flaps,defleCt)bana by the air curreant
that is drawn downwards through the gap by the fan: As
soon as ﬁaterial ceases tb fall onto or lie oﬁ the
flaps 14, tﬁey return under the action of the
resilience of their elastomeric material to the closed
poéition shown in Fig.>l. If dust arises when the
granular or powde* material falls into the hopper, very
little of the dust can escape,ibeéauSe of the tlaps 14
and because of the downward f£low of air through any
gaps. When the flow of material into the hopper has
ceased, the continuing flow of air into the hopper
between the flaps 14 continues to prevent the escape of
dust ‘and also removes dust that might otherwise remain
on the outer surfaces of the grids 2, the beams 1 and
the flaps and carries that dust into the hopper. The
volume rates of flow of air involved, and hence the
size and power consumption of the fans and their
associated filters, are far lower than would be
necessarybwith only fixed baffles. The seal plates 15

both prevent leakage of air and dust round the upper

- e
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sides of the mounting members 6 and prevent the

granular'or powder material from penetrating into, and

possibly jamming, the mountings for the flaps which,

although they are not moving parts in use, may need to
be adjusted from time to time.

As an example of dimensions that may be used, in-
the case of a hopper that is to receive materials from
lorries or railway wagons, the beams 1 may be spaced
about 1 metre apart, the pivot plates 4 may be spaced
about 70 cm apart, the flaps 14 may be about 40 cm wide
in a direction perpendicular to the lengths of the
beams 1 and the mounting members 6 may be about 20 cm
wide. The flaps 14 may consist bf an upper layer of 7
mm thick polyester-reinforced cbnveyor—belt rubber and
a lower layer of 10mm thick natural rubber such as that
sold in France by Kleber under the designatidn "Feuille .
cv", having a DIDC hardneés.of 40. The number 65 beams

1 employed depends on the dimensions of the hopper and,

for any particular hopper, can be varied to some

extent. If fewer beams are employed, ;he.distancé

between them increases and the flaps 14, if set at the

same angle, will then penetrate more deeply into the
hqpper. If the flaps 14 penetrate too deeply into the
hopper they will réduae the capacity of the hopper and
there will also be a risk that they will contact the
material wichin the hopper; the spacing between the
beams } should, of course, be selected to ensure that

that does not occur.
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Figs. 5 and 6 show another form of resiliently =~
flexible flap 14. The flap includes a support portion
20 along one edge and stiffening ribs 21 on one surace
(in use, the undersurface) and is mor 2! "n cne piece
from an elastomeric material, for example
polyurethane. The support portion 20 has a circular
cross-section and, running the length of the support
portion, is a groove 22 of V-shaped cross-section. The
mouth of the groove is directed away from the flap and
along each edge of the mouth is an outwardly-directed
lip 23. The thickness of the flap adjacent the support
portion 20 is substantially less than khe diameter of
the cross-section ¢f the support portion and it
decreases steadily towards the opposite end of the
flap. The Stiffening ribs 21 extend from the support
portion 20 towards the opposite end of the flap and
decrease steadily in height.

The flap is mounted by a bracket 24 (Figs. 7 and
8) on one of the f-beams 1 that span the mouth of the
hopper (Figs. 1 to 3). The bracket 24 comprises a
rectangular plate 25 which in use is secured to the
side of a beam and to which is welded a tube 26 which
extends the length of the plate 25. 0On the side of the
tubg 26 away from the plate 25 a comparatively wide
slot 27 is cut in the wall of thektube and extends the
length of the tube. ;

The support portion 20 of the flap is located in

the tube 26 so that the flap 14 projects through the
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slot 27 and extends obliquely downwards as shown in

Fig. 8. The lips 23 on the support portion 20 are

deflected by engagement with the internal surface of
the tube and ensure that the support vwortion is a

comparatively secure fit within the tube. The width of

the slot 27 allows the angle of the flap to be adjusted

to a limited extent, foll. “ng which the flap ic

secured 1in position by bolts or pins 28 driven inte the

support partion 20 of the flap through acertures 29

Formed at interwvals along tha tube 26. The ends of the

~ube 236 are closed by =2nd pieces 30 to orewvent the

antry of particulate material that may be poured

through the mouth of the hupper

rh

or of dust from that

material.

In a Eesting, or undeflected condition, the free
end of the flap lies closely adjacent to that of the
Elap‘wn the facing side of the next‘beam.‘ Depending on
tha iength of the beams‘l, there may he several flaps
14 zrrsnged sidé-by-side along the beam, =ach £1a§
having its own mounting plate 25.

In norm

al use, air is withdrawn from within the
topper as‘described above with ;eference‘:o‘Figs. 1 to
4. When pirticulate material is poured into the
hopper, it falls onto some at least of tﬁe flaps 14 and
causes them to bend dowhwa:ds so that the material
falls between the flaps and into the hopper. After the

material has fallen into the hopper, the flaps return

to the resting conditiowu under their own resilience.

v e e e s iiae e e e e e
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When material is entering the hopper, dust inside the
hopper is prevented from escaping by the flow of
material and by the flow of air into the hopper. When
the flow of material has ceased, the flow of air
continues and continues to prevent the escape wf dust,

The use of a comparatively soft material, such
as rubber or polyurethane, for the flaps 14 reduces the
extent to which particles of material rebound from the
surfaces of the flaps when the material .s being poured
into the hopper and assists in preventing the formation
of dust at the hopper mouth.

Although the beams 1 and grids 2 have been
described as supporting tne weight of lorries, it will
be appreciated that if that is not to occur, for
example, because delivery is to be by railwajy wagons
the weight of which is supported on tracks, or because
the receiving hoppers are so arranged that lorries back
up to them and cannot drive over them, grids of a
lighter construction may be used. Railway tracks may be
supported on the beams 1. It is still preferred,
however, to provide grids that will prevent personnel
from falling int¢ the hoppers.

It will be appreciated that the overall dimensions
of the receiving hopper are largely a matter of the
design of the individual installation, and that the
optimum length, width, thickness, elastic properties,
and setting of the flaps 14 may vary widely depending

on the material that the hopper is to receive.
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The claims defining the invention are as follows:
1. A hopper assembly having means defining an
upwardly-facing mouth for receiving granular or powder
materials; a plurality of support members extending across
said mouth; a plurality of resiliently flexible baffles
arrayed in a plurality of rows, each row consisting of a
plurality of baffles, each said baffle being generally
flat <ad rectangular and being fixedly mounted at, a top
edge portion along said supporting member, the baffles in
a row extending obliquely downwards side-by-side from
respective said top edge portions to respective free
edges, each baffle being flexible from said top edge to
said free edge; and means for adjusting the angle of
obliquity to the horizontal of the top edg= portion of
said baffle independently and for securing the top ecdge
portion at a desired angle; each baffle being arranged to
be di.sposed with its free edge parallel to and in the
vicinity of an edge portion of another member disposed on
an adjacent said support member, and being so arranged
that if material to be received by the hopper assembly
falls onto any said baffle the weight of the material
tends to czuse the baffle to flex and the free edge of the
raffle to move away from the said other member, permitting
the material to fall between them, and that the baffle
then tends to return resiliently to its original position,
where it assists in preventing or reducing the escape of
material upwards from the hopper through the mouth.
2. A hopper nssembly as claimed in claim 1, comprising
two rows of resiliently flexible baffles formiryg a
substantially symmetrical array of generally V-shaped
vertical cross-section, with the free edge portions of the
baffies along the centre of the array and the top edge
portions of the Baffles along the sides of the array.
3. A hopper assembly as claimed in claim 2, having two
said arrays of baffles side by side, separated by a common
supporting member to which the adjacent top edge portions
of the baffles of both arrays are fixed.
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4, A hopper assembly .s claimed in any one of claims 1
to 3, wherein the fixed edge portion of each baffle is
mounted pivotably about a horizontal axis and adjustable
means is provided for enabling the baffle to be prevented
from pivoting under the action of gravity from any of a
plurality of angular positions about the axis of the pivot.
5. A hopper assembly as claimed in claim 4, wherein the
pivotal position of each baffle is determined by the
effective length of one or more bolts extending between
the baffle and a fixed member and adjustmcnt can be
effected by screwing a nut along each such bolt.

6. A hopper assembly as claimed in claim 4 or claim 5,
wherein each baffle is so mounted as to permit adjustment
of the distance from the axis of pivoting to the free edge.
7. A hopper assembly as claimed is any one of c¢laims 1
to 6, wherein means is provided for extragting air from
below the said at. least one baffle.

8. A hopper assembly as claimed in any one of the
preceding claims, wherein each resiliently flexible baffle
comprises a sheet of elastomeric material.

9. A hopper assembly as claimed in ‘any one of the
preceding claims, wherein each bafflz ccmprises an upper
layer of wear-resistant material and a lower layer of
resilient material.

10. A hopper assembly as claimed in any one of claims 1
to 3 and 7 to 9, wherein the fixed edge portion of the
baffle is mounted in a support member which is shaped to
permit restricted pivotal movement of the baffle about a
horizontal axis and means is provided for securing the
baffle in a desired pivotal position.

11. A hopper assembly as claimed in claim 10, wherein the
fixed edge portign of the baffle is shaped to form a
cylindrical support portion and the support member is a
tube in which the support portion is located, the baffle

extending from the tube through a slot in the wall of the
tube.
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12. A hopper assemrbly as claimed in
preceding claims, wherein the baffle
material with stiffening ribs on one

13. A hopper asszmbly as claimed in

; material.

| 14. A hopper assenmbly substantially

or Figs. 1 to 3 as modified by Figs.

accompany.ing drawings.

o ve DATED this 8th day of May, 1991.

/e

any one of the
comprises a sheet of
surface.

claim 12, wherein the

baffle is moulded in one piece from an elastomeric

as hereinbefore

described with reference to, and as shown in, Figs. 1 to 4

5 to 8 of the

BTR INDUSTRIAIL HOLDINGS
LTD

By Its Patsent Attorneys
ARTHUR S. CAVE & CO.
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