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) Macerator.

@ A macerator including two stacks 42 of contra-
rotating interleaved cutter discs 44 having teeth 49 is
provided with two side rails 30 closely adjacent to
the periphery of the stacks of cutters. Each side rail
has a plurality of angled ribs 32 with slots 34 there-
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between. The ribs and slots are angled at an acute
angle to the planes of the cutters so that each rib is
passed by two or more cutters thereby to ensure
maceration of any solids passing with the liquid in
the slots.
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The present invention relates to a macerator.

One form of macerator as shown, for example,
in GB-A-1569672, includes first and second parallel
contra rotating shafts, each having a plurality of
alternate cutters and spacers of the same axial
thickness, the cutters of the first shaft being inter-
leaved with those of the second shaft. Each cutter
has a plurality of teeth arranged around its periph-
ery and circumferentially spaced locations.

Mounted adjacent to the cutters, on the side
walls of the housing, are side rails which have
radially inner surfaces which are arcuate and close-
ly adjacent to the teeth of the cutters as they
rotate. While this has proved to be reasonably
satisfactory, the flow rate, particularly of a liquid-
borne, in particular water-borne, material to be
macerated is reduced rather severely because of
the general blockage provided by the cutters and
the side rails.

It has been proposed according to US-A-
4702422 to provide slotted side rails in which the
side rails themselves are formed with a plurality of
parallel ribs which extend in the same circumferen-
tial direction as the cutters and have formed there-
between a plurality of slots. These slots face the
spacers and the ribs face the cutters in operation.
The slots provide a passage for fine material which
does not in fact need to be macerated and for the
water and hence the flow rate through the macerat-
ing apparatus is significantly increased as com-
pared with that of GB-A-1569672.

However a real problem exists in that it is very
often desirable that some of the materials which
may be in sheet form which can pass through the
slots should be cut by the teeth of the macerator.
The slots can thus provide an undesirable bypass
flow for material which should be macerated and
hence the macerated product can have a rather
larger cross section than it should and sheet ma-
terials are not necessarily allowed to be macerated
because of the fairly large space which is available
for them to flow through the apparatus.

In a preferred construction the ribs and slots
are angled at between 15°and 45° with respect fo
the planes of the cutting discs.

According to the present invention there is
provided a design of the side rails in which the
ribs, and the slots therebetween, are angled rela-
tive to the planes of the cutter discs, whereby the
cutter teeth of the cutter discs each pass in close
proximity to a plurality of ribs.

Such a construction ensures that a thorough
maceration of the material can take place and it is
thereby not practical for flat or sheet like material
fo pass into one of the slots without being mac-
erated.

While it is practical for the shafts to be moun-
ted in any orientation, they are preferably mounted
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in a generally vertical plane. In this case, advanta-
geously the angling of the ribs and slots there-
between is such as to extend downwardly in the
direction of flow, that is to say in the direction of
peripheral movement of the cutters as they pass
the side rail.

In the preferred construction, the side rail has a
top wall and a bottom wall which extends substan-
tially in the same plane as the uppermost and the
lowermost of the cutting discs respectively and that
rib or those ribs which would normally intersect the
top and bottom walls are made shorter, at their
upper and lower ends, to define "header channels”
thereby ensuring that each of the angled slots has
an inlet and an outlet.

Advantageously each of the ribs is chamfered
or bevelled at its free edge, the bevelling prefer-
ably extending downwardly at the free edge.

In order that the present invention may more
readily be understood, the following description is
given, merely by way of example, reference being
made to the accompanying drawings in which;

Figure 1 is a perspective view of a known form
of slotted side rail of a maceration apparatus;
Figure 2 is a side elevation showing the slotted
rail located adjacent to contra rotating shafis
with a stack of cutting discs and spacers moun-
ted thereon;

Figure 3 is an exploded perspective view of one
embodiment of side rail according to the present
invention shown adjacent to a cutter stack;
Figure 4 is a view similar to Figure 2 of the
construction according to the invention shown in
Figure 3; and

Figure 5 is a reduced cross-section in a plane
perpendicular to the axes of the stacks showing
the relative positioning of the side rail ribs and
slots and of the cutters.

Referring to the prior art structure in Figures 1
and 2, one of a pair of slotted side rails is indicated
by the general reference numeral 2 and has a rear
wall 4. A plurality of ribs 6 of the side rail have
corresponding slots 8 therebetween, the ribs hav-
ing arcuate front edges 10. The slots 8 and the ribs
6 are parallel to cutting elements 16 and 18 of the
macerator shown in Figure 2. While Figure 2 only
shows one side rail, there will be a mirror image
side rail mounted on the other side with the ribs 6
in facing relation to the cutter discs 18. The macer-
ator 12 illustrated in Figure 2 has two drive shafts
14 upon which cutting elements 16 and 18 are
mounted. Planar spacers 20 and 22 are mounted
between the cutting discs and are of the same
thickness as the cutting discs. It will thus be seen
that the discs 16, 18 are mounted opposite the ribs
6 and that the spacers 20, 22 are mounted op-
posite the slots 8. It will be appreciated that the
cutting elements 16, 18 are spaced apart by the
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planar spaces 20, 22 respectively and these are
fixedly mounted on the shaft 14. The cutting ele-
ments 16 and 18 are interleaved and the teeth 24
of the cutting elements are in close proximity fo the
bases of the other stack and in close proximity to
the front edges 10 of the ribs 6. The ribs are
aligned with the flow direction of liquid through the
comminuting chamber and spaced to allow pas-
sage of liquid through the slots between the ribs.
Liquid borne fine particles of solid material find
passage through the slots 8 but the ribs prevent
passage of larger pieces of unreduced material.

Reference is now made to Figures 3 and 4. A
side rail according to the present invention is in-
dicated by the general reference numeral 30 in
which it is shown on Figure 3, in an exploded
perspective view of the rail and a macerator stack
42. Angled ribs 32 formed in the side rail define
slots 34, the ribs 32 ensuring that liquid borne solid
material flowing through a slot crosses a plane of at
least two cutting elements 44. Crossing the plane
of several cutting elements increases the likelihood
that a piece of solid material will contact the cutting
elements 44 several times and be adequately re-
duced to a manageable particle side. The angled
ribs 32 present arcuately angled side rail surfaces
36 to the periphery of the macerator stack 42
which is mounted on shaft 40. The cutters 44 of the
macerator stack 42 are each spaced from their
neighbour by a spacer 46 defined by the thickness
of the spacers 52 as shown in Figure 4.

The angled ribs 32 are angled so that the
surfaces 36 extend at an angle of between 15° and
45° to the planes of the cutting discs. The angle
may be varied with arc length of the angled side
rails 30 to ensure that a maximum number of
recesses will cross the plane of more than one
cutting element 44. A shorter arc length will require
a steeper angle to ensure that sufficient crossings
of the cutters and the ribs occurs, i.e. so that there
are at least two and preferably several cutting
planes.

In Figure 3 the ribs have been shown angled
so that they are higher on the right hand side.
Because of the direction of rotation of the cutters
this will tend to cause solid materials suspended in
the liquid to flow down the slope of the ribs. How-
ever, the flow of liquid itself is such as to flow up
the slope of the ribs. This orientation and resulting
tendency of the solids to flow against the liquid
flow will therefore have the advantage of causing
the solids to more finally chopped by the inter-
action between the cutters and ribs. It should be
understood, however, that it is also contemplated
that the ribs could be oppositely oriented so that
the solids are also caused to flow down the slope.

As shown, the front edge of each rib 32 is at
least partly bevelled. The bevelled front edges 38
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allow for a smaller space between the front edge of
the ribs and the periphery of the teeth of the
cutting elements without increasing the likelihood
that solid material will become lodged between the
angled ribs and the cutting elements. If the shafts
40 are vertical, as shown, the bevelled front edges
38 are preferably bevelled downwardly which
serves to channel solid material within the slot of a
lower angled rib and into contact with the cutting
element 44.

In Figure 5, angled ribs 32 and angled slots 34
are shown in a partial sectional view of the macer-
ator stack in phantom, positioned in an operation
mode, with the angled ribs of the side rail being
shown in full lines. The angled ribs 32 along with
the bevelled front edges 38 and the angled reces-
ses 32 are shown differently in Figure 5 with the
associated shaft 40 and macerator stack 42 along
with cutting elements 44 and cutting teeth 48.
Figure 5 provides a view of the improved macer-
ator of the invention, and shows the angled slots 34
that ensure liquid borne solid material passing
through a slot crosses the plane of at least two
cutting elements 44 and its cutting teeth 48. It can
be seen that the upper and lower faces 30a and
30b of the side rails are chamfered.

As can be seen from Figure 3, each cutter of
the stack is illustrated as having 5 circumferentially
spaced teeth 48a, 48b, 48c, 48d and 48e. It can be
seen that each tooth has a tip 49a, 49b, 49c, 49d
and 49e respectively and a generally arcuate con-
cave front face 50a, 50b, 50c, 50d and 50e. The
front face 50a and tip 49a extends substantially
parallel to the axis of the cutter, so that it is
essentially "square". The front faces 50b and 50d
are angled fo one side of the axis of the cutter and
the alternate front faces 50c and 50e are angled to
the other side of the axis. The rear faces 51 are
inclined to provide a ramp like configuration and
are each provided with serrations 52, the angle of
the serrations being approximately 60°. The rear
faces 51 are arcuately convex between the serra-
tions 52 and the tips 49.

It can be seen that the front faces 50b, 50c,
50d and 50e are inclined at approximately 30° to
the axis in alternately opposite directions. When a
plurality of these cutters are mounted as shown,
there is provided a good scissor action and it will
be observed that the cutting action takes place
only in the one direction of rotation. This is bound
to make the cutter strong and not too prone to
damage. Because the backs of the cutling teeth
are inclined and serrated, this assists in clearing
the solid matter during reversal of the cutters due
to overload. The one tooth 48a has a "square"
cutting face and this improves the catchment of the
solids and the drag of the item being macerated
into the bank of cutters. Because the other teeth
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have alternate angles, this tends to equal out any
side thrust and reduces the possibility of breakage.

While the angled ribs 32 and angled recesses
34 may be formed of cast metal these elements
may be metal stamped or formed by other met-
allurgical processes. Rather than being unitary, the
elements may be formed of component metal parts
welded together but taking substantially the form
shown.

It will be noted if reference is again made to
Figures 3 and 4 that the shorter angled ribs 32 are
themselves made rather shorter still so that their
lower edges 31 of the lower ribs and the upper
edges 33 of the upper ribs are spaced from a
bottom wall 37 and a top wall 39 of the supporting
rail. Thus there is formed, below the edges 31 and
above the edges 33, "header" slots 35 and 35a
which allow the liquid material to flow into and out
of the shorter angled slots into the general flow of
liquid.

Additionally, while the macerator with the an-
gled ribs and slots is shown as having a generally
rectangular housing which is transversely elongate,
the housing could be generally cylindrical and the
angle side rails and supporting wall could be semi-
cylindrical in form. The side rails 30, it will be seen,
have concave arcuate front edges 36 the curvature
of which conforms substantially to the curvature of
the locus of the teeth 48 so that the angled ribs 32
are only spaced a short distance from the path of
movement of the teeth 48.

It will be appreciated that the provision of the
angled ribs and slots ensures a far better macer-
ation and reduces the likelihood of larger, particu-
larly sheet like solid material, bypassing the cut-
ters. Thus one can accurately control the maximum
cross-section of the macerated material without
materially reducing the rate of flow through the
macerator.

While the macerator may be mounted in a
housing having a completely enclosed chamber
with an inlet and outlet, the apparatus of the
present invention is equally mountable in an open
topped channel with the axis of the cutter stacks
extending vertically and the side rails mounted on
either side of the channel.

The structure of the present invention is de-
signed particularly to deal with raw sewage,
sewage cleaning and sludge maceration and can,
as indicated, be used in a channel or in a pipeline.
It is believed that the structure of the present
invention can operate over a wide range of capacit-
ies. For example, a capacity of up to 500 cubic
meters per hour having a throat size ranging from
300 mm to 1500 mm can be provided wherein
various sizing of the apparatus is taken into consid-
eration when determining the dimensions of the
side rails according to the invention. Any size of
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apparatus can be supplied to operate in a vertical
or horizontal orientation or in an intermediate posi-
tion between the vertical and horizontal.

Claims

1. A macerator comprising a macerating cham-
ber, side walls of said chamber, first and sec-
ond parallel contra-rotating shafts (14,40) ex-
tending through said chamber between said
side walls, a plurality of alternate cutters
(16,18,44) and spacers (20,22,46) of the same
axial thickness mounted on each of said first
and second shafts, the cutters of the first shaft
being interleaved with those of the second
shaft comprising at least one tooth (24,48)
thereon, each tooth having a front cutting face
(50), side rails (2,30) associated with each side
wall, each side rail comprising a plurality of
spaced parallel ribs (6,32), the ribs forming
therebetween slots (8,34), edge faces (10,36)
of said ribs in close proximity to the teeth on
the cutters as the teeth pass adjacent thereto,
characterised in that the parallel ribs (32) of
each side rail are angled at an acute angle to
the planes of the cutters of the adjacent shaft.

2. A macerator according to claim 1, characteris-
ed in that the acute angle is between 15° and
45°.

3. A macerator according to claims 1 or 2,
characterised in that the radially inner edge
surfaces (36) of the ribs (32), with respect to
the axis of rotation of the adjacent shaft (40),
are concave, the concave edge faces of the
ribs conforming to the path of movement of the
tips of the cutter teeth.

4. A macerator according to claim 3 when appen-
dant to claim 2, characterised in that the length
of the concave surface, as measured around
the circumference of the cutter, is inversely
proportional to the angle of inclination.

5. A macerator according to any preceding claim,
characterised in that the first and second
shafts (40) are mounted vertically and in that
the ribs (32) of the side rails are inclined
doXnwardly in the direction of movement of
the cutter teeth adjacent thereto.

6. A macerator according to claim 5, characteris-
ed in that each side rail includes a top wall
(39) and a bottom wall (37), in that at least
some of the slots (34) open into a side surface
of the side rail to permit passage therefrom of
material in the slots, and in that the top wall
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(39) and the bottom wall (37) of each side rail
are spaced from the upper and lower edges of
those angled ribs which do not extend to the
side of the side rail, thereby to provide a
header passage (35,35a) for material flowing in
the slots associated therewith.

A macerator according to any preceding claim,
characterised in that the free edges of the ribs
are bevelled (at 38).

A macerator according to claim 7, characteris-
ed in that the first and second shafts (40) are
mounted vertically and the bevels (38) are
formed on the upper edges of the ribs.

A macerator according to any preceding claim,
characterised in that each cutter (44) com-
prises several circumferentially spaced teeth
(50), each tooth having a generally ramp
shaped, inclined rear face (51), and the front
face (50a) of at least one tooth extending sub-
stantially parallel to the axis of the cutter and
the front faces (50b-50d) of a plurality of the
other teeth being inclined to the axis of the
cutter.

A macerator according to any preceding claim,
characterised in that said macerating chamber
comprises the side walls of a channel.

A macerator according to any one of claims 1
fo 9 characterised in that the macerating
chamber comprises the interior of a housing
having an inlet and an outlet port on opposite
sides of the nip formed between the rotating
cutters.

A side rail (2,30) for use in a macerator having
first and second parallel shafts (14,40), each
shaft having a plurality of alternate cutters
(16,18,44) and spacers (20,22,46) of the same
axial thickness, the cutters of the first shaft
being interleaved with those of the second
shaft, said side rail (2,30) comprising a side rail
body (4,30) having upper and lower parallel
surfaces, a plurality of substantially parallel
ribs (6,32) projecting from said body to define
therebetween a plurality of slots (8,34), charac-
terised in that fsaid ribs having an arcuate free
edge positionable against the rotating cutters
of the macerator, said ribs are inclined at an
acute angle to said upper and lower surfaces
o define angled slots therebetween.

A side rail according to claim 12, characterised
in that the acute angle is between 15° and
45°.
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14.

15.

A side rail according to claims 12 or 13,
characterised in that the radially inner edge
surfaces (36) of the ribs (32), with respect to
the axis of rotation of the adjacent shaft (40),
are concave, the concave edge faces of the
ribs conforming to the path of movement of the
tips of the cutter teeth.

A side rail according to claim 14, when appen-
dant to claim 2, characterised in that the length
of the concave surface, as measured around
the circumference of the cutter, is inversely
proportional to the angle of inclination.
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