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10

find application wherever the interception of solid matter

from flowing fluids is required.

Background Art

A major problem in the release and directing of waters

15 into the natural water course is the inclusion of solid
matter, which ultimately ends up in the sea and rivers and
acts as a pollutant to marine life, beaches and to humans.

Further, the dealing with storm water run-offs and the

inclusion of water-borne solid pollutants is emerging as
20 one of the greater environmental challenges in the current
era.

It is extremely difficult to prevent solid matter from
ultimately finding its way to waste waters, storm water
run-off etc, and therefore it would be desirable if solid
25 matter could be removed prior to such waters returning to
the natural water course.

Pollutant interceptors are relatively new in the art.
Existing pollutant interxceptors are known to be subject to
fouling and failure. The present invention has been
30 developed in this context.

Summary of the Invention

The present invention provides apparatus for
intercepting solid matter from a fluid flowing through a
drain, pipe or the like, the apparatus including:

35 coupling means associated with an outlet of the

drain, pipe or the like and for receiving and directing
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a predetermined level of intercepted solid matter.

Apparatus according to the invention can be employed

10 to easily and economically filter out water-born solids
from fluids such as industrial waste waters, storm water;
etc., and should the apparatus be filled or become fouled
etc., the diversion means can continue to release fluid
from the apparatus, ie. so that blockages, back pressure

15 etc. are not introduced, and which may have even more
severe environmental impact.

In a particularly preferred mode of operation,
typically the netting means is periodically sexrviced,
emptied, cleaned etc. so that the diversion means may not

20 even need to come into operation.

In a most preferred embodiment of the invention, the
diversion means is provided in the form of a netting
release means that is adapted for interacting between the
netting means and the coupling means so as to release the

25 netting means from the coupling means when a predetermined
amount of solid matter has been intercepted. Thus, the
netting means can be readily detached, serviced and/or
replaced periodically.

When the terminology “drain, pipe or the like” is

30 employed in this specification, it includes any type of
drainage, whether open or enclosed, conduits, tubes, fluid
flow pathways etc.

In an alternative arrangement, the diversion means can
be provided in the form of a diversion outlet at the

35 coupling means and into which f£luid can be directed once a

predetermined amount of solid matter has been intercepted
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the 5 netting means; an
is not activated), fluid can be released from the apparatus
5 wvia the diversion outlet.

In one form the diversion outlet can be a diversion
pipe that is selectively closed to fluid flow by an
associated valving mechanism (eg. a butterfly or plate
valve), wherein the valving mechanism is opened once the

10 predetermined amount of solid matter has been intercepted
by the netting means, to then release fluid via the
diversion pipe. Alternatively, in a simpler variation, the.
diversion outlet can be provided in the form of a diversion
welr or outlet passages formed in the coupling means and

15 which are adapted for allowing an overflow of fluid to be
released from the apparatus once a predetermined fluid
level has been reached in the apparatus (eg. due to a
blockage at or a filling of the netting means).

Preferably, and as a result of restricted fluid flow

20 caused by intercepted solids, the diversion means is
activated when, in the apparatus:

(1) a predetermined level of fluid is reached;
(ii) a predetermined pressure of fluid is reached;
(iii) a predetermined mass of solid matter is
25 reached; or
(iv) the flow of fluid via the netting means is
reduced to a predetermined level.

Thus, the apparatus can be configured such that one or

more of these factors can be used to activate the diversion
30 means.

Preferably the diversion means is activated by a trip
mechanism associated with the coupling means which:
in (i) is activated by the rise of a float; in (ii) and
(iii) is activated by a mechanical, electronic or

35 electrical sensor; and in (iv) is activated at a level of

fluid flow as recorded by a flow meter. Thus, a variety of
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rel ease meansy@B¥vated. Thus, a simple means for attaching the netting
| means to the coupling means can be provided. In this
10 regard, when the terminology “cable means” is employed, any
cable, c¢lip, clamp, chain, rope, cord-like or tape-like
device (or combinations thereof) is envisaged (such as
stainless steel cable, synthetic or natural fibrous ropes,
stainless steel chain, plastic woven tapes, hose-type clamp
15 mechanisms, C-shaped leaf spring clips, or combinations
thereof etc).

Preferably the cable means is looped around and
attached to the periphery of an opening to the netting
means and is adapted, when the netting means is released

20 from the coupling means, to act as a drawstring to close
the opening (eg. whilst the netting means remains in a
stream of fluid flowing through the apparatus).

Preferably the netting means is a net bag and is
additionally attached to the coupling means by a safety

25 cord or chain. Preferably the safety cord is attached to

- the coupling means at one end, and is attached to the cable
means at the other. Preferably the attachment of the
safety cord to the cable means is via a ring through which
the cable means extends (ie. so that the ring can be moved

30 along the cable means). Thus in use, the pulling of the
cable means on the safety cord can cause the opening of the
netting means to be closed (in eg. the drawstring-like
manner}) .

Preferably in (i), the float is retained within a
35 riser pipe and, at a predetermined level of fluid, rises to

a height in the riser pipe wherein a mechanical release

This Sheet Has Been R

o] N




H

.not even need to come into operation durlng actual use of 25 t he

.,appar at us. -Wogyngm When the term nol ogy_"drain, pipe or tiperidues/boios
enployed in this specification, it i ncludes any type of dr ai nage,

5Whet her open gr.engl 9 §chF§QQQ&at SwhiciPesn fihth dreleaséé ahdatdieisy et c. 30
‘Preferably, and as-a resalt of restricted fluid flow caused by
{intercepted smekds, from hbet ¢eeptEn@aBean@ans i s activated for rel ease

(i)

a predeterm

IS reac

of the netting MeangpiEAMNehe mechaPLL0: IPaAse IR b MALREPA at Us:

pr edet er m nedppressara mbuhteddat soneaenddto the coupling means for

-3-

5

10

15

20

25

30

35

pivoting thereabouts and being adapted at the opposite end
for engagement by a catch mechanism that is part of and is
released in the mechanical release device, and wherein the
cable means is released from the coupling means when the
pivot arm is allowed (ie. released) to move away from the
catch mechanism.

Preferably the cable means is an endless loop and is
looped around the pivot arm.

In alternative configurations, the electronic or
electrical sensor, or a controller associated with the flow
meter can interact with the mechanical release device to
release the pivot arm from the catch.

Typically, the coupling means receives essentially all
fluid leaving the drain; pipe or the line. Preferably the
coupling means is a squat cylinder adapted for direct
attachment to and/or fitting over the outlet end of a
correspondingly shaped pipe, tube or drain. The coupling
means can be attached to the pipe etc. by welding, bolting
screwing, riveting, adhesive, etc. However, any other
suitable type of mechanism for attaching or positioning the
coupling means to or near an outlet of fluid flow can be
employed.

The diversion means in accordance with the present
invention can, accordingly, prevent a drain etc., when
provided with an interceptor apparatus, from becoming
blocked (eg when there is an inordinate or excessive amount
of solid matter in the fluid stream, such as in a
torrential downpour of rain). Also, the preferred
arrangement of the safety cord enables the intercepted
solid matter to be retained, and the drawstring action of
the bag traps the solid matter for subsequent disposal,

rather than it simply being re-entrained within the flowing
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t hat can extend around an outer periphery of the coupling nmeans, and
rel easably clanp aRigwge 1 shows a perspective view of a first variation

of a solids interceptor in accordance with the present
invention;

10 Figure 2 shows a perspective view of a second
variation of a preferred solids interceptor in accordance
with the present invention;

Figure 3 shows a perspective detail of a preferred
release mechanism that can be employed with the apparatus

15 of Figures 1 and 2;

Figure 4 shows a perspective detail of a preferred
type of float activated mechanical release mechanism for
use with the device of Figuré 2;

Figure 5 shows the release mechanism of Figure 4 in a

20 released orientation;

Figure 6 shows a side elevation of the release
mechanism of Figure 4;

Figure 7 shows a sectional side elevation of the
release mechanism of Figure 4 (being a view in the same

25 orientation to Figure 6);

Figure 8 shows a plan elevation of the release
mechanism of Figure 4;

Figure 9 shows a similar view to Figure 8 but with the
release mechanism in a released orientation;

30 Figure 10 shows a perspective view of some of the
components of the release mechanism of Figure 4;

Figure 11 shows a perspective view of part of an
alternative solids interceptor in accordance with the
present invention;

35 Figure 12 shows a schematic sectional plan elevation

through the apparatus of Figure 11; and
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synthetic or pabupaksbhRr 9HGeHORES, stai nl ess steel chain, plastic
woven tapes, hose-type clanp. mechani snms, C-shaped | eaf spring clips,
or conbi nati oModes forhEpsxyirgcPutaghe Invenpigperably the cable neans is
| ooped argund and t achedyt: eLl.phery epjng to the
netting s neanngﬁgr?gkgdggtgé?u%%§n&t%gehgftﬁﬁ%aﬁégﬁg ?ggreleased
fromthe couphintgreceptsngt soddtl mstiedr fwotr anfluddcissshown inhthepéoimg
(0. i} st 1he BeLLiRd 1RANS LOTRARS shleBcdBrorSiboamRL LhebdoLhpuine
includes a coupling means in the form of pipe section 12

which can be fitted over, attached to or positioned near
10 the end of a pipe, tube, drain outlet or the like. Pipe
section 12, of course, can be any suitable shape depending
on the shape and nature of the outlet from which fluid is
being released. The pipe section can be formed from any
corrosion resistant material, such as galvanised welded
15 steel, stainless steel, injection moulded plastic etc.

The interceptor 10 shown in Figure 1 (a similar
arrangement would be employed for the interceptor of Figure
2) further includes a netting means in the form of a net
bag 14. The bag has an open end 15 that is releasably

20 attached to the pipe section 12. The bag is typically
formed from a corrosion resistant material, such as a
stainless steel wire, wire mesh or from any rot resistant
natural or synthetic fibre material (eg. polypropylene,
polyester etc). The open end 15 of the net bag is secured

25 around the external periphery of the pipe section 12 by a
continuous loop of cable 16 (described in greater detail
below) and which is looped through the end of the bag to be
retained to the same. Again, the cable is typically formed
from suitable corrosion resistant materials, including

30 stainless steel or steel alloy cables (typically plastic
coated), or from synthetic rope etc.

The cable 16 extends fully around the pipe section
circumference, and is of a length such that it can be
tensioned (described below) to clamp the open end of the

35 net between the cable and the pipe section 12, and can be

detensioned to release the same.
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addi tional | Afeged to the coupling means by a safety ds/Bd70£ hai n.
Preferably‘%ﬁgbsg?ety cord is attachedt® - t he couplingpﬁggﬁgsat gne

end, and is attached to the cabl e, . heans, at, .t he qt.her... .Preferably the
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al ong the cable neans)._Thus in use,, the pulli of .th cabl_e neans on
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closed (in eggififeds aps ridp ldds 18 ofMBHeldable 16 exterd @fedfwdlelny ai n
(1), the float is retained within, a riser pipe and, at a predeterm ned
| evel of Bl ui pairijefsupptanding pins 20 formed on the pipe section 12
{shown also in Figures 11 and 13). The pins 20 provide a
simple cable guiding arrangement.

Alternatively, as shown in Figure 1, the cable 16 can
extend between a pair of pulleys 22 (Figure 1) mounted on

10 the external surface of the pipe section. The pulley
arrangement enables each end of the cable to be guided
smoothly during tensioning and detensioning of the cable.

The chain link section 17 is looped around a pivot
arm 26 which enables subsequent tightening of the cable

15 (described below). The pivot arm is attached to the pipe
section at bearing plate 27.

The secure fastening of the net bag 14 to pipe section
12 can be further facilitated by providing outwardly flared
lips 28, 29 (see Figure 2) around part of the pipe section,

20 and against which the cable 16 can be tensioned to enhance
secure fastening of the net bag, and to prevent the cable
from being easily displaced (slipped) off the pipe section
in use.

Figures 1 and 2 in addition show a vertical riser pipe

25 assembly 30, which is mounted on the pipe section 12, and
is in fluid communication with the interior thereof. The
riser assembly is part 6f a mechanism to release arm 26 at
a predetermined time/occurrence in operation of the
interceptor. Release of arm 26 releases net bag 14

30 (described below) .

The riser pipe assembly includes vertical float
chamber 31, in which a float 32 moves upwardly and
downwardly. A hinge bracket and closure tab 33 (Figure 4)
for a chamber 1id (not shown) is also provided. A view

35 window 34 can be provided in one side of the float chamber

(Figure 1) to enable a user to check that the float has not



a height in the riser pipe wherein a nechanical release 15 device is
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Typically, the cou ns recelv s essent1 al
the catch assembly 38 includes a catch 40 that is pivotally

mounted in a bracket 41, which in turn is bolted to the
10 interior of float chamber 31. The catch is adapted to
engage an arm 42 which is part of pivot arm engaging
assembly 43 (see Figure 10).
As can be seen in Figure 4, the arm 42 extends into
the interior of chamber 31, and also extends externally
15 thereof through chamber slot 44 (Figure 5). Attached to
arm 42 is a curved support plate 45 which abuts the
external face of float chamber 31 in use (Figure 4) to set
the arm extension distance. A finger supbort 46 extends
from cur&ed plate 45 to arm 42, and ensures that the arm is
20 supported and remains reasonably rigid in use.
The opposite end of arm 42 is pivotally mounted (eg.
via a bolt 47) to a catch plate 48, which functions as a
catch for pivot arm 26. The catch plate 48 is generally S-
shaped, and has an integral pin 49 that extends downwardly
25 therefrom in use. The pin 49 is received in a bush 50
attached to the external surface of chamber 31 and is
supported for rotation in the bush in use.
Referring to Figures 8 and 9, Figure 8 shows the catch
assembly in an “engaged” position wherein the pivot arm 26
30 is captured by catch plate 48 (and thereby tensions cable
16 described below). In addition, arm 42 is captured
within catch 40 to prevent its movement.
Figure 9 shows the catch assembly in a released
configuration wherein catch 40 has been caused to release
35 arm 42 (eg. by the engagement thereagainst of float 32).

Thus, because pivot arm 26 is urged outwardly by the force



fluid leaving the drain, pipe or the line. Preferably the coupling

means is avpglyaiisey| i nder adapted for direct at t achmenpct/Quasisbrer
fitting over the outlet end of a 35 Tkl espondingly shaped pipe, tube or

O g boy SRUBLAL 16 ((TPPRRCIB REBTACRALAIR' B PLBSif Enelior
riveting, adhesyws reifpe sdowewer 12ady ofsk¢r, the catlichabkeetppyg ®6 nechani sm
of fluid 1l ofentbee sivdadbaraly ¥Resty By Bidke 28 <Al O
be provided vy hastn 26 tdlipieiod eiboitt g tier qugh whinck of kukdteanihebush
Qirected once a predet er m ned ,anount of soli,d matter haﬁ been
i ntercept®d 50) and thence arm 42 is caused to pivot about the support
plate 45 at bolt 47). Eventually the catch assembly is
pivoted sufficiently out so that the pivot arm 26 is
completely released therefrom and falls downwardly. This
releases cable 16 from arm 26.

10 Thus, because cable 16 is looped around arm 26 and is
selected to be of a specific length, when the arm 26 is
captured (in the ‘“engaged” position), the cable is
tightened, and therefore the net bag open end 15 is clamped
by the cable to the pipe section 12. However, once the

15 pivot arm is released for pivoting, then the cable is
loosened and can move (slide) off arm 26 so that net bag
open end 15 is no longer clamped. The flowing fluid
passing throuéh the interceptor then causes the net bag to
become detached from the pipe section 12.

20 Typically a retention (or safety) cord 51 is attached
to the cable 16 at the open end of the net bag. 1In the
arrangement of Figure 1, one end of the cord is attached to
a fixture 52 arranged externally on the pipe section 12.

In the arrangement of Figures 2 and 3, the retention

25 cord 51 includes two such sections of cord which extend
from lug 54. These two sections are illustrated
schematically in dotted outline in Figure 2. Each end of
this cord is attached to a ring 56 (see Figure 3), and
through which the cable 16 (or link section 17) extends.

30 The ring on the upper section of retention cord 51 is, as
shown in Figure 3, attached to link section 17, whereas the
ring for the lower cord 51 is attached to cable 16.

The use of a pair of rings enables the end of the net
bag to be gathered and hung (ie. by suspending the bag from

35 cord 51). In addition, cord 51 is typically attached to

the lug 54 by a releaseable mechanism (eg. a shackle
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pipe section to pass easily off the pipe section when the
net bag is released in use. It will also be seen that the
pins 20 are sloped outwardly (Figure 2) so that the chain
section 17 and ring 56 do not become snagged thereon.

' In either arrangement, once the neg bag has been
released, the retention cord prevents it from being washed
away. Also, to detach the bag from the interceptor before
emptying, replacement etc., a user simply needs to detach
the retention cord at fixture 52/1lug 5S4, and the user can
then 1lift the bag via the retention cord.

Also, when the net bag is released from pipe section
12, the cord 51 acts on cable 16 to cause it to function as
a drawstring and close the open end of the net bag under
the pressure of the fluid flowing through the interceptor.
Thus, solids intercepted within the net bag are safely
retained within the bag once it has been released from pipe
section 12. As described above, the net bag can then be
detached, and the solids emptied, prior to the net bag
being re-attached to the pipe section for re-use.
Optionally, and if necessary, the net bag can be washed,
cleaned and/or repaired.

In use, with the net bag attached to the pipe section
as described above, and the catch assembly in the engaged
configuration, as storm water passes out of a drain, pipe
or the like and into pipe section 12, it is directed into
the net bag (Figure 1) and any debris, solid matter, etc.
which is larger than the pores of the net bag is trapped

therein. Progressively, over time the net bag fills up.
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bag pressure, and, for example, during a storm, water then
progressively fills up pipe section 12. Once the pipe
section has been filled, the water level then rises further
into vertical rise pipe assembly 30, acting on float 32 and
causing it to rise within the float chamber 31. Eventually
the float engages against the underside of catch 40 (ie. at
arm 58 Figure 7).

The float continues to rise and lifts catch 40
upwardly causing it to pivot at bracket 41. Shoulder 60 of
the catch then moves out of abutment with arm 42, and arm
42 is then urged to move away from the catch through gap
62. The pivot arm engaging assembly is therefore freed,
and the force against pivot arm 26 {(ie. from the tensxon in
cable 16 and chain link 17) causes the pivot arm to be
pivoted outwardly about bearing plate 27. Thus, the entire
engaging assembly 43 is caused to pivot outwardly (ie. as
shown in Figure 8).

Eventually, the pivot arm 26 moves sufficiently
downwards (ie. ultimately laying down against the pipe
section 12 and between pins 20) so that the chain link 17
is freed from the pivot arm (ie. slides thereoff), and thus
the cable 16 is loosened. This loosening enables the cable
16 and the bag end to be freed from and pass over the
flared lips 28, 29 and thus the bag is freed from the pipe
section 12.

Further movement of the bag tensions the retention
cord 51, and via rings 56, causes it to pull against cable
16. Thus, the drawstring bag closure of cable 16 is
induced. With the end of net bag closed solids are
captured therein and are prevented from dispersing (and re-
entering into the storm water, waste water, etc.). As

described above, the net bag can later be detached from lug



the scope of the.present invention, preferred fornms of the I nvention

wi Il now bewdesgrsrped, by way of exanple only, 5 wth refecemssberolhe
acconpanyi ng draw ngs in which: - 13 Figure 1 shows a perspective view

of a first varjati of [ lant er.c rda t he
pr esent S8 (f%mr? tied’and §gbllj—'|ggﬁﬁié §§‘s§§§gggé§e?’§§§ct§ i 3%@3}‘3‘6\%& a
second 10 watd.ation of a preferred solids interceptor I n accordance

with the present uﬁyen%k%pent f the t can %g W%ﬁ%b gé%ggg |¥%ggetal

of a preferred an S
appar at us rexéaéa(ﬁﬁWthelcamthasﬁémbly, cahi per audoshoed.a perspective

detail of_a preferred type of %% at %ptlvat%geaseggwhcgl rel ease -
mechani sri f oreXample; s Fhg toﬁ‘tlcﬁeaﬁé\? Yof B §6r & en arpyfrevs
shows the relgase ymehanisop detbicgdr @ prie@c@erminebebeasedrer bentatign; 20
Figure 6 shows a side elevation_qf the rel ease
level within the solids interceptor (ie. as a result of the
net bag having been filled by solids the fluid level and
pressure would build up in section 12 and this could easily

10 be sensed). Alternatively, when the flow drops to a
predetermined level, then a flow meter positioned either -
within the interceptor or externally thereof (ie.
downstream of the interceptor) can activate the catch
assembly to release the pivot arm.

15 In a further alternative, an electronic weight sensor
that senses the weight of s0lid matter in the net bag when
that bag is filled up with solid matter can be employed to
activate the catch assembly for release of the pivot arm.
Thus many types of release mechanisms are possible.

20 Referring now to Figures 11 and 12 (where like
reference numerals will be used to denote similar or like
parts), an altermative diversion means is shown in the
form of an offtake pipe 70. In the arrangement of Figure
11, the vertical riser pipe assembly 30 has been removed.

25 However, the arrangement of Figure 11 can also be used with
the vertical riser pipe assembly 30, in which case the
offtake pipe can provide an alternative flow diversion
mechanism, (or a backup mechanism should the vertical riser
pipe assembly fail to release the net). The offtake pipe

30 70 is open to flow of fluid through the pipe section 12,
save for the arrangement of a plate valve 72 therein. The
plate valve is typically closed {(shown as an unbroken line
in Figure 12), or can be opened to enable a fluid flow
thereabouts (indicated by dotted arrows O) by pivoting the

35 plate valve around a pivot axis 74 (supported by
appropriate bearings in the offtake pipe).
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mechani sm of Figure 4; Figure 7 shows a sectional side elevation

of the nechanlsn1of Figure 4 (being a view in thg ?ﬁﬁ%
orientati onv{&bﬁﬁgure 6); 25 Fi gulld 8 shows a pI an el evation ofl t he
rel ease mechanj sm of Fi ure h a SI m|ar view
to Figure 8 but w tif tH&" ‘A'l% 3§§e ﬁE%QnY@E?gh "éa?%? e"gse%r ofFent at i on;

Figure 10 shovm&ﬂspel{c&ﬁmthyv&h\tba\ghoi:h&omefsédﬂtelc&(i) 12 cpiwportent s of the
rel ease nechanlsn1of Fig hows ﬁ.gers ective view

11
of part of a direghigh sﬂ%r"?ré‘g?%’t N ppA Hgﬁsﬁgﬁ h‘b‘b%rt}t‘%sm? ordance with
the present inughd+QUpt solid mattErgur BokdveRPVEnde SERENELdW SECtiwi@l plan

el evation 35 t hrough t he apparatus of Flgure 11; and
5 has been stopped (eg. due to the net bag’s filling up) or
has been reduced to some predetermined level, or the back
pressure has built up etc., then plate valve 72 can be
opened (eg. moved to the position shown in dotted outline).
Thus, fluid is then allowed to bypass the blockage (at the

10 normal opening of the pipe section), and damage to the
interceptor apparatus and back pressure problems, etc. are
prevented.

The opening and closing of the plate valve can be
mechanically, electro-mechanically, or even manually

15 controlled. For example, the plate valve could be opened
by a mechanical arrangement not dissimilar to the vertical
‘riser pipe assembly but in which case the moving pivot arm
26 (or the like) would open the valve, rather than release
the net.

20 Referring to Figure 13, where like reference numerals
will be used to denote similar or like parts, a further
alternative diversion means will now be described. In the
arrangement of Figure 13, the diversion means is in the
form of overflow vents 80, 82 is provided. 1In this case,

25 the vents are permanently open and rising fluid level in
pipe section 12 simply spills out of vents 80, 82 when it
reaches the height of those vents. A similar pair of vents
can be provided on the opposite side of the plate section
(as shown). The vents can be provided in conjunction with

30 the offtake pipe arrangement 70 of Figures 11 and 12 (if
necessary) or can co-operate with internal weirs which
enable a spillover of fluid at certain levels. The vents
can also be used in conjunction with the vertical riser
pipe assembly 30, although in this case the pipe assembly

35 would need to extend downwardly and into the pipe section

to a level below the lowest vent, and the mechanism that

—
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-7- . Fi.gure 13 shows a perspective view of part of a further
| t er nati vewdy spansigon system for use in apparatus I n acpetdangeoiot t h
he present invention. Modes for Ca img Qut the Invention 5

feferring to 5&99%§§e§ %ﬂ%hga?@ﬂp§£9tﬂée§OEo be ehgégéﬁeQE'991§9£idtﬂ§Eter

froma fluid 1S7s wat er ne solrds 1 nterceptor
10. The intertepbetow thatnefutles ioweupihpay weahs i Agahs, f bhen ovepfpew

The end of a BFPE COBCALE PROBLER o BRekie fbgantfripenBlta’ LBRFT NeT) 0

lof course, catiebeiaay sisepbptpehapsenbpendadd (or benombec$bggeda@ﬂ nat ur e

:of the outl et frﬁnlmhlch fluid is bei ng rel eased. The pi pe section can
ibe formed fr ofiPYd torrosion resistant material, such as gal vani sed
jwel ded : Preferred construction materials for the interceptor

components include stainless steel, galvanised steel (being
cheap and readily available) for the pipe section and catch
assembly, injection moulded plastics, again being cheap and

10 readily available, ultra-violet light stabilised
polyethylene, polypropylene, etc for the detachable net -
bag, stainless steel wire ropes and cables for the cable
18, cord 51, stainless steel or plastic for the pulleys 22
etc.

15 Whilst the invention has been described with reference
to a number of preferred embodiments, it should be
appreciated that the invention can be embodied in many

other forms.
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15 steel, stainless steel, injection noulded plastic etc. The

I nt ercept or ho in Figure 1 (a simlar arrangenment woul d be
enpl oyed fow%)t é aVﬁmerceptor of Figure- 16 -2) further incl FESATPBRT0 | ng
nmeans in the formof a net bag 14. The bag has an open end 15 that is

rel easably 2(€1laimsg:ached to the pipe section 12. The bag is typically

formed froma corrpsi omgasisshantedrtieidedceptisly 89134 mattHr@ifdgss St eel
wire, wire nesh or fromany rot resistant natural or synthetic fibre

materi al (eg.fpoig pilepyimsndhrough godyader Pépe) orTibeopéhcendhes of the

net bag is s 1 .he external periphery of the pipe section
12 by a e%%é]%janﬁgsusl oop gl ‘cabl e 16 (described in greater detail

bel ow) arfl which is |ooped t¢nuniging heeagrad agfsadiea teady W:Jd:fbean outlxeéit dfhed

to the same. Agai h I | I for
corrosion resi st antfhé Lﬁgﬂ g’,lplseng?ipé’%ae r;rlt%gi nresrs?cs %[eel
all oy cables (typidatégripladilivid flowdegt edheremutf;r om synt het | c rope etc.

The cable 16 extends fully aro%nldngt Qneeaprisp feCteé)rkor intercepting the

solid matter in the directed fluid and arranged with the

10 coupling means such that fluid leaving the outlet can pass

through the netting means; and

- diversion means associated with the coupling .
means and adapted for releasing fluid from the apparatus at
a predetermined level of intercepted solid matter.

15 2. Apparatus as claimed in claim 2 wherein, as a
result of restricted fluid flow caused by intercepted
solids, the diversion means is activated when, in the
apparatus: '

(1) a predetermined level of fluid is reached;

20 (i1) a predetermined pressure of fluid is
reached;

(1iii) a predetermined mass of solid matter is
reached; or
(iv) the flow of fluid is reduced to a

25 predetermined level.

3. Apparatus as claimed in claim 2 wherein the
diversion means is activated by a trip mechanism associated
with the coupling means which:

in (i) is activated by the rise of a float;

30 in (ii) and (iii) is activated by a mechanical,

electronic or electrical sensor; and
in (iv) is activated at a level of fluid flow as
recorded by a flow meter.

4. Apparatus as claimed in claim 3 wherein the

35 diversion means is a netting release means that is adapted

for interacting between the netting means and the coupling
_—
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iC|rcunference and is of a length such that it can be t ensi oned

{described kgheMigéd clanp the open end of the 35 net betwg %Q“/Al%%/oﬁﬂ)l?l e
and t he pipe section 12, and can be - @@t ensioned to rel ease the sane.

As better seen in Figure 3, the cable 16 |ncI des

Kection of chASAIS M@ a% Y Eht$aS%( THE HAC AP REARH TR © el%‘i‘ﬁ%hir@ of
;E he cabl e Vi a geleaspabl & Shackd esridhed Namoun i GRIrH 2 d igat 100p 1008l Hddh of

he cable 16 extend between a 5 pair of upstanding pins 20 formed on the
pi pe section lntercep&@dwn also in Figures 11 and 13). The pins 20 provide

a sinpl e cabl eggui dAPP-RLEREIEEER aimed in claim 4 wherein the
; 5 netting release means includes a retaining cable means that
extends around an outer periphery of the coupling means and

releasably clamps an end of the netting means thereagainst;

b 0, e 2 S8

whereby in use, de-tensioning of the cable means
enables the release of the netting means from the coupling

10 means.

6. Apparatus as claimed in claim 5 wherein (i) the
float is retained within a riser pipe, and at a
predetermined level of fluid the float rises to a height in
the riser pipe whereby it activates a mechanical release

15 device, and this in turn acts on the cable means to de-
tension the same, thereby enabling release of the netting
means from the coupling means.

7. Apparétus as claimed in claim 6 wherein the
mechanical release device includes a pivot arm mounted at

20 one end to the coupling means for pivoting thereabouts and
being adapted at the opposite end for engagement by a catch
mechanism that is part of and is released in the mechanical
release device, so that the cable means is released from
the coupling means when the pivot arm is allowed to move

25 away from the catch mechanism.

8. Apparatus as claimed in claim 7 wherein the cable
means is provided in the form of an endless loop and is
looped around the pivot arm in use when the pivot arm is
engaged by the catch mechanism.

30 9. Apparatus as claimed in claim 8 wherein the cable
means is looped around and attached to the periphery of an
opening to the netting means and is adapted, when the
netting means is released from the coupling means, to act
as a drawstring to close an opening of the netting means.

35 10. Apparatus as claimed in claim 9 wherein the

netting means is a net bag and is additionally attached to
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Alternatively, as showmn in Figure 1, the cable 16 can extend between a
pair of pull%ys 22 (Figure 1) nmounted on 10 the external surface of the

pi pe secti oWOPALBuI | ey arrangenent ;gnabl es each end ofPGHEUEHBIM t o
be gui ded snoot hly during tensioning and detensioning of the cable.

The chain |inkhseebuphidd neahodpeda asaferty ac@id obr chafmim 26 which enabl es

subsequent tightening of the cable 15, .(described,. be The pivot armis
attached to the pi&g' Epp?ﬁégPﬁnaitc%%éﬁ?ﬁglﬁlﬁf%l§7£8maheIEln e secure
fastening of thaEehet cbag 34 tRaphpbs S€Etatiled to dRe Cadbbe hedddednd,

facilitated by _ providing outwardly fl ared . lips 28 9 (see Figure 2)
around part oPﬂFﬁstFpEgEEthoﬁ? %%FeeWﬁP%@a}%s¥e %ﬁatéépéaﬁm% 16 can be

tensi onedst o "d&@i‘ﬂ&ﬁgemean&eclb'ﬁﬁléaéﬁe%@gc%lé heedlSt b80caddd {© 5 event

t he cabl e from bei ng eaS|IéodispIaced (slipped) off the pipe section

in use. closp §heesrenind Doivhadaettbrg SReARA- vertical riser pipe 25
assenbly 30, whichibs maupbed Qo hBecPLPRe§eth! QRy14ne@BE claims 1 to 3

wherein the diversion means is a diversion outlet through
which fluid flowing through the apparatus is diverted in
10 use.

13. Apparatus as claimed in claim 12 wherein the
diversion outlet is a diversion pipe that is selectively
closed to fluid flow by an associated valving mechanism,
wherein the valving mechanism is opened once the

15 predetermined amount of solid matter has been intercepted
by the netting means, to then release fluid via the
diversion pipe.

14. Apparatus as claimed in claim 12 wherein the
diversion outlet is a vent formed in the coupling means and

20 which is adapted for allowing an overflow of fluid to be
released from the apparatus once a predetermined fluid
level has been reached in the coupling means.

15. Apparatus for intercepting solid matter from a
fluid flowing through a drain, pipe or the like

25 substantially as herein described with reference to the

accompanying drawings.
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Eis in fluid communication with the interior thereof. The ri ser

\assenbly i Syg3p41898 @ mechanismto release arm 26 at a pamexisg@oTol ned
ti me/occurrence in operation of the i nterceptor. Rel ease of arm 26

jrel eases net bag 14 30 (descri bed bel ow). The riser pipe
tassenbly includes vertical float chaanr in which a float 32 noves
jupwardly and downwardly. A hinge bra ]and closure tab 33 (Figure 4)
{for a chanber Iid (not shown) is also provided. A view 35 w ndow 34 can be
provided in one side of the float chanber (Figure 1) to enable a user

to check that the fl oat has not

FGure |
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beconme foul ed (eg. clogged or entangl ed) during use. The | ower end
of the float Sgﬁgggr communi cates with t he pi pe secti onpgt/ausgioorol et ,
and the upd%? of the fl oat chanber is provided with a catch -
assenbly 38, which 5 is activated by the float as it noves towards the
top of the fl oat chanber. Referring now to Figures 4 to 10, it
w |l be seen that the catch assenbly 38 includes a catch 40 that is
pivotally nounted in a bracket 41, yhifh inturnis bolted to the 10
interior of float chamber 31. The cat ch®{ adapted to engage an arm
42 which is part of pivot arm engagi ng assenbly 43 (see Figure 10).

As can be seen in Figure 4, Bhe arm 42 extends into the interior of
chanber 31, and al so extendé xternally 15 t her eof through chanber sl ot
44 (Figure 5). Attached to arm42 is a czg@ved support plate 45 which
abuts the external face of,float chanber /31 in use (Figure 4) to set

t he arm extension di stance. A f}nger suppor;/ﬁg extedﬁéuﬂﬁ

—eatunill ?
33 | ] m==l=m=

3 —]
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fromcurved plate 45 to arm 42, and ensures that the armis 20
and remai nwo eeid818ably rigid i n use.

is pivotally mounted (eg.
functions as a catch for

S shaped, and has an integra
therefromin use. !

external surface of chanber 3L and
bush in use. Referrjng t
catch assenbly in an "enpaged
is captured by catch plate 48j(and
below). In addition, arm42 i$ cap
novenent . Figure 9 shows

configuration wherein catch 4(
by the engagenent thereagai nst
26 is urged outwardly by the f

|

orce

Vi a
Y

The pin 49Ns_vecei veﬁm Bush 50

has
of

supported

The opposi t eperduodoozom 42

a bolt 47) to a catch plate 48, which
arm¥@l The catch plate 48 is generally
pin 49 that extends downwardly 25

attached to the

is —=stpported for rotation in the

p Figures 8 and 9, Figure 8 shows the
position wherein the pivot arm 26 30

t hereby tensions cable 16 descri bed

[ ur ed within catch 40 to prevent its

the catch assenbly in a rel eased

been caused to rel ease 35 arm 42 (eg.

LLﬁariﬁf). Thus, because pivot arm

16
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10 in cable 16 (ie. due to tension therein to retain the net bag
on pi pe secti I n use), the catch assenbly is forc '
outwardly. Vﬂ??’g{lljsis Catch plate is caused by arm 26 to S‘??)E)’?U%é"\éﬁ‘%‘ pin
49 (ie. pin 49 rotates in bush 5 50) ang/ihthence arm 42 is caused to pivot
about the support pl ate 45 at It 47). Eventually,the catch assenbl
S pi voted sufficiently out s éhﬁ%f“%e pi vot arny26 is conpl ety
rel eased therefromand falls downwardty—Thi s refeases cable 16 om

arm 26. 10 Thus, begause cabl e 16_is+oe6pes Yaound arm 26 and”is
selected to be of a speciftic |ength [

|45
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captured (in the "engaged" position), the cable is ti ghtened, and

therefore tyegoheis7®ag open end 15 is cl anped by the cablpgrifidagrop! Pe
section 12. However, once the 15 pivot armis released for pivoting, then
the cable is | oosened and can nove (slide) off arm 26 so that net bag

lopen end 15 is no | onger clanped. The flowi*dfluid passi ng through

the interceptor then causes the net bag to becone detached fromthe
pi pe section 12. 20 Typically a retention (or safety) cord 51 is
attached to the cable 16 at the open end of e net bag. Rm the

.arrangenent of Figure 1, one end of the cord is attNgched to a fixture
;52 arranged externally on the pipe section 12. In ¥he arrangenent

. N iartow g Prsn

wctmtarives s wm s

,of Figures 2 and 3, the retention 25 cord 40 - dey, two guch sections of
icord which extend f r-fiy $ 54. These two secti arefillustrated
ischematically in dotted ostt++we-in Figure 2. Eachf efjd af this cord is
jattached to a ring 56 (see Figure 3), ang¥ thro f cable 16
‘(or link section 17) extends.

33
33

=~ <O

2t 50

3
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30 The ring on the upper section of retention cord 51 is, as shown in

Figure 3, attached to link section 17, whereas the ri | ower
cord 51 i sWax®4t¥Héd to cable 16. The use of a pa??T)(}ka?’ibdr?gls-
enabl es the end of the net bag to be gathered and hung (ie. by
suspending the bag from35 cord 51). |In addition, cord 51 is typically
attached to the lug 54 by a rel easeabl &/fdchani sm (eg. a shackl e

- 11 - PCT/ AU98/ 00701 arrangenent) . As

descri bed above with reference to Figure 2, the outwardly flared lips
28 and 29 extend only part way around the circunference of the open end

of pipe section 12 (ie. 5 the |oops are discontinuous at the top and bottom
of that

~
o B
}
SR
!_J ’\ J
53.\__,L/”— {
@g_\\ ;
¥ |
\\\\\;>i ki
M f
3

SUBSTITUTE SHEET (Rule 26) (RO/AU)




open end). This discontinuity of the |lips enables the ring

link 17 I(W@t)g;ilgag t he upper end of the pipe section,

56 and chain
HCT/AVBIPTHg 56

| ocated at the | ower end of the pi pe section to pass easily off the
pi pe section when the 10 net bag is refBdsed in use. It will also be seen
that the pins 20 are sloped outwardly (Figure 2) so that the chain

section 17 and ring 56 do not becone snagged thereon.

I n either

arrangenent, once the neg bag has been rel eased, the retention cord
prevents it from being washed 15 away. Also, to detach the bag3romthe

i nterceptor before enptying, replacenent etc., a gser si y needs to
det ach the retention cord at fixture 52/ 1 ug 54, d the Yser can

then lift the bag via the retenti Afsp, when the net bag
is released from pi pe section 2 ng' the cdizd 51 ble 163D
cause it to function as a draws tr ng and clgge¥gh d t he net
bag under the pressure of the %Io \ t hrou e i nigrceptor.
Thus, solids intercepted within the et b safely
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retained within the bag once it has been rel eased frompipe 25 section

12. As desg; 5}3 -gbove, the net bag can then be det achgdgys@yaioidie
solids enptie prior to the net bag being re-attached to the pipe
section for re-use. Optionally, and if necessary, the net bag can be
washed, cl eaned and/ or repaired. 911 In use, with the net bag
attached to the pipe section as descri bed above, and the catch
assenbly in the engaged configuration, as stormwater passes out of a
drai n, pipe or the like and into plv ection 12, it is directed into

t he net bag (Figure and any debris, \Id matter, etc. 35 which is
| arger than the pore f the net bag is tjapped t herein.
Progressively, over %g t he net bag fllli up.

\

\

46
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- 12 - . PCT/ AU98/ 00701 If it occurs that the net bag is
not ti nely Veorp¥118® or serviced, then the neg bag capaci PgTNswsioerol
conpl etely filled, substantially or entirely restricting the flow of
fluid out of the net bag. This then causes an increase in 5 bag pressure,
and, for exanple, during a storm mate@/apen progressively fills up

pi pe section 12. Once the pipe section has been filled, the water |evel
then rises further into vertical rise pipe assenbly 30, acting on float
32 and causing it to rise wthin the float chanber 31. Eventually 10
the fl oat engages agai nst the underside of catch 40 (ie. at arm 58
Figure 7). The float continues to rise and |ifts catch 40
upwardly causing it to pivot at bracket 41. Shoul der 60 of t he catch
t hen noves out of abutnment with arm 42, and arm 15 42 is then urged to
nove away fromthe catch through gap 62. The pivot arm engagi ng
assenbly is therefore freed, 11

20
w

SUBSTITUTE SHEET (Rule 26) (RO/AU)



vand the force against pivot arm26 (ie. fromthe tension in cable 16

fand chain Iy yg causes the pivot armto be pi vot ed about
ibeari ng plg?g%%%ﬁ‘%hus, the entire 20 engagi ng assenbly 488%éﬁéghégh_to
pivot outwardly (ie. as shown in Figune 9). Eventual ly, the
,pivot arm 26 noves sufficiently downwards (ie. ultimtely |aying down
tagai nst the pipe section 12 and between pins 20) so that the chain
"link 17 25 is freed fromthe pivot arm (ie. slides thereoff), and thus
the cable 16 is | oosened. This |oosening enables the cable 16 and the
bag end to be freed fron1§5q\§aéé er the flared lips 28, 29 and thus
the bag is freed fromthe .ig ection 12. 30 Furt her novenent
of the bag tensions the retention cord 51, and via rings 56, causes it
-to pull against cable 16. Thus, the drawstring bag closure of cable 16
IS i nduced. Wth the end of net bag closed solids are captured

therein and are prevented from di spersing (and re-

SUBSTITUTE SHEET (Rule 26) (RO/AU)
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35 entering into the stormwater, waste water, etc.). As descri bed
above, the yebo/Paes can | ater be detached fromlug PCT/AU98/00701
- 13 - . 54 and enptied and repl aced, or replaced with a fresh bag, -
etc. The novenent of the pivot arm 26, and therefore the
rel ease of the catch assenbly, can be automated. For 5 exanpl e, the
catch assenbly can be rel eased when a pressure or fluid sensor detects
a predeterm ned pressure or fluid llay&l within the solids interceptor
(ie. as a result of the net bag having been filled by solids the fluid
| evel and pressure would build up in section 12 and this could easily
10 be sensed). Alternatively, when the flow dro to a,-

Fiaiet 13
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PCT/AU9B/VU /UL
predetermined level, then a flow neter positioned either VRecéiivad 24May 1999
I nterceptor or externally thereof (ie. downstream of the interceptor)
can activate the catch assenbly to rellease the pivot arm 15 In
a-further alternative, an electronjic_ weight sensor t hat senses the
wei ght of solid matter in the net BSHE INTERCERTOBag is filled up with
solid matter carnrike eppl eyedri@entionactivate the catch assenbly for
rel ease of the pivor_arm —  _T1hus nany types of rel ease nmechanisns are
possi ble. 20 RbeePreagniownYon R Quriesslatesaie appavpkue foke
ref erence numer gl MickhRRqUSEH: & Gn € sl 31098 kikRing tnRAMdS)a 2
.diversion outl et i§ gh%wn ?n t é formof an @ ggéta&e %?%e 0.#r1%he
arrangenent of Frqdme Pipet he the liket | ddr eixesplpi pthassepdiat 80 dars Hseen
removed. The 25 f i ak Lp ' RAGKUR FBghanj s boul
vertical riser ﬁsp?gi gtggeﬁgley ?3 fﬁi{% re é(}ase {éhgoneta.g %eﬁééﬁ o%%%%é pi pe
70 is open to flsswhofesf stipdmt Habeyhrumheoffi,pendustrgedt vantd yaseawe dwr. t he

arrangenent of E%Hg %B%e%@kgﬁ %gll be primarily described with reference to
these latter applications, although it should be
10 appreciated that the invention is not so limited, and can
find application wherever the interception of solid matter
from flowing fluids is required.

Background Art

A major problem in the release and directing of waters
15 into the natural water course is the inclusion of solid
matter, which ultimately ends up in the sea and rivers and
acts as a pollutant to marine life, beaches and to humans.

Further, the dealing with storm water run-offs and the
inclusion of water-borne solid pollutants is emerging as

20 one of the greater environmental challenges in the current
era.

It is extremely difficult to prevent solid matter from
ultimately finding its way to waste waters, storm water
run-off etc, and therefore it would be desirable if solid

25 matter could be removed prior to such waters returning to
the natural water course.

Pollutant interceptors are relatively new in the art.
Existing pollutant interceptors are known to be subject to
fouling and failure. The present invention has been

30 developed in this context.

Summary of the Invention

The present invention provides apparatus for
intercepting solid matter from a fluid flowing through a
drain, pipe or the like, the apparatus including:

35 - coupling means adapted for association with an

outlet of the drain, pipe or the like and for receiving and
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lihé in Figure 12), but can be opened to enable a fluid fl oRéceived 03 June 1999
t hereabouts (indicated by dotted arrows 0) gy pivoting the plate val ve
around a pivot axis 74 (supported by "appropri ate bearings in the

offtake pipe). directing fluid flowing thereout; -~ 14 - In use,
fluids (eg. stormwater, waste water éetc. flows normal Iy through the

pi pe section 12 (in the netHinredans daptesvig aﬁaesasgt+?ﬁcﬁ&?u§9k&d

bag to i ntepceply SO i ch B {Rlcr dJPWAVRG aRRCErkBRgbl oM &f fHdlichupling

has been stopped (eg. due to the net bag's filling up) or has been

reduced to sone peatstswel nceht dife digreqtied fagkd can pass through the
5 netting means; and

- netting release means that is adapted for
interacting between the netting means and the coupling
means to enable release of the netting means from the
coupling means when a predetermined amount of solid matter

10 has been intercepted.

Bpparatus according to the invention can be employed
to easily and economically filter out water-born solids
from fluids such as industrial waste waters, storm water,
etc. Should the apparatus be filled or become fouled etc.,

15 activation of the netting release means allows the
apparatus to continue to release fluid from the apparatus,
ie. so that blockages, back pressure etc. are not
introduced, and which may have even more severe
environmental impact. Also, the netting means can be

20 readily detached, serviced and/or replaced periodically.

In a particularly preferred mode of operation,
typically the netting means is periodically serviced,
emptied, cleaned etc. so that the netting release means may
not even need to come into operation during actual use of

25 the apparatus.

When the terminology “drain, pipe or the like” is
employed in this specification, it includes any type of
drainage, whether open or enclosed, conduits, tubes, fluid
flow pathways etc.

30 Preferably, and as a result of restricted fluid flow
caused by intercepted solids, the netting release means is
activated for release of the netting means from the
coupling means when, in the apparatus:

(1) a predetermined level of fluid is reached;

35 (1i) a predetermined pressure of fluid is reached;
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noved to the position shown in dotted outline). Thus, flui %kalggg
al l owed to bypass the bl ockage (at the 18 3 nornal openi ng of the pipe
section), and danage to.the i nt erceptor apparatus and back pressure
problens, etc. are  (11ptevRrRiRpetermined maggeofpent iy BHd<d d$i ng of the
pl ate val ve canrbBgched; 8eBchanically, electro-nmechanically, or even
manual |y 15 controlled., For exanple, the plate valve can be opened by
a mechani cal arrangeméa¥) not tlg shan 1ofr flaidhgigekhe cogtting meadis isi pe
assembly but inahi,eB4CaSE; tHFe IRV AT RV Qv M 26 (or the like) would
open the valve, rather than Tel ease the net. 20 Referring to
Figure 13, where |ik&hpefekbaceomamatiud san be gpnfigeredesiiclo daiotome or
simlar or like papt 8¢ AHEULt AL ors ca%!%%rﬂgghvg di Ve[ F1QN QY [l Wil now
be described. In the arrangenment of Figure %, a diversion outlet in
the form of regeapt| v@AN®Nnts 80, 82 is provided. In this case, the vents

Preferably the netting release means is activated by a

pressure has built up etc., then plate valve 72 can be opegg%i {

trip mechanism associated with the coupling means which:

10 in (i) i1s activated by the rise of a float; in (ii) and
(iii) is activated by a mechanical, electronic or
electrical sensor; and in (iv) is activated at a level of
fluid flow as recorded by a flow meter. Thus, a variety of
“triggering” type arrangements can be employed to sense

15 when a parameter has reached a predetermined level.

Preferably the netting release means includes a
retaining cable means that can extend around an outer
periphery of the coupling means and releasably clamp an end
of the netting means to the coupling means, wherein the

20 cable means is released when the trip mechanism is
activated. Thus, a simple means for attaching the netting
means to the coupling means can be provided. 1In this
regard, when the terminology “cable means” is employed, any
cable, c¢lip, clamp, chain, rope, cord-like or tape-like

25 device (or combinations thereof) is envisaged (such as
stainless steel cable, synthetic or natural fibrous ropes,
stainless steel chain, plastic woven tapes, hose-type clamp
mechanisms, C-shaped leaf spring clips, or combinations
thereof etc).

30 Preferably the cable means is looped around and
attached to the periphery of an opening to the netting
means and is adapted, when the netting means is released
from the coupling means, to act as a drawstring to close
the opening (eg. whilst the netting means remains in a

35 stream of fluid flowing through the apparatus).
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25 are permanently open and rising fluid | evel in pipe sectio PCT%?%;?@Oﬂn

sinply spills out of vents 80, 82 when it reaches the heighemgﬁdg ggl%m
vents. A simlar pair of vents can be - 4provi ded on the opposite side of

e PLaLe Seot O (e rradl e A% 9 h2atals Do PAGY 050 L S unt i on
necessary) or cafdteioneldyeattddhdd ey Rtk WBLPSiMKiidans by %naa@f%t@d .
onj unct i on i t FOEREOTGRRFEN riBGroranly phBesaSeRnbsr Sos AHOHER FA {hi s
case the pipe assembbypBbng Weedith NRE GO e@¥l CRH doynyE fhneARD itheO chhee
pi pe section to a | evel below the | owest vent, and the nmechani smt hat
PCT/ AU98/ 00701 Means at the other. Preferably the attachment of the
' safety cord to the cable means is via a ring through which
the cable means extends (ie. so that the ring can be moved
along the cable means). Thus in use, the pulling of the
cable means on the safety cord can cause the opening of the
10 netting means to be closed {in eg. the drawstring-like
manner) .

Preferably in (i), the float is retained within a
riser pipe and, at a predetermined level of fluid, rises to
a height in the riser pipe wherein a mechanical release

15 device is activated, which in turn releases the netting
means from the coupling means.

Typically the mechanical release device includes a
pivot arm mounted at one end to the coupling means for
pivoting thereabouts and being adapted at the opposite end

20 for engagement by a catch mechanism that is part of and is
released in the mechanical release device, and wherein the
cable means is released from the coupling means when the
pivot arm is allowed (ie. released) to move away from the
catch mechanism.

25 Preferably the cable means is an endless loop and is
looped around the pivot arm.

In alternative configurations, the electronic or
electrical sensor, or a controller associated with the flow
meter can interact with the mechanical release device to

30 release the pivot arm from the catch.

Typically, the coupling means receives essentially all
fluid leaving the drain, pipe or the line. Preferably the
coupling means is a squat cylinder adapted for direct
attachment to and/or fitting over the outlet end of a

35 correspondingly shaped pipe, tube or drain. The coupling
means can be attached to the pipe etc. by welding, bolting

AMENDED SHEET (Article 34) (IPEA/AU)



 PCT/AU98/00701

- 15 - activates the catch may need to be engaged at a | evgleeilibifds May 1999
Is below that of the | ower nbst vent. Again, the overfl ow vent s
provi de a backup mechani sm shoul d the vertical riser pi pe assenbly

fail (or becone _cl ed or.fouled etg. ). .. 5 Preferred construction
materials for tﬁérgﬁgggCeﬁfggylng’ %éh%ﬁ&ﬁ@nt§chc|%%%e%?%ﬁﬁ?@ééﬂ%‘%E|,

gal vani sed st eelsufihebihg type shespcrand sreddirl yrasahiapl e gayitimnipigpehe
section and cat

h , bl i nj ect ded pl ast ] ' '
Choap and - FOABHAPISRRTALTS, LA FroPRE LPEGRE. CLGH 1T o Be

pol yet hyl ene, pehypoopslene, etc for the detachable net bag, stainless
steel wire ropes and ﬁables for the cable 18, cord ﬁ%, st.ai nl ess steel
or plastic for the pdffe§fSubbing meang can also be ppeyifed felthAnti on has

been described witlersebar 66i€Eetd Sthrduyhd whdBer 10l dPesh ebe edh Il MRteSa it
shoul d be appreci ated that the invention can be enbodied in many
ot her forns. predetermined amount of solid matter has been intercepted
by the netting means. Thus, as a fail-safe mechanism where
the netting release means for some reason 1s not activated,

10 fluid can still be released from the apparatus via the
diversion outlet.

In one form the diversion outlet can be a diversion
pipe that is selectively closed to fluid flow by an
associated valving mechanism (eg. a butterfly or plate

15 valve), wherein the valving mechanism is opened once the
predetermined amount of solid matter has been intercepted
by the netting means, to then release fluid via the
diversion pipe. Alternatively, in a simpler variation, the
diversion outlet can be provided in the form of a diversion

20 weir or outlet passages formed in the coupling means and
which are adapted for allowing an overflow of fluid to be
released from the apparatus once a predetermined fluid
level has been reached in the apparatus due to a blockage
at or a filling of the netting means.

25 Apparatus in accordance with the present invention
can, accordingly, prevent a drain etc., when provided with
an interceptor apparatus, from becoming blocked (eg when
there is an inordinate or excessive amount of solid matter
in the fluid stream, such as in a torrential downpour of

30 rain). Also, the preferred arrangement of the safety cord
enables the intercepted solid matter to be retained, and
the drawstring action of the bag traps the solid matter for
subsequent disposal, rather than it simply being re-
entrained within the flowing fluid.

35
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16- d ai ns: 1. Apparatus for intercepting solidgygdiahs MadThoo
a fluid flowing through a drain, pipe or the like, the appar at us

i ncluding; 5 coupl i ng neafis—adapt ed for associathon W th

an outlet of th i ' or _t i ke, and_for receiving an

directing quid% 5% Des .gggiéﬁ;g¥athe %ranngs netting means adapted for
intercepting the Notweltlistaridierg ianyt behdirr Ectes whidid nand fainandedini t h

i i i ass
the 10 CoupllnghgegggpgugP Eﬁgupgéégn E%%%h@gogPepgg£é§¥eéx¥ggﬁs of the

invention will now be described, by way of example only,

5 with reference to the accompanying drawings in which:

Figure 1 shows a perspective view of a first variation
of a solids interceptor in accordance with the present
invention;

Figure 2 shows a perspective view of a second

10 variation of a preferred solids interceptor in accordance
with the present invention;

Figure 3 shows a perspective detail of a preferred
release mechanism that can be employed with the apparatus
of Figures 1 and 2;

15 Figure 4 shows a perspective detail of a preferred
type of float activated mechanical release mechanism for
use with the device of Figure 2;

Figure 5 shows the release mechanism of Figure 4 in a
released orientation;

20 Figure 6 shows a side elevation of the release
mechanism of Figure 4;

Figure 7 shows a sectional side elevation of the
release mechanism of Figure 4 (being a view in the same
orientation to Figure 6);

25 Figure 8 shows a plan elevation of the release
mechanism of Figure 4;

Figure 9 shows a similar view to Figure 8 but with the
release mechanism in a released orientation;

Figure 10 shows a perspective view of some of the

30 components of the release mechanism of Figure 4;

Figure 11 shows a perspective view of part of a
diversion system for use in apparatus in accordance with
the present invention;

Figure 12 shows a schematic sectional plan elevation

35 through the apparatus of Figure 11; and
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t hrough the netting neans; and a netting rel ease&g&%’%ﬁ?ﬁggg
I s adapted for I nteracting between the netting nmeans and t ¢ 3 '

nmeans to enable rel ease of the netting nmeafis-fromthe 15 coupl i ng nmeans
when a predeterm ned_anount_of solid matter has been intercepted.

2. Apparatus as cl aFrE*Enld| WD auRsraRscti¥eaviev of RNt Uf Festricted

fluid flow causedrByebniereepietre dives@hiohS sybhemness i (ke I8l easm mRaRs | s
activated for release 20 of the netting nmeans fromthe coupling nmeans

when, in the 1n appardange with the present(ipventipRdet erm ned | evel of

fluid i s reachef@pdes for Carrving (ddt thePrgdehernined pressure of fluid is
reached; 25 11 ' of solid matter is

~reached; or 3 Referripg o tHigynesylofnt gi dapearadeR et o a
predeterm ned | ¥@brcepting solid matter from a fluid is shown in the form

of a water-borne solids interceptor 10. The interceptor
includes a coupling means in the form of pipe section 12
which can be fitted over, attached to or positioned near

10 the end of a pipe, tube, drain outlet or the like. Pipe
section 12, of course, can be any suitable shape depending
on the shape and nature of the outlet from which fluid is
being released. The pipe section can be formed from any
corrosion resistant material, such as galvanised welded

15 steel, stainless steel, injection moulded plastic etc.

The interceptor 10 shown in Figure 1 (a similar
arrangement would be employed for the interceptor of Figure
2) further includes a netting means in the form of a net
bag 14. The bag has an open end 15 that is releasably

20 attached to the pipe section 12. The bag is typically
formed from a corrosion resistant material, such as a
stainless steel wire, wire mesh or from any rot resistant
natural or synthetic fibre material (eg. polypropylene,
polyester etc). The open end 15 of the net bag is secured

25 around the external periphery of the pipe section 12 by a
continuous loop of cable 16 (described in greater detail
below) and which is looped through the end of the bag to be
retained to the same. Again, the cable is typically formed
from suitable corrosion resistant materials, including

30 stainless steel or steel alloy cables (typically plastic
coated), or from synthetic rope etc.

The cable 16 extends fully around the pipe section
circumference, and is of a length such that it can be
tensioned (described below) to clamp the open end of the

35 net between the cable and the pipe section 12, and can be

detensioned to release the same.
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3. Apparatus as clainmed in claim2 wherein the 30 netting relRRefedIANSy 1999
Is activated by a trip nmechani sm associ ated with the coupling neans
whi ch: o in (i) is activatedihy-the rise of a float;
el ect 1 cal  sensib: “ifasmpted end BoTRER! 67 relaced it & 00y BR%r
fluid flow as etc.recorded by a fIOM/nEter .
néz i ng rel ease rreangé\gngir’g%fgéngsqgt%%q%%loéa%:’fgl %Zn%\nhfL Ienretgqoer@xtt@ﬁds
around an outer rpeehpBesy Bhe tOEAPHRISAB1YFRAREnAPE automated. For
5 example, the catch assembly can be released when a pressure

or fluid sensor detects a predetermined pressure or fluid

level within the solids interceptor (ie. as a result of the

net bag having been filled by solids the fluid level and

pressure would build up in section 12 and this could easily

10 be sensed). Alternatively, when the flow drops to a
predetermined level, then a flow meter positioned either
within the interceptor or externally thereof (ie.
downstream of the interceptor) can activate the catch
assembly to release the pivot arm.

15 In a further alternative, an electronic weight sensor
that senses the weight of solid matter in the net bag when
that bag is filled up with solid matter can be employed to
activate the catch assembly for release of the pivot arm.
Thus many types of release mechanisms are possible.

20 Referring now to Figures 11 and 12 (where like
reference numerals will be used to denote similar or like
parts), a diversion outlet is shown in the form of an
offtake pipe 70. In the arrangement of Figure 11, the
vertical riser pipe assembly 30 has been removed. The

25 offtake pipe provides a backup mechanism should the
vertical riser pipe assembly fail to release the net. The
offtake pipe 70 is open to flow of fluid through the pipe
section 12, save for the arrangement of a plate valve 72
therein. The plate valve is typically closed (shown as an

30 unbroken line in Figure 12), but can be opened to enable a
fluid flow thereabouts (indicated by dotted arrows O) by
pivoting the plate valve around a pivot axis 74 (supported

by appropriate bearings in the offtake pipe).
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whereby in use, de-tensioning of the cable neans enabl es t REFEIZ4May 1999
of the netting nmeans fromthe coupling - 14 means. 5. Apparatus

as claimed in claim4 wherein_in (i the float is retained mﬁtgin a

riser pipe, and at alBOUSPrefeteii IShPd $RtEFui Hethe Y3t §iSes to a

hei ght in trhewski 86FmRL P WS tHe dablvakesianMeEhaim cale rel ease
device, and this in turn acts on the cable neans to de- t ensi on the

same, thereby eRABPFR§OPePEaRErY Nhanskiissginto thear’t thasmtihe coupling
nmeans. 15 in€ercApPasai tg AsctdAl MegdJRet) abfte vREr£idy 1d¥e f1uid
mechani cal rel ease device includes a pivot arm nounted at one end to

the couplin§ nmedds bPeenpptepPeqd {emr Gos thadnet bagi sigf Bbkiiedirdt Athe

opposite end f o @NgaERTRRLLEYd A SAGR pred®RekARhed 1881 ] S PaHe Hacand 1S
rel eased in the nmechanical 20 rel ease device, so that the cable nmeans is

rel eased from presshgechapl buileinetithen thisa plabe wRHVe s/Aldawd® to nove

opened (eg. moved to the position shown in dotted outline).
Thus, fluid is then allowed to bypass the blockage (at the

10 normal opening of the pipe section), and damage to the
interceptor apparatus and back pressure problems, etc. are
prevented.

The opening and closing of the plate valve can be
mechanically, electro-mechanically, or even manually

15 controlled. For example, the plate valve can be opened by
a mechanical arrangement not dissimilar to the vertical
riser pipe assembly but in which case the moving pivot arm
26 (or the like) would open the valve, rather than release
the net.

20 Referring to Figure 13, where like reference numerals
will be used to denote similar or like parts, a further
alternative diversion outlet will now be described. In the
arrangement of Figure 13, a diversion outlet in the form of
overflow vents 80, 82 is provided. 1In this case, the vents

25 are permanently open and rising fluid level in pipe section
12 simply spills out of vents 80, 82 when it reaches the
height of those vents. A similar pair of vents can be
provided on the opposite side of the plate section (as
shown). The vents can be provided in conjunction with the

30 offtake pipe arrangement 70 of Figures 11 and 12 (if
necessary) or can co-operate with internal weirs which
enable a spillover of fluid at certain levels. The vents
can also be used in conjunction with the wvertical riser
pipe assembly 30, although in this case the pipe assembly

35 would need to extend downwardly and into the pipe section

to a level below the lowest vent, and the mechanism that
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away fromthe catch nmechani sm 7. Apparatus as cl ai nigdeil& 24 Miy1999

6 wherein the cable means i s provided in the formof an endl ess | oop
and is 25 | ooped around the pivot arm+nluse when the pivot armis

engaged by the catch nechanis par at us _as clqine in claim

m 8. Ap
7 wherein the cafitévatespEaRscatch dpedeshiRaPanardreedndt & ot gt that

periphery of anis be?BRNtASt!Of tHige NRSWdMehozRaRENAND AgaBslaPiIRd, ovadyen duhe
30 netting neans is released fromthe coupling neans, to act . as a
drawstring to cVE8ESaRTEFEARNY RACKUR MeahEndgmneRAYld the vertiapl sgserat us

as clained in c#ﬁp@ 8sUBREYNEANE (or bR RAoBERASCESESuldd £agjand is
additionally atfached to 18
: S Preferred construction materials for the interceptor
components include stainless steel, galvanised steel (being
cheap and readily available) for the pipe section and catch
assembly, injection moulded plastics, again being cheap and
readily available, ultra-violet light stabilised
10 polyethylene, polypropylene, etc for the detachable net
bag, stainless steel wire ropes and cables for the cable
18, cord 51, stainless steel or plastic for the pulleys 22
ete.
Whilst the invention has been described with reference
15 to a number of preferred embodiments, it should be
appreciated that the invention can be embodied in many

other forms.
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attached to the cab when the netting rel 8%&¥eqLiee 1999

is released fromthe oubl i ng rearfs,” pull's on the cable nmeans to
cause it to Claims: Cl 0se the opening to the netting neans.
11. Apparatus as*tfarned I n any one of the preceding cl ai ns

wherein the coupling heanshppawetyr|igfesrdediceptsngnsolid matter dipgmetad
through whi ch f'Einé'fW%&Eh& Nuafy e QQEﬁrakyﬁe'ér the 1i4Q, dingerted in

use. Apparat us as clarmed Tn claim 11 wher'ein the
di ver si on outIetapéaéa@m$e¢@¢knﬁ¥RQNa that is selectlvely cl osed

to fluid flow by an associated y H%:ﬂ?%gﬁﬁngpb%%Ete r assodher &0 e

“val ving mechani sm can be opened o pre eterm ned anount of
solid matter hasabeentlietertefhedirain, pipe opythéelilee tand frramsceiyingen

release fluid vignlng;recting £1ufl 2% RhBEeout ;
- netting means adapted for intercepting the
solid matter in the directed fluid and arranged with the
10 coupling means such that fluid leaving the outlet can pass
through the netting means; and
- a netting release means that is adapted for
interacting between the netting means and the coupling
means to enable release of the netting means from the
15 coupling means when a predetermined amount of solid matter
has been intercepted.

2. Apparatus as claimed in claim 2 wherein, as a
result of restricted fluid flow caused by intercepted
solids, the netting release means is activated for release

20 of the netting means from the coupling means when, in the
apparatus:
(1) a predetermined level of fluid is reached:;
(ii} a predetermined pressure of fluid is
reached;
25 (iii) a predetermined mass of solid matter is
reached; or
(iv) the flow of fliuid is reduced to a
predetermined level.
3. Apparatus as claimed in claim 2 wherein the
30 netting release means is activated by a trip mechanism
associated with the coupling means which:
in (i) is activated by the rise of a float;
in (ii) and (iii) is activated by a mechanical,
electronic or electrical sensor; and
35 in (iv) is activated at a level of fluid flow as

recorded by a flow meter.
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| aimed in claim11l wherein the di 9
mﬁﬂ lﬂgw m rrred i n the coupling neans and 20 V\h%gﬂ’&@”&y 19
ng an overfl ow of fl uid 17 -be rel eased from
the appar at us once a predetermned fluid | evel has been reached
in the coupling nean$:  Apparatus as leAmeﬂpbﬁr5%%§mf%wwhqﬁQ%Quﬁaﬁ ng solid

matter froma nettin reiééﬁé’ﬂédﬁ@ &ﬁcﬁﬁﬁ@ggg Peti Blihg RidPA Omelh® khke
25 substantially as %ereln described with reference to the
acconpanyi ng dr 8#agds around an outer periphery of the coupling means and
releasably clamps an end of the netting means thereagainst;
5 whereby in use, de-tensioning of the cable means
enables the release of the netting means from the coupling
means.

5. Apparatus as claimed in claim 4 wherein in (i)
the float is retained within a riser pipe, and at a

10 predetermined level of fluid the float rises to a height in
the riser pipe whereby it activates a mechanical release
device, and this in turn acts on the cable means to de-
tension the same, thereby enabling release of the netting
means from the coupling means.

15 6. Apparatus as claimed in claim 5 wherein the
mechanical release device includes a pivot arm mounted at
one end to the coupling means for pivoting thereabouts and
being adapted at the opposite end for engagement by a catch
mechanism that is part of and is released in the mechanical

20 release device, so that the cable means is released from
the coupling means when the pivot arm is allowed to move
away from the catch mechanism.

7. Apparatus as claimed in claim 6 wherein the cable
means is provided in the form of an endless loop and is

25 looped around the pivot arm in use when the pivot arm is
engaged by the catch mechanism.

8. Apparatus as claimed in claim 7 wherein the cable
means is looped around and attached to the periphery of an
opening to the netting means and is adapted, when the

30 netting means is released from the coupling means, to act
as a drawstring to close an opening of the netting means.

9. Apparatus as claimed in claim 8 wherein the

netting means is a net bag and is additionally attached to
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the coupling means by a safety cord or chain.

10. Apparatus as claimed in claim 9 wherein the
safety cord or chain is attached to the cable means and,
when the netting release means is released from the
coupling means, pulls on the cable means to cause it to
close the opening to the netting means.

11. Apparatus as claimed in any one of the preceding
claims wherein the coupling means also includes a diversion
outlet through which fluid flowing through the apparatus is
diverted in use.

12. Apparatus as claimed in claim 11 wherein the
diversion outlet is a diversion pipe that is selectively
closed to fluid flow by an associated valving mechanism,
wherein the valving mechanism can be opened once the
predetermined amount of solid matter has been intercepted
by the netting means, to then release fluid via the
diversion pipe.

13. Apparatus as claimed in claim 11 wherein the
diversion outlet is a vent formed in the coupling means and
which is adapted for allowing an overflow of fluid to be
released from the apparatus once a predetermined fluid
level has been reached in the coupling means.

14. Apparatus for intercepting solid matter from a
fluid flowing through a drain, pipe or the like
substantially as herein described with reference to the

accompanying drawings.
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(54) Title: POLLUTANT INTERCEPTOR /
(87) Abstract

Apparatus (10) for intercepting solid matter from a fluid
flowing through a drain, pipe or the like, includes a coupling
(12) adapted for being coupled to an outlet of the drain,
pipe or the like. The apparatus also includes a diversion
mechanism, which in one form is a netting (14) adapted for
intercepting the solid matter in the fluid and attached to the
coupling in a manner such that fluid leaving the outlet can
pass through the netting. Further, the apparatus includes a
netting release mechanism (38) adapted for interacting between
the netting and the coupling so as to release the netting from
the coupling when a predetermined amount of solid matter
has been intercepted. The diversion mechanism can also be
provided in the form of an offtake pipe (70) or as overflow
vents (80, 82).
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