1 WELL CLEANING APPARATUS FIELD OF THE INVENTION  This invention relates to a device
for cleaning wells including sumps, holding 5 tanks, grease traps and sewage pits. BACKGROUND OF
THE INVENTION Sewage systems are in wide spread use for the removal of liquid waste from
houses, factories and agricultural sites. The sewage flows through pipes into 10 intermediate wells and
finally into treatment plants or waste dumps. Electric gumps are usually used to maintain the flow and
keep the wells below maximum capacity. These pumps are configured to operate when the level in the

wells reaches a preset limit indicating\ifigt the fleWNagdsSAPBET UBVhen the well level falls to a
minimum level the pump is switched off and this level may be maintained for some time leaving a

biofilm residue on the walls of the well between the maximum and minimum levels. This residue tends

to harden and build up thus reducing the-gapgqiby ofipe| WEIE pfORCcreasing the frequency of the
pump operation. 20 Wastewater collection and treatment systems are a source of bad odors, the most

prevalent comiYSraYentjarsRlates gride 98 visacianglesntywejiss Al Ging S4rtesisieldfen-egg
smell. This is gebpetesidhsegdiatharestegthphgccurs in the submerged portion of sanitary

sewerage systems. It begins with the establishment of a slime layer below the water level, composed
of bacteria 25 and other inert solids held together by a biologically secreted protein "glue” or biofilm

called zooglea. When this biofilm becogygs itk Rus b o v aqitbr Hithsion of dissolved oxygen,
an anoxic zone develops under the surface. Hydrogen Sulphide is alsok;agprecursor to the formation
t

of Sulphuric ASRIVASFCEYSIERS e HridertrearhEes oaibsnteate\@lrilianidanasiBpiiP®nances
30within wasteyatisfagiiictandrdirfianiaialianesT hereifaeiri fiogeRs gitiiden Pipes into
10 intermediate wells and finally into treatment plants or waste dumps. Electric
pumps are usually used to maintain the flow and keep the wells below
maximum capacity. These pumps are configured to operate when the level in
the wells reaches a preset limit indicating that the flow needs pumping.

15  When the well level falls to a minimum level the pump is switched off and this
level may be maintained for some time leaving a biofilm residue on the walls of
the well between the maximum and minimum levels. This residue tends to
harden and build up thus reducing the capacity of the well, and increasing the

frequency of the pump operation.

20 Wastewater collection and treatment systems are a source of bad odors, the
most prevalent coming from Hydrogen Suphide, a toxic and corrosive gas with
a characteristic rotten-egg smell. This is a bacterially mediated process that
occurs in the submerged portion of sanitary sewerage systems. It begins with
the establishment of a slime layer below the water level, composed of bacteria
25 and other inert solids held together by a biologically secreted protein "glue" or
biofilm called zooglea. When this biofilm becomes thick enough to prevent the

diffusion of dissolved oxygen, an anoxic zone develops under the surface.

Hydrogen Sulphide is also a precursor to the formation of Sulphuric Acid, which
causes the destruction of metal and concrete substrates and appurtenances
30 within wastewater facilities and collection stations. The effect of biogenic sulfide



corrosion and the formation of a 7% Sulphuric Acid solution on concrete surfaces exposed to the
sewer environment are devastating. Entire pump stations and manholes and large sections of
collection interceptors have collapsed due to the loss of structural integrity in the concrete. 5
Accordingly the residue must be cleaned off the well walls and removed from the surface of the sewer
water periodically to maintain the system in good working order as well as protecting concrete
structures against the biogenic sulfide corrosion in wastewater collection and treatment systems so as

to met 10the Sigieddiers AMFIRCHSRRIABHITS RS WRL AS RIREFRNARIE SERAEKIIRE JEeHRrIRVE!

infrastructure and environment. Manual cleaning of wells is time consuming, expensive and dirty work
and a number$i tRSASe SRAEEHe i s/ cIepEd BriioAReahiRde R\@SIRENGst SMBIBHAIRY. For

example US 4¢floA32 dpRChRgirnasadiaViiargsrsarinRd 6pnapliskiitbAPiAYABlsdYEioRae rotated

about a vertical axis by a shaft driven by a motor and are rotated about a horizontal axis. As well as
the complex ge@¥aRpRst ave dpripHess ohstappitral istagidydadnesaneddsstream of preheated water
and a cheynical cleansing liquid. As the apparatus has still to be 20manually operated in the well it is a
costly solution to the problem of cleaning sewage wells. Another aplﬁ:]aratus is disclosed in WO

01/58605 whidMCROpREAEHIYFRtduRenustke wiaPAR% QUi NaInRIL Rt demBa et ERAning
liquid supply WhichsisrfZe duBiehensairé PivaydiapistieRiEmly ay e AReIAlGHD s RBhsaRSgEv the

well. However this apparatus still requires a separate cleaning liquid supply and uses a large volume

of water whichHAUEPSePEaBpIRS YBHh 3N USRI peRASIE R Bl uIRe 23RIDS dNS58i99¢NKaches a

precursor appaaide tediEASENWAYRIIDR NN IS GHsamereaneriy Byaustes ¥ the welhdt has a

number of modifications aimed ) ) . .
10  the structure's anticipated design life as well as protecting the surrounding

ground level infrastructure and environment.

Manual cleaning of wells is time consuming, expensive and dirty work and a
number of devices have been developed to automate and reduce the cost of
15 cleaning. For example US 4,431,232 teaches apparatus with a spray head
comprising spray arms which are rotated about a vertical axis by a shaft driven
by a motor and are rotated about a horizontal axis. As well as the complex
gearing for the spray head the apparatus also requires a feed stream of pre-
heated water and a chemical cleansing liquid. As the apparatus has still to be
20 manually operated in the well it is a costly solution to the problem of cleaning

sewage wells.

Another apparatus is disclosed in WO 01/58605 which is permanently mounted
in the well on a support arm and connected to a cleaning liquid supply which is
25 turned on and off by liquid control valves operated by level sensors in the well.
However this apparatus still requires a separate cleaning liquid supply and uses
a large volume of water which must be supplied from often scarce potable

water sources.

30 US 6,868,857 teaches a precursor apparatus to the present invention which is
also permanently mounted in the well. It has a number of modifications aimed
at making the wall cleaning action more effective and also has a deodorizing



at making the wall cleaning action more effective and also has a deodorizing 3 function. However the
apparatus is still not completely effective and periodic manual cleaning of the well walls and
maintenance of the apparatus requires time consuming dismantling and reassembly. The apparatus
also still requires a large volume of water from an external supply of often scarce potable water. 5 It
will be noted that US 6,868,857 also teaches the use gf the sewage in the well to feed the cleaning
apparatus. However the latter system employs filters to remove solids from the sewage which is drawn

into the submeysiplRRUMRLIRERMMARG BHErREJGE GRIFABY: EithBIRSIEpSRYICIN A GsMBEIEI09ged

and the 10 pump becomes ineffective and the apparatus reverts to using the external water supply.
Further this mEtABHafeleryTlaretherrRihwalifopefettriatrnansspiidip anBaasvisgwEDiofim

construction. GRIEGR R EAMARITIONA Fedsdmslorerne ebissiatliagesniguraen ©

provide apparatus which overcomes or at least significantly reduces problems relating to the cleaning
of wells by the'%ﬂ@r‘é@'ﬂ%?@t@ﬁﬁ?tﬁrﬁé@ﬁ&@ﬁﬁ*@rﬂ@s‘éﬂﬁmﬁ/@ﬁﬂ&@%ﬁﬁﬂ&% @B’F‘&?‘ﬁ&%ﬁ% and a
submergeg pumping system which allows the apparatus to use the sewage in the well to clean the
walls causing aeration of the introduced 20 effluent, hydrating the grease, oils, fats that contribute to

biofilm so that' Wi Batad et U e S6ABMe AsRdeaghrsing tHeABMDISRMRISdAtABNL. This
requires a sysiga)) g ieRGaReIERAIAY Y STENSOHRINOGSAlid Baierialswhichpioy arfiRaRaratus

has not achieved. A further object is to provide apparatus at well openings, removing the need for

confined spactOdRMPYRHONESTromm the s5¥RaR MEURb I AYM HE eI MASsiRlaP W Access to
the well to facijtatpmgimenanrcre il 4d &M E NIt (e d&FiNY ENEYbe OBl BHtBA PIAseNt

invention there is provided well cleaning apparatus 30comprising water jets rotating on a vertical feed

conduit Which RUFORRBRP BB eI TRCHNE G ef the RERARIUS T BYeAStOaMSgIlRe external

water supply. Further this method of using filtered effluent is not effective in
chopping up and removing the biofilm construction.

OBJECT OF THE INVENTION
15 It is therefore an object of the present invention to provide apparatus which
overcomes or at least significantly reduces problems relating to the cleaning of
wells by the prior art systems. In particular the present invention employs spray
nozzles and a submerged pumping system which allows the apparatus to use
the sewage in the well to clean the walls causing aeration of the introduced
20 effluent, hydrating the grease, oils, fats that contribute to biofilm so that it can
be easily transported, via the sewer system to treatment plant for treatment.
This requires a system which can use a liquid stream containing solid materials
which prior art apparatus has not achieved. A further object is to provide
apparatus at well openings, removing the need for confined space entry, which
25 can be easily repositioned from the well entry point to allow access to the well

to facilitate maintenance.

STATEMENT OF THE INVENTION
According to the present invention there is provided well cleaning apparatus
30 comprising water jets rotating on a vertical feed conduit which is rotatably

mounted at the top of the well and fed by a stream of fluid.



4 Preferably the vertical feed conduit is offset to extend away from the wall into the centre of the well.
5Preferably the device is fed by effluent pumped from the well by a submersible pump up into an inlet
pipe in the feed conduit above the offset. Preferably the feed conduit has a telescopic extension in the
section below the offset. 10 Preferably the feed conduit has a housing attached above the inlet pipe to
hold deodorizer or formulas such as enzymes, which allow the deodorizer vapor to be drawn into the
conduit by the feed stream thus achieving a mix with the incoming effluent and removing
sedimentation at the base of the well. 15 Preferably the water jets rotate about a bearing or rotary
union mounted at the base of the vertical feed conduit. ~ Preferably the water jets have hang up free
deflectors moltieigrabiietlea yorticaine pstcendivi dstré eatile rpenth PUmPESThibey W &Rio
Preferably theidgflegiaes sirghaGPegiegree rotational controlled manually or by pressure sensors which
control the speed of rotation and direction of spray depending on pressure and flow. 25 Preferably the
mounting of the apparatus at the top of the well is close to the well access and contains a swivel

mechanisgn WP'FéTé}JﬁBMﬁtF@ad@ﬂd@‘ I5¢RPBR SISO HLPRSRIGROIR R QYRRTY FRsllibRARSRSS 1O

other components in the well.
pump up into an inlet pipe in the feed conduit above the offset.

Preferably the feed conduit has a telescopic extension in the section below the

offset.

10
Preferably the feed conduit has a housing attached above the inlet pipe to hold
deodorizer or formulas such as enzymes, which allow the deodorizer vapor to
be drawn into the conduit by the feed stream thus achieving a mix with the
incoming effluent and removing sedimentation at the base of the well.

15

Preferably the water jets rotate about a bearing or rotary union mounted at the
base of the vertical feed conduit.

Preferably the water jets have hang up free deflectors mounted at the end of
20 the jets to direct the effluent being pumped through them.

Preferably the deflectors are 360 degree rotational controlled manually or by
pressure sensors which control the speed of rotation and direction of spray
depending on pressure and flow.

25
Preferably the mounting of the apparatus at the top of the well is close to the
well access and contains a swivel mechanism which allows rotation of the
apparatus from one side to the other to facilitate access to other components in
the well.

30



5 Preferably atomizing jets are provided which deliver oxidation-based atomized vapor at ambient
temperature and at various gph, which neutralize Hydrogen Sulphide gas activity in the headspace
above the waterline in wastewater pipes 5 and structures and are programmed to activate at various
peak times. BRIEF DESCIPTION OF THE DRAWINGS Various embodiments of the invention are now
described by way of example only, with reference to tge accompanying drawings in which: 10Fig 1 is a
perspective view looking down a well with cleaning apparatus mounted at the top of the wall. Fig 2 is
an elevation view of a cleaning device mounted in a well Fig 3 is an enlarged elevation of the device of
Figure 2 Fig 4 is a detailed view of a spray jet head and 15Fig 5 is a detailed view of a deflector
mounted on tHe'8[HERP¥t HEA ZNFilRiPead & RHOT IQ@aWH'?hI&@HI‘éﬁé QeAtiabaRsr atnglized

vapor at ambient temperature and at various gph, which neutralize Hydrogen
Sulphide gas activity in the headspace above the waterline in wastewater pipes
5 and structures and are programmed to activate at various peak times.

BRIEF DESCIPTION OF THE DRAWINGS
Various embodiments of the invention are now described by way of example
only, with reference to the accompanying drawings in which:
10 Fig 1 is a perspective view looking down a well with cleaning apparatus
mounted at the top of the wall.
Fig 2 is an elevation view of a cleaning device mounted in a well
Fig 3 is an enlarged elevation of the device of Figure 2
Fig 4 is a detailed view of a spray jet head and
15  Fig 5 is a detailed view of a deflector mounted on the spray jet head of Figure 4
and
Fig 6 and 7 illustrate alternative deflectors.

DETAILED DESCRIPTION OF THE INVENTION

20 Fig 1 shows a cleaning apparatus mounted on bracket 11 at the top of the well
wall. Water is fed from an external source 1 via a hose 2 to a vertical feed
conduit 3. Jets 4 are mounted on the face of conduit 3 looking into the centre of
the well. At the bottom of conduit 3 arm 5 is pivoted about bracket 6. At the free
end of arm 5 rotating water jets 7 are mounted on bearing or vertical load rotary

25 union 8 and rotate under the pressure of water supplied by hose 9 from conduit
3. Accordingly, when operating, jets 4 and 7 spray the walls of the well, the
surface of the sewer water in the well and also the other equipment in the well.
Arm 5 can be rotated upwards, left or right to retract rotating jets 7 to the side of
the well to provide free access for well maintenance.

30
Fig 2 illustrates alternative cleaning apparatus mounted in a well by bracket 11
fixed to rim 12 of the well. Conduit 13 of the device is offset at 14 so that spray



DETAILED DESCRIPTION OF THE INVENTION 20Fig 1 shows a cleaning apparatus mounted on
bracket 11 at the top of the well wall. Water is fed from an external source 1 via a hose 2 to a vertical
feed conduit 3. Jets 4 are mounted on the face of conduit 3 looking into the centre of the well. At the
bottom of conduit 3 arm 5 is pivoted about bracket 6. At the free end of arm 5 rotating water jets 7 are
mounted on bearing or vertical load rotary 25 union 8gnd rotate under the pressure of water supplied
by hose 9 from conduit 3. Accordingly, when operating, jets 4 and 7 spray the walls of the well, the

surface of the gewahWateniRiHe WelteabalRAdRRPEIRS S8URBSHEIR 1S Well AR eARr%fotated

upwards, left Or right to retract rotating jets 7 to the side of the well to provide free access for well
maintenance. B¢ Wt driagel 4 Lvisieeiner iy v iRk FsWer Engoryee iR idré3hatHBlebhfe of the

well. Hose 17 frodingrspiaydetiaemsy ‘Snconepsst erTBituaiar iles,L8riiese darrpadadas by an

external source of water or by effluent pumped from the well by existing submersible pump or
introduced subASeWaHIOP ARSI ehaUBrRgERle PIHTI O IBYSEHEad SHMEEtleoidiip 18, thset 14

and jet args 13 AesigReAIR AIRERRISAIL G SRYVASASUIEAT, CASINMAGSRIiIf dWpik 3@Mm in

diameter and 90mm long. Fig 3 shows the apparatus suspended by bracket 11 which contains a

swivel 10 me@i@ni§aiaNeditey BWpparsREaPheAr SRNRIR EltRarsigeRIAENSPlIEselmigst 20

contains an atgoﬁﬁﬁriwaighqiét@ptgﬁa@bmrﬁqgrfgqmmunicates with conduit 13 allowing vapor to be
drawn in to the feed stream entering through inlet 18. At a predetermined level a sensor communicates

with a solenoid valve which activates the atomizers to inject a micron spray discharge of water, 15

enzyme and depdgrizgsingariBesearatiRAEY YAuARISANY BFdeKSIoTe AP RIFOh WIRsioUS

gases. The acid content of these gases is liquefied, neutralized and recycled in the feed stream. The

conduit BElowBRSERNIEMAS IR Y HapiBRPAERSIBACASTRIGCTiR §ThGHEIZD bHIINGS Jhged

clamped at theygsupeddrRisPARYEHMR Avhits (e tidstednansainilirtiaatbs agtivated by
a level sensor that at as(;edetermined height above the sewer surface level will adjust its height to

remain at the SEPAHLASIHIOWINANEROTHE RS WRRetor eI dGersaiigam SiRHMEHERQURRN the
mechanical drinpthd. theraastisetsdhaiRetivel aEdhsoratanivalcafes with a solenoid valve

which activates the atomizers to inject a micron spray discharge of water,
15 enzyme and deodorizer into the feed stream which captures hydrogen sulphide
and other noxious gases. The acid content of these gases is liquefied,

neutralized and recycled in the feed stream.

The conduit below offset 14 has a telescopic extension 21 which slides inside
20 conduit 16 and is clamped at the required extension by clamp 22. This can be
adjusted manually or can be activated by a level sensor that at a predetermined
height above the sewer surface level will adjust its height to remain at the set
inputted height above the water surface. The level sensor communicates with
the mechanical drive that then adjusts the height to suit the water level.
25
Fig 4 shows the detail of spray jet arms 15 which are mounted on extension 21
via bearing/ vertical load rotary union 23 and rotate under the tangential force
generated by the jets. The latter are deflected to spray onto the required
section of the well wall by deflectors 24, the angle of which can be changed by
30 adjusting collars 25. Alternative deflectors in the shape of cones, 26 and 27,

are shown in Figures 6 and 7.



Fig 4 shows the detail of spray jet arms 15 which are mounted on extension 21 via bearing/ vertical
load rotary union 23 and rotate under the tangential force generated by the jets. The latter are
deflected to spray onto the required section of the well wall by deflectors 24, the angle of which can be
changed by 30adjusting collars 25. Alternative deflectors in the shape of cones, 26 and 27, are shown
in Figures 6 and 7. 7 The fluid supply to the cleaning-glevice is operated automatically by solenoids
and sensor switches which detect the level of sewage in the well. When the level falls below a preset
minimum the supply is activated and the jets rotate 5 spraying the residue left on the well walls and
sewer water surface. When the level rises to a preset maximum the supply is shutoff and the sprays

cease. Accordlifgyiiwg wanrbane dhe sirariaacdayiredsreremiediautomatigrllyshcsUanRIAfrom the

well is pumped i Qasi dpe ARKitsshidRcaEIads tehieved §rianh e iHSthel B, EXABA! igrply of
clean water. 10VARIATIONS It will be realised that while the foregoing has been given by way of

illustrative exdf¥sk falthRalane iidresatsaimNother sHBBIMdstispdvaROy anatties ifleréae would
be apparent e prisRRSHKIRG LI RATLA M EeRBIEH AndalHitin talierd srare andismbihef this

invention as is herein set forth. For 15 example it will be clear that the turbine could have more than

two radial arm€¥PldrRateiGets RIRSBFUBASKTHIBUItIAGSHIRR AE SAAIREEANE We F63YE G8aPthat the
procedure for pleastdi GRnne Walladalls AR vabsvbiva RPREPICRERN hEsIRIE. "FAURRES S sy

variations of that word 20such as "comprises” and "comprising", are not intended to exclude other
additives, conffHeRts e dass welkdsprumped through the device the cleaning is achieved

without the use of any external supply of clean water.

10 VARIATIONS
It will be realised that while the foregoing has been given by way of illustrative
example of this invention, all such and other modifications and variations
thereto as would be apparent to persons skilled in the art are deemed to fall
within the broad scope and ambit of this invention as is herein set forth. For

15 example it will be clear that the turbine could have more than two radial arms
and water jets and brushes providing they are balanced. It will also be clear
that the procedure for cleaning can be varied.

Throughout this specification, the word "comprise" and variations of that word
20 such as "comprises" and "comprising", are not intended to exclude other
additives, components, integers or steps.



8 CLAIMS 1. A well cleaning apparatus comprises water jets rotating on a vertical feed conduit which
is rotatably mounted at the top of a well and fed by a stream of 5 fluid that comprises unfiltered effluent
pumped from said well and wherein said stream of fluid is used to clean portions of said well. 2. The
well cleaning apparatus of claim 1 in which an offset extends the vertical feed conduit away from the
wall into the centre of the well. 10 3. The well cleaning apparatus of claim 2, wherein the water jets
are fed by pumping said unfiltered effluent from the well into the feed conduit above the offset. 15
4.The well cleaning apparatus of claim 2 in whichtheaffigent is pumped by a submersible pump
without prior filtering. 5. The well cleaning apparatus of claim 2 in which the feed conduit has a
telescopic extension in the section below the offset adjustable by a mechanical 20 drive operated

manually or automaj I - I ell
au ACA| W@ngﬁﬁgﬁgmﬁﬁﬁﬂﬁwﬁﬁbﬂﬁ 8rv&llhertal Heet

cleaning apparatus of claim 2 in w ousing attached above an inlet pipe to

hold an atomPSSHANHi MRS 9 tRsalbh MeRIHE YAt dheo 19 @advipoand iphdlitbyiieaeed stream.
7. The wej ClegRingARRHAHSSY Gimrbicd BihichihgumaietieisFoRI abemAcaRBR: MAKed at the

base of the vertical feed conduit. 30 8.The well cleaning apparatus of claim 1 in which the water jets
have stream of fluid is used to clean portions of said well.

2. The well cleaning apparatus of claim 1 in which an offset extends the
vertical feed conduit away from the wall into the centre of the well.

10
3. The well cleaning apparatus of claim 2, wherein the water jets are fed by
pumping said unfiltered effluent from the well into the feed conduit above the
offset.

15 4. The well cleaning apparatus of claim 2 in which the effluent is pumped by

a submersible pump without prior filtering.

5. The well cleaning apparatus of claim 2 in which the feed conduit has a
telescopic extension in the section below the offset adjustable by a mechanical

20 drive operated manually or automatically by a level sensor that reads the
working level of the well.

6. The well cleaning apparatus of claim 2 in which the feed conduit has a
housing attached above an inlet pipe to hold an atomiser which allows a
25 deodorizing vapor to be drawn into the conduit by the feed stream.

7. The well cleaning apparatus of claim 1 in which the water jets rotate about

a bearing mounted at the base of the vertical feed conduit.

30 8. The well cleaning apparatus of claim 1 in which the water jets have
deflectors mounted at the end of the jets to direct the effluent being pumped

through them.



deflectors mounted at the end of the jets to direct the effluent being pumped through them. 9 9. The
well cleaning apparatus of claim 2 in which the mounting of the apparatus at the top of the well is close
to a well access and contains a swivel mechanism which allows rotation of the apparatus from one
side to the other to facilitate access to the well. 5 10. The well cleaning apparatus of claim 1 in which
the stream of fluid is controlled automatically by solerpids and sensor switches which detect the level
of sewage in the well so that when the level falls below a preset minimum the supply is activated and

the jets rotatgysprayifigethgdipsitisnial AUpPirared Wiladihapdivherichedey ehdririly a0t esst

maximum the supply is shut off and the sprays cease. _ _
apparatus at the top of the well is close to a well access and contains a swivel
mechanism which allows rotation of the apparatus from one side to the other to

facilitate access to the well.

10. The well cleaning apparatus of claim 1 in which the stream of fluid is
controlled automatically by solenoids and sensor switches which detect the level
of sewage in the well so that when the level falls below a preset minimum the
supply is activated and the jets rotate spraying the residue left on the well walls
10 and when the level rises to a preset maximum the supply is shut off and the

sprays cease.



