1 "Attachnent device for a sewer pipe cleaning systenf Cross-Reference to
Rel ated Applications 5 The present application clains priority from
Australian Provisional Patent Application No 2005905077 filed on 14

Sept enber 2005, the content of which is incorporated herein by reference.
Field of the Invention 10 The present invention relates generally to sewer
pi pe bl ockage renoval systenms for cledring bl ockages in sewer pipes, and
in particular to a device for attaching together the parts of such

systens. 15 Bach Was ysSt ens, per al | ncl,ude a plurality
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properties with raw sewage, Typi cal I y, regul ar mai ntenance of the systens
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can causénffﬂl‘p@ﬁteddlembmfémmet ured thereby resulting in soil and
groundwat er contam nation. Simlarly, sewer blockages can al so be caused by

a build-_up,of grease and the Iike in the pipes, and as such regul ar

cleari nggﬁ-@%«t@mae pipes is necessary. 30 A process known as roddi ng
has bHEN t he traditional process for maintaining and clearing pipes in

wat er supply e Gener II , the prqcess involves inserting
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15 Background Art .

Wastewater removal systems generally include a plurality of underground

p1pehnes or sewer lines which deliver wastewater from a property connection to a

treatment facility. Regular maintenance of the system is fundamental to provide a safe

20 and effective waste management system, as blockages in the sewer line can cause
contamination of properties with raw sewage.

Typically, regular maintenance of the systems comprises monitoring the
network of pipes to remove, and prevent the build-up of, blockages in the pipes. It has
25 been found that a large majority of blockages are cavsed by root intrusion, which in
some instances can cause pipes to become fractured, thereby resulting in soil and
groundwater contamination. Similarly, sewer blockages can also be caused by a build-
up of grease and the like in the pipes, and as such regular cleanng/cleamng of the pipes
18 necessary,

30 - ,
A process known as rodding has been the traditional process for maintaining and
clearing pipes in water supply and sewage systems., Generally, the process involves
inserting lengths of metal rods inio the pipe to be cleared, with a cutter or similar tool
attached fo the free end of the rods, The cutter may be in the form of a corkscrew
35 cutter which is rotated as it is fed through the pipe thereby cutting the blockage (such as




2 a tree root mass) causing the bl ockage to break-up and pass through the
pi pes as the fluid flow resunes. A variety of automated systens have been
proposed to performthis task, from 5 rotatably driven roddi ng devices
provided on a feed reel for storing and feeding the rods, to high pressure
cl eaners (fetters) which punp water at a high pressure through the pipes
directed at the bl ockage to displace £he bl ockage fromthe pipe. In such
systens however, convenient access to the pipes is required to enploy the
aut onmat ed systen1 Al so,, s h syst ens uire readi | y avai| abl e power
source t & [FETPRL MRS causing e Reage oo ﬁ%&"ﬂbfm RashiTqugh the PIPSS &Fdi% or
di fficul fiddfl@cesamesi tes. Typically, in renpte or difficult to access
sites, the rodding process is perforned manually by a team of operators,
typlcally a teamof three, In this regard, one operator may be positioned
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consi e am)un EXPErT ence he "opeéera ors determ ne how nuch
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turning ratchets. pol nt as peen I's force Is borne
by the andare connected to the rods by a connecting pin arrangement, such that rotation of the

tatchet in one direction causes the rod to rotate in the same direction.
20
It has been found that in such arrangements, as the clearing event takes place
well beneath the surface of the ground and far from the operafor(s), it takes a
considerable amount of experience for the operators to determine how much torsional
pressure should be applied to the rod without causing breakage and/or damage to the
25 tools, together with injury to the operators. In particular, it has been found that during
operation, the rods apply significant iorsional forces to the cutter such that when the
cutter actually breaks through the blockage, it spins at speed to release the energy
associated with the build-up of forces. This free spinning of the cutter after it passes
through the blockage creates a reaction force in the rods, causing the rods to spin in a
30 reverse direction, thereby generating a torsional force in the rods which is transferved to
the rod turning ratchets. At this point, it has been found that this force is borne by the
connecting pin arrangement connscting the rods to the ratchet which can cause the
comnecting pin arrangement to detach from the ratchets and become airborne thereby
having a potential to cause injury to the operator(s), or other individuals in the general
35 area, and/or to cause damage to surrounding structures, such as buzldmgs, vehlcles and
the like.




connecting pin arrangenent connecting the rods to the ratchet which can
cause the connecting pin arrangenent to detach fromthe ratchets and
becone airborne thereby having a potential to cause injury to the
operator(s), or other individuals in the general 35 area, and/or to cause
damage to surrounding structures, such as buildings, vehicles and the
like. 3 In this regard, there is a need to provide a sewer cleaning or

bl ockage renoval systemthat can be enphoyed in remote or difficult to
access sites and/or which is able to wthstand a relatively high degree of
torsional forces w thout causing unwanted 5 detachnment of the conponents
of the system Any discussion of docunents, acts, materials, :devices,
articles or the i regard therhissr wrsdrio iprayidecestwien clelmeing oe SRickagereabvdl cat i on
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know edges i fietachanent ofghecongioseritnof thosystem.pr esent i nvention as it existed
before the priority date of each claim of this application. Summary of the

I nvention 15 T%u&hout thtj s specification the word "conprise", or
variations such HISCUSIAN, oTdoguments, agls spaterials gleviced, ftiches antiecliletvoidch t 0

i mply the i besihesh included in Bigraent spheifiedtion id SIQYFE RE pakfRe of broidRills Of

el ements, i ¢nRAETO? Y presefiRS enBFrﬁ ﬂq{ Jherxgel usi on offﬁ,an% oE’her ement ,
integer or step. or droup orer enemt % ?R‘fég‘a‘r%“arﬂdgv%w. gignreEdH e ng to a
first aspectseipritefs,iagn pert phithe Rriptert base an waret cootmengendel kaewledge inakd achi ng
a pi pe cl edimldigeldvant to the fresent inventibR hé R exik@E bid | vi.ce i d..pi pe
cleaning tgedis ?@;@%ﬁ&l ng an leI pr:gat e n,é'nbePéfgtfggzt’ gﬁm?‘g i3 orfe%%! ‘8@8’ by said
rotary notion cilitation device, the attachnent device conprising: 25 a

connecting el ement configured to connect said el ongate nmenber to said
rotary notSuenindraef the indeheh devi ce such that rotary notion can be
transfenged fromthe rotary notion facilitation device to said pipe
cl eaning tool; and ) ) .
Throughout this specification the word "comprise”, or variations such as

"comprises” or "comprising", will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

20

According to a first aspect, the present invention is an attachment device for
attaching a pipe cleaning tool to a rotary motion facilitation device, said pipe cleaning
tool comprising an elongate member adapted to be received by said rotary motion
facilitation device, the attachment device comprising:

25 a connecting element configured to connect said elongate member to said rotary
motion facilitation device such that rotary motion can be transferred from the rotary
motion faci!itatipn device to said pipe cleaning tool; and

a retainer element mountable (o said rotary motion facilitation device to enclose

at least a portion of said connecting element,
30

In a further aspect, the present invention is a system for removing blockages in a
sewer pipe, comprising: '

an elongate member insertable into said pipe and having a proximal end and a
distal end;

35 a pipe cleaning tool attachable to the distal end of the elongéte member and
being configured to physically contact and release said blockage;




a retainer elenment nountable to said rotary notion facilitation device to
enclose at least a portion of said connecting elenent. 30 In a further
aspect, the.present invention is a systemfor renoving bl ockages in a

sewer pipe, conprising: an elongate nenber insertable into said pipe and
having a proximal end and a distal end; 35 a pipe cleaning tool attachable
to the distal end of the el ongate nenber and being configured to '

physi cally contact and rel ease said bl ocBAge; 3A a rotary notion
facilitation device configured to receive the proxinmal end of the elongate
menber; a connecting el enment configured to connect said el ongate. nmenber to

said rotary 5 noti AGtidn 1 vice such that rotary notion can be
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el ongate body to prevent the pin from passing through the one or nore
recesses forned in the elongate nenber and the rotary notion facilitation
devi ce. The el ongate body 10 may be configured such that ifs
cross-sectional profile substantially confornms to the holes/bores provided
t hrough the el ongate nenber and the rotary notion facilitation device to
allow the pin to be received within t he 4ol es/bores. In this enbodi nent,
the pin may be relatively snugly received within the holes bores. In this
regard, ththrpagh thEeeyloRes | hat it it js, posjtionable to
connect th@%él%te ﬁ)rr%n%ﬁr%ﬁf%}jtﬁggttﬁgg&g aWhﬁBtf\é\%ﬁ&Pﬁﬁi‘ieﬁ"StiB’nS‘iQheafhead
portion an Fiatigngd motion 1o the miterytreotimmifacilitation| devivedel tranéferbd@ o Of

t he el ongathe ehmghmrmanbbrttﬂﬁeuglpﬂﬁrlﬁn'not ion facilitation device. 1In such an
arrangenment, the body of the pin extends through the hol es/bores fornmed in
t he rotgry notion facilitation device and the el ongate nenber such that the
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faci | i t att GHCR 8% Peengsment, thabodsher Heqiig kRnBPhYouph thd RoldkMoAd BEED 5 Ne
di stal | e itk |.I'6tary motion facilitation device and the elongate member such that the head
portion and an end of the cylindrical elongate body, opposed to said head portion end
20 are exposed. ’

In another embodiment, the retainer element has a substantially tubular body
compnsing a tubular wall extending between an‘open proximal end and an open distal
end. The proximal end of the retainer element may be mountable to the rotary motion

25 facilitation device to retain the conmecting element in pdsitiom A first recess and a
second recess may be formed in the tubular wall of the retainer element. The first and
second recesses may be formed in Iaterally opposed regions of the tubular wall, The
first and second recesses may define first and second channels formed in the tubular
wall of the refainer element, The first and second channels may be formed such that

30 they are open at the proximal end of the tubular body and extend to a stop region
located remote from the proximal end of the tubular body, The first and second
channels may be configured to receive the elongate body of the piﬁ when the pin is

rece.lved n the one or more recesses formed in the elongate member and the rotary
motion facilitation device, : | S ‘
35 -




received within the opening of the second channel, whilst the el ongate body
of the pin adjacent the head portion is received within the opening of the
first channel. By 5 rotating the retainer elenent, the received portions of
the cylindrical elongate body of the pin can travel along the channels to
the end region of the channels, thereb¥ being positioned at the stop
position. In another enbodinent, a spring element is provided within the
tubul ar body of 10 the retainer elenment to bias the received portions of

the cylindri calhepronimilendotiteabaibPeloioft bl o HinBbARARSILE O Lhi s
regard, thessnfin ement be a conpression spring ?ﬁoh‘ﬁyatln@%’tral
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substantial ly r define.,an encl osed space which is open -at
the pyoximal Ie%n!d'ﬁaof#&teﬁ%%gé?éaﬁ%h%ﬂ%ge%@ﬂ@* 1§ RTQyrdedk withip the tubglar bodyrefiber i s
ar r anged \eeIstater sleanenb tabias the rédeiet] mindonyedf the cylimvicaesiank8bdBSsdns pace
ext endi npinbigyOTHE § S I hannel . In this arrangenent,
t he ski r%prﬁ% er ntggpgyeiﬁbésf aﬁg% g’%t%ér]gw%&%ga@éybﬁacwmﬁﬁ s the
head po;@ O ‘57 eh® “BTtrl IREnpetHien vehich may b aiteshed td thenetaitenlelemndn® at he
rotary nibeidistalfend | Intsath an atenidans | 3 table to
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anot her PREFESOT thepin e be gantuged i fiei stop pesiiorsyst em for renoving 35
bl ockages in a sewer pipe, conprising; 6 :
In yet another embodiment, the retajner element comprises a skirt member that
20 e?ctends from the tubular wall of the retainer clement, The skirt portion may extend a
distance from the substantially tubular body to define an enclosed space which is open
at the proximal end of ‘the retainer element. In one form, the skirt member is arranged
to extend about the first channel to provide an enclosed space extending beyond the
wall surrounding the channe]. In this arrangement, the skirt member may be arranged
25 fo prgvide a space which receives the head portion of the pin when the retainer element
1s mountable to the rotary motion facilitation device,

The retainer element may be mountable to the rotary motion facilitation device
such that the elongate member passes through the open proximal and distal ends of the
| 30_ retamer element. In this regard, the elongate member can pass through the central bore

of the spring element In such an arrangement, the elongate member is able to freely
- Totate without interference from the retainer element,

| According to another aspect, the present invention is a system for.rémoving
35 blockages in a sewer pipe, comprising; o |




an el ongate nenber insertable into said pipe and having a proxi mal end and
a distal end; a pipe cleaning tool attachable to the distal end of the

el ongate nmenber and being configured to physically contact and rel ease
said blockage; 5 a rotary notion facilitation device configured to receive
the proximal end of the elongate nenbe%, a connecting el enent positionable
to connect said elongate nenber to said” rotary notion facilitation device
such that rotary notion can be transferred fromthe rotary notion

facilitation de¥ elengase smnbepiipsertshle ditbNg; : 10 a retai,ner. el enent
mount abl e tistghg rotary at |east a portilonﬁ%l? alslg:i%v@@n%@?f‘% @damda

notion facilitation device to enclose According to either of the first or
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motion 25 applied By¢RentBeunisblorts saihrdtayithotiad Beisley EideQo bl %ongate
menber isattlﬁafﬁsperﬁoad)ftq@idcbhﬁecﬁgéléﬁfdegw cutter | tter device to perg rma
cutting notion which renoves and releases the blockage fromthe pipe. In
another form fhe bl ockage renoval tool may be a brush or the |ike. 30.

According to tMEoEbRgineithepef thefirst SescchE R e it i GQEngeting el ement and
. . , e € 1 i
!l et T LSS L e s
expl oded Vi exy BFdaff &PP’é{cHﬁ@ﬁonaiemoﬁena&ﬁQhéiié}gnéﬁeomg bgpboqlfhn%gt of the
present empediran, thegsiyahotibd Meiiiioh Uedlol mrggftgeog n&‘o%%{ Tati on HUTge;

o atfn another embodiment of the first and second aspects of the invention, the
gate member may comprise one or more elongate rod elements connected in an

20  end-to- i
A I0 end arrangement. In this regard, the length of the elongate member may be
readily adapted to accommodate a large variety of lengths of pipes.

In yet another embodiment of the second

cleaning tool may be a corkscrew cutter device,

25 applied by the rotary motion facilitation device to the
| the cork_screw cutter device to '
blockage from the pipe. In

the like, ’

aspect of the invention, the pipe
In this regard, the rotary motion
elongate member is transferred to
perform a cutting motion which removes and releases the
another form, the blockage removal tool may be a brash or

30 According to the |
- sec : : .
' retaine g ond aspect of the Invention, the connecting element and the

T element may be as described in relation to the first aspect of the invention.

Brief Description of the Drawin S

35 io ]
" embo djf;g' 1A shows an exploded view of an attachment device according to one

, ent of the present invention together with the rotary motion facilitation device;




7 Fig. IBshows a plurality of el ongate nenbers used which conprise part
of a pipe cleaning tool to be used with the attachnent device of the Fig.
IA; 5 Fig. 1C shows a cleaning tool which is attachable to the el ongate
menbers as shown in Fig. 113 to formthe pipe cleaning tool; Fig. 2
depicts a prior art pipe blockage renpval systemincorporating a flexible
pin retainer clip; 10 Fig. 3 depicts a’connector el ement for connecting
adj acent rods of the pipe blockage renoval systemof Fig. 1; Fig. 4
depicts a retainer elenent of one enbodi ment of the present invention; 15
and Figs. 5a - 5d depict various views of the retainer elenent of Fig. 4.
Det ai | ed Descrhipt1Bmshows arphitsbitypdfelyngatdmdivberst usedl wiieh Compeisd parhwéat i on
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as shown is a manually operated system comonly referred to as a rodding

systems howevdig,i IC skbws a%aﬁ rtSﬁl' ﬁhféﬂ ik RakcHahR @riﬁé%'lﬁ gﬁfévﬁ&hb&@ dsS
equally a I | ca%leI{B & te yst ens wher eby t'he torsional
forces ar o W‘%WS 501 or the like. As shown, the

system generally corrprlses a cleam ng tool 2, in the formof a cutting

el enment, such e brush or t ool
is sized and %ureg%r{l %Wgﬁ L&ét QP age rﬁ?‘B"% 35%8@ %ﬁ%‘pﬁﬁ oﬁ @gh that
t he bl adé’é‘?iﬁtﬁllﬁfﬁlpso of the tool 2 make a cutting action as they progress

throughh the pipe. In thls regard, as the tool 2 comes into contact with
solid matter 1h*log’kin th |pe such as_roots or the like, the tool 2 cuts

and breaks up”téh glemenisfon ponpretingtadiscerhapdscalufhengipet | ui d

flowin blﬁ@k@gmmo&ﬁlélpbtﬁnﬁdxﬁag.l ng tool 2 has a connector elenent 3 arranged
at an end thereof which enables the tool 2 to be connected to an end of an

el ongate rrenber or rod 6, for 8
Fig. 4 depicts a retainer element of one embodiment of the present invention;

15 and
Figs. 5a - 5d depict various views of the retainer element of Fig, 4.

Detailed Description of an Exemplary Embodiment of the Present Invention
20

Figs. 1A - 1C shows the various components of the sewer pipe blockage
removal system of the present invention. The pipe blockage removal system as shown
is a manually operated system, commonly referred to as a rodding system, however it
will be appreciated that the present invention is equally applicable to power operated

25 systems whereby the torsional forces are applied to the system by a motor or the like.

As shown, the system generally comprises a cleaning tool 2, in the form of a
cutting element, such as a corkscrew cuiter, brush or the like. The cleaning tool 2 is
sized and configured to be inserted into a pipe and rotated, such that the blades/brushes

30 of the tool 2 make a cufting action as they progress through the pipe. In this regard, as
the tool 2 comes into contact with solid matter blocking the pipe, such as roots or the
like, the tool 2 cuts and breaks up the matter thereby releasing the matter and resuming
fleid flow in the pipe,

35 The cleaning tool 2 has a connector element 3 arranged at an end thereof which
enables the tool 2 to be connected to an end of an elongate member or rod 6, for




i nsertion into the pipe to be cleared. One or nore rod(s) 6 may be used
with the blockage renpval systemw th each rod 6 being connectable at its
end to adjacent rods thereby allowing multiple rods to be connected

t oget her | engthw se such that the depth to which the cleaning tool 2 can
be inserted into the pipe can vary depe%ding on the 5 length of the pipe,
and the position of the blockage in the pipe. The rod(s) 6 are steel rods,
such as spring steel, which are able to be connected together in a
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recess” 1 r?agq’%ﬁ Ay e tlodkugg torrsstoraflvideldve tigbigtothe iy, T 0d(s) 6, and is
sized to receive a pin 14. 30 As is shown in Fig. A the ratchet elenent 8

Is in the for cylindrical tube rotationally mounted within the tool
10 such t hat Rt%aS?PPééatPngetrtﬁ? at® i3 proyidedr tot imfiartethe i rotatiomltmptiey entied from

r ot at i onT9Hskh ivpiouidetthe ditting bbtdh of¥hB kA 50! DEfo &LGoENL 8
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entrally located between the handles 4 is a ratohet element 8 having an axially located
hole 9 extending therethrough. The hole 9 is configured to receive the rod(s) 6 to

_enable the rod(s) 6 to be gripped by the tool 10 to impart rotational motion thereto.

As shown more clearly in relation to Fig, 3, in order to atiach the rod(s) 6 to the
25 ratchet tool 10 such that rotation of the tocl 10 can cause rotational motion of the rod(s)
6, the connector element 12 which connects the rods 6 has a recess 13 cxtending

tl-l'erethrough. The recess 13 is arranged orthogonal to the length of the rod(s) 6, and is
sized to receive a pin 14. o

30 As is shown in Fig, 1A, the ratchet element 8 is in the form of a cylindrical tube

_ Vrotationally mounted within the tool 10 such that it is free to rotate in a first direction
but prevented from rotation in an opposite direction, A portion of the ratchet element 8

extends from a surface of the tool 10 and has a pair of diametrically opposed holes 7

formed therethrough, which are able to receive the pin 14.
35 '




359 Inthis regard, in order to secure the rod(s) 6 to the tool 10 such
that rotational notion can be inparted to the rod(s) 6 to operate the
associ ated cleaning tool 2, the rod(s) 6 are positioned such that the
recess 13 provided in the connector elenment 12 comes into alignnent with
t he opposed holes 7 fornmed through the ratchet elenent 8. 5 The pin 14 is
then inserted through the holes 7 and r%cess 13 to provide a secure

connection hetween the rods 6 to the ratchet element 8. As will be
10, either

appreci ated, a : I tion applie t he ratchet ool .
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operation of the rodding system50. In this arrangenent, a flexible clip
arrangenment 15A& Syifif gyl : p ent .. I,h 14 frqgm becon di sl.odged
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at a fior isdrefzar 5} j A e cond .end.
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Ot T8 e ey soure At e P81 pebvicl emB Bblobon A e M S LA
require @ fmy heni n of the addition of fur r
rod(s) 6 thiﬁﬁn Hﬁér@%&é’é#&%%&@ﬂ%%%’ﬁ%léﬁFWqu HeResiien toenghlgbl e t he
free secg?ﬁjsyéT?Bléé)t‘{Wé‘Gﬁqm@@SﬁMenent to be renoved, by hand, fromthe

free &d of the pin 14, to allowthe pin 14 to slide fromthe holes 7 and
recess 13, di the rod(s) 6 and the ratchet elenent 8. To enable

this action, ﬁ%grigggtggg% PRE @t sHapaement ot compritiss e pins b4 iimgpopitichi ton,
and/ or i $nswERieffedtive mpsatibabf therreddihj SteA®0E T Alis arrangement, 2 flexible clip
arrangement 15 is provided to prevent the pin 14 from becoming dislodged from the
rods 6 and the ratohet element 8. As shown, the clip arrangement 15 is in the form of &
20 {flexible U-shaped clip which is pivotally secured at a first end to the head of the pin 14
and has a free second end arranged to fit over and capture a free end of the pin 14
thereby preventing the pin 14 from sliding out of the ratchet element 8. In order to
remove the pin 14 from the ratchet element 8, should the system 50 require disassembly
or lengthening by way of the addition of further rod(s) 6, the clip arrangement 15 is
23 sufficiently flexible to enable the free second end of the clip arrangement to be
| removed, by hand, from the free end of the pin 14, to allow the pin 14 to slide from the
_ koles 7 and recess 13, disconnecting the rod(s) 6 and the ratchet element 8. To enable

this action, the body of the U-shaped clip comprises a spring portion, and/or is made
from suitably resilient material,

30
. It will be appreciated that in use, the ratchet tool 10 can be employed to impart
rotational motion to the rods 6, and subsequently the cleaning tool 2, by gripping the
handles 4 and rotating the tool 10 about the central axis of the raichet element 8, In this
regard, as the rod(s) 6 are fed into the pipe such that the cleaning tool 2 comes into
35 contact with the blockage, the rotational motion of the cleaning tool 2 assists in
- breaking-up and removing the blockage, causing the fluid in the pipe to flow again,




30 It will be appreciated that in use, the ratchet tool 10 can be enpl oyed
to inpart rotational notion to the rods 6, and subsequently the cleaning
tool 2, by gripping the handles 4 and rotating the tool 10 about the
central axis of the ratchet element 8. In thi s regard, as the rod(s) 6
are fed into the pipe such that the cleaning tool 2 cones into 35 contact
with the bl ockage, the rotational notid® of the cleaning tool 2 assists in
br eaki ng-up and renoving the bl ockage, causing the fluid in the pipe to
flow again. 10 Typically, -as the cleaning tool 2 breaks through the

bl ockage, it spins due the |arge anpbunt of torsional force stored in the
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shown in Fig. 4. Figs. 5a - 5d show various views of the rétainer el enent
20 of Figs: 1 and 4. 20 The retainer elenent 20 has a substantially

cylindrical bdeprdep ihavénsgme thisrbblepemdandeciddiyadai etk p@ 14 in gosttiort he

ratches & , v restricted _openi 27
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Figs. 5a - 5d show various views of the retainer element 20 of Figs. 1 and 4.

20 The retainer element 20 has a substantially cylindrical body 22 having a first open end
24 adapted to fit over the ratchet element 8, and a second end 26 having & restricted
opening 27 formed therein. In this regard, the resiricted opening 27 allows the rod(s) 6,

as shown in Figs. 1 and 2, to pass therethrough en-route to the interior of the pipe to be
cleared.

25 :
The restricted opening 27 is provided in an end plate 25 which is attached to the

- end 26 of the cylindrical body 22 by way of rivets 23, as shown in Figs. 5A and 58,
Such an arrangement allows the end plate 25 to be removed from the end 26 of the
tetainer element to provide access to the inner portion of the retainer element 20, as

30 will be discussed below. Whilst the end plate 25 has been shown to be fixed to the
cylindrical body 22 by way of riveis 23, it will be appreciated that other securing

. means, such as screws or the like, could also be employed to facilitate easy remaval
. thereof,

35 As shown in Fig. 5B, a portion of the wall of the cylindrical body 22 is removed
. thereby defining a channel or passage 28 for receiving and locating the body of the pin




25 The restricted opening 27 is provided in an end plate 25 which is
attached to the end 26 of the cylindrical body 22 by way of rivets 23, as
shown in Figs. 5A and 513, Such an arrangenent allows the end plate 25 to
be renoved fromthe end 26 of the retainer elenent to provide access to
the inner portion of the retainer elenqu 20, as 30 wll be discussed

bel ow. Wiilst the end plate 25 has been“shown to be fixed to the
cylindrical body 22 by way of rivets 23, it will be appreciated that other

securing rfaRken thectetamer Stengaid 20Tt ke, d .al so be enployed, to
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22, 1 suq;tz%ﬂ'é'l Idiﬁ"éﬁﬁa??ﬂﬁ’r PeRdsed tppthsechdmel e PERBAL 200 JPASSARE 28,
and. whi chprogoedsatelyamators fhd & t or .passage, 28, ’as. shown in
Fig. 5D. 4gcyd L,(l[! T didgfg'i sgd%iﬁ?ll %g g&gg.{‘gh asog"%@(ﬁ, 1 ﬁ@-éﬁ%{nr@ will bpassage
30 is provided fﬁﬁ?lgll%ggi Ui hriow, tagichanesd] artpesyige 304s proviiemto tareivaapbead of
the pin a¥¥819ns0iphe pim btipoiciniel a6 tHIREH whi fines.an entr, sition
for receiwhig de@ﬁeé)we&tfy (?s'd sto .gtgﬁ?%%ggﬁ%&degwghwﬂgﬁmﬁl&)@gi ng
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posi ti 8n esking positiemoftho petaifierlelonient arhigD BYRus Snihiih aienhdl 1BUGNE ded
attached ﬂmitmm@s%iﬁgﬂjﬁﬂﬂsioﬁﬂ@cﬁgﬁs d[i ndri cal bogy 5o ot S ikl Lacking, o
el ement. 20 in the region sufroun mgél e?‘Pé:’VE“nannel or passage 30. The skirt
20 32 defines an encl osed space in which the head of the pin 14 is
accormmodat ed whekirt 32 is provided attached to and extending from the cylindrical body 22 of

. ;I;e retainer element 20 in the region surrounding the channel or passage 30. The skirt

) deﬁrfes an enclosed space in which the head of the pin 14 is accommodated when

the re@er clement 20 is positioned on the ratchet element 8 during use thereby
preveniing removal of the pin 14, ,

The manner in which the skirt 32, and the chamnels or passages 28 and 30

int . . "
nieract to‘ secure the retainer element 20 in position about the pin 14 and the ratchet
25 element 8 is shown in relation to Fig. 5C.

i ttinhuse, the rod(s) 6 are firstly assembled to a desired length and the cleaning toof
attached to the end thereof, The rod(s) 6 are then inserted into the pipe through a
manhole such that the cleaning tool 2 is able to contact the blockage, The retainer -
eleme'nt 20 is then firstly inserted over the end of the rod(s) 6, namely the end opposite
fo which the cleaning tool 2 is attached, and the ratchet tool 10 is ther slid onto the end
of the rod(s) 6 behind the retainer element 20, The pin 14 is then inserted through the

holes 7 formed in the ratchet element 8 and through the aligned recess 13 provided in

the connector element 12 of th
o : ¢ rod(s) 6, thereby providing a connection betw
35 rod(s) 6 and the ratchet tool 10, ‘ ' | - eel‘l t-he

30




the retainer element 20 is positioned on the ratchet elenment 8 during use,
thereby preventing renoval of the pin 14. The manner in which the skirt
32, and the channels or passages 28 and 30 interact to secure the retainer
el ement 20 in position about the pin 14 and the ratchet 25 elenent 8 is
shown in relation to Fig. 5C. In use, t]’g.rod(s) 6 are firstly assenbled to
a desired length and the cl eaning tool Is attached to the end thereof.
The rod(s) 6 arﬁrég%l i;ﬁﬂerted into the pipe through a manhol e such that
the cleaning to rer gfreent @0¢ snthet lovidh&l - r i ner., 30.
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Wik e S 42 vpiieke defin g9 lthd FethibA

to positi FEEt29s shown in Fig. 5C, wherein the neck of the pin is received
in stop 31 and the shaft of the pinis received in stop 29. In this
position, the ead of the pin 14 is 10 fully retained within the skirt 32,

whi ch defines® Q¥R iRghe exiss isestiohek vieweo T thb 3k ] . shown in
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el ement 20, The spring element is shown g

' S a compression spring, however it will be
appreciated that other types of resilient members could also be employed

20 cy]mdnz};;a Z}:I;ng ;:I;Ine;lt .35 cont?cts the' end plate 25 provided in the end 26 of the
cotrespond wi hy an : is provv.cled with a central bore 36 which substantially
P with the resiricted opening 27 provided in the end 26. In this regard, the
central bore 36 of the spring element 35 provides a passage through which the rod(s) 6
pass through the cylindrical body 22, s)
25 .
e Spﬁglg"zez’:;:l?;mg the reta%ngr element 20 over the pin 14 and ratchet element 8,
biasing & ' contacts w'mth upper surface of the ratchet element § generating a
g torce uwrging the retainer element 20 away from the ratchet element 8
Therefore, as the body of the pin 14 is recetved within the openings 33 and 34 (Positim;

30 A in B .
in Fig. 5C), the operator pushes against the action of the spring element 35 and

rotat i i
es the elen.zent 20 into the locking position (Position B of Fig, 5C), In this
position, the spring element 35 acts to

urge the pin into the stops 29 and 31 i
b . ' respectively
reby st.acurely locking the retainer element 20 in position over the ratchet element 8
and the pin 14, preventing inadvert V

7 ent removal of the pin durin
3 ' ! ' g use. As the stops 29
and 31 are disposed above the Opemngs 33 and 34, as shown in Figs. 5B and 5D, the




20. The spring elenent is shown as a conpression spring, however it wll be
appreciated that other types of resilient nenbers could al so be enpl oyed.
20 The spring elenment 35 contacts the end plate 25 provided in the end 26
of the cylindrical body 22 and is provided with a central bore 36 which
substantially correspond wth the restricted opening 27 provided in the
end 26. In this regard, the central bol® 36 of the spring el enent 35

provi des a passage through which the rod(s) 6 pass through the cylindrical

body 22. 2%p slefRst B5GRI; tai.ner. el ement 20, pyer, the pin 14 and
rat chet el Felglg) S lfri%ng&gs@?resﬁtefg BRI ‘UM #epdr leckingdke of

the.s
t he ratchet eﬁ%rrsg?{?e"éagé%g?sd@?%g a biasing force urging the retainer
el enent 20 away fromthe ratchet elenent 8. Therefore, as the body of the

in 14 i i Al Ny i 33 d 34 (Positi 30 Ain Fi
50, "the opey ater it BalteliBu BBk 8% of ik ron 1 bowosaigridinrianikiasand
rot at es”t ffgetéf-” &sfamer dlompni 20, tthere lio prividbdRO§ifs bR 69l | BinEiak 4@&%%5@ :
nto tHe

In this phestdtélsn ool ' t.35 acts to urge the prni
stops 29 g .ﬁl " o eg%a?gﬁﬁ%dﬁhgfe'ﬁ?héa@afﬁ%&em%eﬁ%s thatmy the gvendiof el enent

20 in posi 3 o & eY*dﬁ% Hettorsianab forc8s wathth tHeesytein 15@é a@ﬁ@"«:ﬁ%ﬁgs%ﬂ

i nadver t eabove tie/ainnedftioh R rRian ' . he s 29.35 an are

di sposed ghpyg i%ggw%i?m ngs 33 tgﬁfit%%t %}Z Igé%meirﬂﬁéfgﬁ mgiigined apd thet he 13
spring el ﬁ_n'ent s T8 s {imtbys redueing fihe divplifensi of thehpiahbetiel ik

| ocki g]d) t Hem the: syistenr 5@ laenentissP6, iy mgsfggg%th St | bﬁ’r @P@E eci%ag.t ed, as

the head afisblassyRich ﬁﬁ‘lﬂﬁ'&ogﬂﬁll osed within the skirt 29 _g SF° 2nts 804 ner
el ement 20 tther§ LS. providedea SAFe MEHeRase and dipeelopniogi partibdepén  t he
rat chet tGBIO9eF ﬁ%c"ﬂﬂéaﬁ‘éﬂﬁﬁslﬁaﬁ. Such an arrangetent ensures that in the
event of a significant change/reversal in torsional forces within the

system 50, as i g.:ffi;scussed ove, the connection between the ratchet tool
3'(' E‘S’H & %P%??Fﬁ‘gﬁweﬂeraw sikilled i thel drti thas acuiefiy weRtahed,

10 and_the ro

t her eg§ 2849 | mydifivatibnsk ehdyhdednpiiet he i i 0.from the,system

50 as a Wibwdhfentd Qvi{h*a{lf dél?yh rd. th s;gét:,gflnpéggggr %%nu‘%g’ a%a‘?‘@ ﬂ??ﬁlﬁsc

reliable s$/s£bieeg1 for perior r#ﬁ%g ?&%g@ YRiTh PR Aeapseofathe ipiverdian e bivadly

parti cul gP e Tﬁémsénbﬁmmdlﬂlemsldre,ttﬁe@ﬁﬁ@,&g bRIRASidered in all respects as
illustrative and not restrictive, ' '




It will be appreciated by persons skilled in the art that numerous
variations 15 and/or nodifications my be made to the invention as shown
in the specific enbodinents without departing fromthe spirit or scope of
the invention as broadly described. The present enbodi nents are,
therefore, to be considered in all respects as illustrative and not
restrictive. 14 CLAIMS: 1. An attachnent device for attaching a pipe
cleaning tool to a rotary notion facill4ation device, said pipe cleaning
tool conprising an elongate nenber adapted to 5 be received by said rotary
notion facilCiLAMSNn device, the attachment device conprising: a connecting
el ement configured to connect said elongate nenber to said rotary notion
faC|I|tat|on device such that rotary notion can be transferred fromthe
rotary notilon fAgiateehirany sleview iferatiashingiadpipe pdeasingatodhip & oolary andion

ret ai ner el e‘m&l’tbudmmio%béaﬁ‘d bipe %fﬁaﬁllné%cﬁ-'bbfmﬁpstlﬁé)ﬁh El%ﬁgdté %Hbgpa:% ¥elyGg to

encl ose I on onnectjn attachnent
devi ce accor gﬁfﬁcawg ég%faé‘iﬁ)fﬂ[?ry %‘8? gfcﬂ't?tf?é' de'B?rdié‘i %‘aMF°§ﬁﬂ°°WH§‘%ot ary

motion facil it at# ewnedingeteneay condigaredito naymect Isaidestonizate miinbch 60’ @iidrotdy r ecei ve
t he connect Inﬁtﬂxoﬁ'f@diﬁtﬂﬁon 3&31& supﬁ' it tr@tﬁlt}”fﬁﬂﬁond@ﬁ‘ﬁ' SRRl Mg bR %%%r%mr (2),[ ary

wherein the one Qr Jgo es for.nmed ongat e nenber and
notion faci MY 'gf'lalfﬂ't?%’\?l ¥icg fosald pigheleaning topisend ve the connecting el ement .
20 4. An attachnemtaineclcoenaacansilam sail whyy MBgowTaclitAionTelict @ hclodher ei n

the retaiper j.ahs ntial]y tubular body having an open
pr oxi mal end gnd IBth '@C%Hgaé% kn a{tachment devi ce according to claim

4, wherein the proximal end of the retainer elenent is nountable to the

rotary rotion fak hmtcameﬂxrtied&wa@a)rdua t@clai‘mlatvha%m”fﬁéﬂeioﬂgé{k%‘?er@o%f%dj' ng to

claim4 or eena d sec e are tormed in
the wall's oﬁ tarhghtﬁ?} i Fac‘b‘taévn d?"'cihavﬁt‘)tnﬁc?ﬁl’fﬁ’ﬁ"t heles fopmed, esim i ECe¥E cl ai m
6, wherein t'}?éoﬁ'iﬂﬁﬁl‘!gﬂ@h@tand second

: 15

3. An attachment device according to claim 2, wherein the one or more holes

formed in the elongate member and the rotary motion facilitation device are aligned to
receive the connecting element.

20 4. An attachment device according to any one of claims | to 3, wherein the retainer
element has a substantially tubular body having an open proximal end and a distal end.

5. An attachment device according to claim 4, wherein the proximal end of the
retainer element is mountable to the rotary motion facilitation device.
25 -
" 6. An attachment device according to claim 4 or claim 35, wherein a first hole and a
second hole are formed in the walls of the tubular body.

7. An attachment device according to claim 6, wherein the first hole and second
30 hole are laterally opposed.

8. An attachment device according to claim 6 or claim 7, wherein the first and
second holes define a first and a second channel through the walls of the tubular body.




30 hole are laterally opposed. 8. An attachnent device according to claim®6
or claim?7, wherein the first and second holes define a first and a second
channel through the walls of the tubular body. 15 9. An attachnment device
according to claim8, wherein the first and second channels are open at
the proximal end of the tubular body and extend to a stop region |ocated
renote fromthe proximal end of tubular Qody. 5 10. An attachnent device
according to claim8 or claim9, wherein“the first and second channels are
configured to receive the connecting el ement when the connecting el enent
is received Pn t hén aittachorenhdeech glcesdinp rtnedaimm 8t hvéhewdimo tbgathiest navdbescoathd t he

rotary moti oeharnﬂexg 'ah%?eh%th\?\ﬁ\‘dx‘?ﬁal &@oiflhe rﬁeulaﬁﬁ&gfmp@heﬁ@vd9@10395;%59' ng to

any one of cl al and is
confi gured t@cﬂ‘égé""ﬂ‘ﬁ‘? BemHheproximelendofgehuiardadnt the el ongate menber and
the rotary nmotion facilitation device. 12. An attachment device according

0, CLaim g, gner &} Qulely B FOTRERARE Baifs S MRS iR B BRLLAS

bet ween a pr oXi nal sald e on at’e vi'ng a head
portion at thesopd d)annd$ aigreanfigused mne@uweabhm@ctd@\nwnawbm memgnme@tlng aim

12, when deper#ehtis Qetefldiiimttne dm@dr@'hﬂle& fGmlell 1P theadlGhRRCABSbGNARNRE S are
conflgured to receive tﬂg el %?ate body of the 20 pin when the.pinis

recei ved in [HYYZHL0R faciiatiomdsiice: ¢ orned in the el ongate menber and the
rotary notion facilitation device. 14. An attachment device according to

claim12 g5 ¢lai r‘Aﬂ-%uadﬂﬂ@ﬁ@h&li ECCB%% toP S bﬁ{'oh@ﬁtr@s qi @R, %hegélﬁ%@r than

t he el ongate bod revent the p| fTom passi ng hr oug one or
more hol es fa?'wﬁé*wgﬁ PRI i HRiG AN IhESASsrTed e PRss & rpag'hwyl%ﬁ.peﬁm “of the
facilitati oneldegdie@embidr.andwheabianchonsii facitiatioedadeor di ng to any one of
claims 12 to 14, wherein the pin is configured to be received in the one
or nore hol es forrred in the elongate nmenber 30 and the rotary notion
faci | itationl¥evithe abfbmenhaevigeheccheling Poeleinpd | aiherehethdi rin slomprigesodn t he

el ongat e ppdyloagaee b&ﬁ’adx%ﬂdﬁhétb@fvfb%h aQfroif@! @ldondal @stiEdHaciai@BRnkie bb@F ary

mtion faci Lévtinagté dad p01¥|on af the proximal end.

13, An attachment device according to claim 12, when dependent on claim 10,
wherein the first and second channels are configured to receive the elongate body of the

20 pin when the pin is received in the one or more holes formed in the elongate member
and the rotary motion facilitation device.

14.  An attachment device according to claim 12 or claim |3, wherein the head
portion has a diameter greater than the elongate body to prevent the pin from passing

25 through the one or more holes formed in the elongate member and the rotary motion:
facilitation device.

15.  An attachment device aécording to any one of claims 12 to 14, wherein the pin
is configured to be received in the one or more holes formed in the elongate member

30 and the rotary motion facilitation device such that the head portion and the distal end of
't_he elongate body are located external of the elongate member and the rotary motion
facilitation device. |

16.  An attachment device according to any one of claims 12 to 15 when dependent
35 onclaim 8, wherein the proximal end of the retainer element is mountable to the rotary
motion facilitation device such that the elongate body of the pin adjacent the distal end




16. An attachnent device according to any one of clains 12 to 15 when
dependent 35 on claim8, wherein the proxinmal end of the retainer el enent
is nountable to the rotary notion facilitation device such that the

el ongate body of the pin adjacent the distal end 16 of the pin is received
wi thin the opening of the second channel, whilst the elongate body of the
pi n adjacent the head portion is received within the opening of the first
channel . 5 17. An attachment device accoli ng to claim16 when dependent on
claim9, wherein the retainer elenent is rotatable into a | ocked position,
wher eby t he elffdhgpinas réxsidgd ofithih hepipeniagdjod dlensecoibcifaned, whidstahe eloegge n i s

recei ved W t hjoBy bReheSTiRRd aﬁ&ﬁ QR Qéady}ﬂjonsigg%%eﬁ RARRE! er’M{Ehi:n%tof LhenRiongate

body of the pjin adjacent e head portion is recelve the stop
h

regi on of th&"M¥€st channel. 10 18. An attachnent device according to claim
17, wherein a spring element is provided within the tubular body of the

retai ner eLenent to hias the, retai ner. elenment ,into the | ocked position. 15
19. An attgckrlmnént.k e%/ulagem%{‘écd r GF naﬁc‘frgménvnﬁ?fg’ 35 b fir?eﬁ&f't gt \therein a
skirt nmenbervhesaieHggetaingrelamertl ik rethtablhanto abotked positign,ofherdby thetlangee

el ement, sai GodfKbf the Bi'ﬁedﬂl‘jb@ént@lﬁbeﬁéébén@ of thePFls8RivRl WidiSthe ﬁoP?égti&rp&tﬂé the

connecti ng el enent 0 ,attachnent device, according to I'm 19, wherein
Che oki 11 CexcBTg Shamzh WIS AHE EIREDR toRk of dbaIPaT et (b fead et &
encl osed  spaceceiviad elithinsthogepregiontdi¢he fpstahamel. end of the retainer el enent.
21. An atggchnent device according to claim19 or claim20 when dependent
on claim38 wherein the skirt nmenber extends froma wall of the tubular
body of the !85 r@patiaehmest desise asesdingdr ¢l#im f7.r whergiamspring ziemenp, is

attachment dewividedacicn dhen@biler 6ddyi o0 B roMiagraildndn €o Bish the RMIMAGRnaput t he
first channel-rﬁg%eqé&\éggﬁsi n encl osed space extendi ng beyond the wall
e c i

sur roundi ng { ann %b 23. An attachnent device accordi ng to claim 21

or claim22, wherein the skirt
15 19.  An attachment device according to any one of claims 4 to 18, wherein a skirt

member extends from a wall of the tubular body of the retainer element, said skirt
member operable to enclose at least a portion of the connecting element.

20.  An attachment device according to claim 19, wherein the skirt extends a
20 distance from the tubular body to define an enclosed space which is open at the
proximal end of the retainer element.

21.  An attachment device according to claim 19 or claim 20 when dependent on
claim 8 wherein the skirt member extends from a wall of the tubular body of the
25 retainer element proximal the first channel.

22.  An attachment device according to claim 21 wherein the skirt extends about the
first channel to provide an enclosed space extending beyond the wall sﬁrrounding the
channel. |

30 :
23.  An attachment device according to claim 21 or claim 22, wherein the skirt
member extends substantially the length of the first channel and is recessed from the

. wall of the tubular body to define an open space between the tubular body and the skirt

member.

35




menber extends substantially the length of the first channel and is
recessed fromthe wall of the tubular body to define an open space between
the tubular body and the skirt nenber. 35 17 24. An attachnent device
according to claim22 or 23, when dependent on any one of clainms 12 to 18,
wherein the open space is configured to accomnmpdate the head portion of
the pin when the retainer element is nmountable to the rotary notion
facilitation device. 5 25. An attachnentl7devi ce according to any one of
claims | to 24, wherein the retainer elenment is nountable to the rotary

motion facil phati AR ad@%ineh &YRE aEMm% g)‘raclgﬁ'l dﬁ]&aiﬁ vﬂ@m}%{ en@dnt Bp%P)p Bﬁ)e

I [ t ool sses.throu t.he, tubu tal ner
oSt SRS 48Rl 00, e Sronied ommcos e dnet o
the rotary poticonoff tei pin twldnothedewinze didnei tifiefioumtabrt ehale Faay whiigh can

be manual |y R rdg, 3¢ nenipulated to apply rotational notion to the
el ongat e ng%;l,hgﬁ thggrotary nmotion facilitation device is a notor. 15
27. An at '?gchmant device according to any one of clains | to 26, wherein

the el ongat @5.nenenttadneni aa&ceommﬁngﬁw £nyebNeaLRimOY 18! 2 rw}kalﬁm;eftneg
in an end-to; stem nmo 0

sewer pipe, coﬁﬁﬁ&ﬁ'q a&ﬁéh.ngiﬁ%gbrgwég ake cdh D rmPWg’eFan'ﬂﬁ“Q“ q\‘/?f”(‘}gss ‘UC'BFE'& and
havi ng a pr ORPH&?{“’ Bismnbgn gl ghe P}PStc&laﬂleadﬂolapqssepehmhghamenglbulaobod;t blckabl e to
the distal enthigdreleéhRnel ongate member and being configured to physically
contact a rel ease said bl ockage; 25 a rotary notion facilitation device

configured to receive the proximal end of the el ongate nenber; '
26.  Anattachment device according to any one of claims | to 25, wherein the rotary

10

motion facilitation device is either a raichet tool which can be manually or otherwise
manipulated to apply rotational motion to the elongate member, or the rotary motion
facilitation device is a motor.

27.  An attachment device according to any one of claims 1 to 26, wherein the
elongate member comprises one or more elongate rod elements connected in an end-to-

end arrangement.

20 28. A system for removing blockages in a sewer pipe, comprising:

an clongate member insertable into said pipe and having a proximal end and a
distal end;

a pipe cleaning tool at_té_c‘hable to the distal end of the elongate member and
being configured to physically contact and release said blockage;

25 a rotary motion facilitation device configured to receive the proximal end of the
elongate member;

a connecting element configured to connect said elongate member to said rotary
motion facilitation device such that rotary motion can be transferred from the rotary
motion facilitation device to szid pipe cleaning tool; and

30 a retainer element mountable to said rotary motion facilitation device to enclose
at least a portion of said connecting element,

29.  The system of claim 28, wherein the rotary motion facilitation device is either a
ratchet tool which can be manually or otherwise manipulated to apply rotational motion
35 1o the elongate member, or the rotary motion facilitation device is a. motor.




a connecting el enment configured to connect said el ongate nenber to said
rotary notion facilitation device such that rotary notion can be
transferred fromthe rotary notion facilitation device to said pipe
cleaning tool; and 30 a retainer elenent nountable to said rotary notion
facilitation device to enclose at |least a portion of said connecting

el enment. 29. The systemof claim 28, wherein the rotary notion facilitation
device is either a ratchet tool which ¢&n be manual |y or ot herw se

mani pul ated to apply rotational notion 35 to the elongate nenber, or the
rotary noti ofD.f adibkisysteinoarcordinigcte any enenoft caimsl® 0829, Wwheresy Stelorggateor di ng
to any one Ohefibal BinReLbnd S mNCERhE My SleARAR! GnnlRAPR 2L GRPIL. 4GS 0N
or nore elongate rod ‘el ements connect in an end-to-end arrangenent. 5
31. The syst&M"§¢BBiding to any one of clainms 28 to 30, wherein the pipe
cleaning tool is either a corkscrew cutter device or a brush or the |ike.

connecting 21 cmant S arc B 1o ot o7 SPlIREAT i e Bh Bt dffingne of

clains | to tegliseither acorkscrew cutter device or a brush or the like.

32.  The system according to any one of claims 28 to 31 wherein the connecting
element and/or the retainer element are defined in any one of claims 1 to 27,




