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Met hod and Apparatus for Lining a Conduit Technica
Field of the Invention The present invention rel ates
WO 2000163997y pi pes, including the provision of aP@BEGBWI/000481
and apparatus to facilitate the |ining of damaged
utilities pipes using a quick drying lining materia
such as pol yurethane. Description of the Related Art
Pi pes such as those used to carry water supplies are
general ly buried underground and thus, difficult to
access for repair and nmai ntenance work. There are
several reasMghodyndAppaRiR o Difink afCondaft
necessi tated. Through age and deterroration utilities
pi pes may becone perneabl e or cl eaning processes my

auys to the inner pipe surface. For exanpl e,
&W@ﬁﬁéga“?gferﬁo“é@“t&mr esult of corrosion inside steel
Thé ReeseRStnviRiof reARk 16 1AM SR8 lisdludthg Y SloSisRin of a method and
corrosion_products, such as rust and the |ike, which

APRREALRY tm&cw@t? the Heing of damgsd wpisies miparoisingse aviek dres tining
ma?errﬁﬁﬁlcﬂ E%Qet4a9§'s Tubercl es can severely reduce the

I nt er nal pi pes, |leading to reduced flow and a
necessary increase in punping pressure to maintain a

ﬁa \ ugh the pipe. The various nethods
@Ith% ‘*1‘5 & ubercl es, such as using rotating

P1;fe§ 8eth Ad Bioks usMdtibidarr hﬂatd&l fepldss A@gsherflbr Bedednunderground and
techni ques, can resu i n damage to_the inner

thus, fiffigdt to|3ecesp darrepayr @@tl@ﬁl@tepwemré Blergy aﬁai‘}%'a’g’feﬁ%%ls why
mobfeliol §BAAR s LRTS0 Myl Sy Pkl MR Rs moy
beqummvpedmeable ot dez;nir@pragesses moayrvaesk damage stk linrea pipe sydace. For

e n |de nd..
ex s, B8RO 8% Br B Mo BB CRged AR Sl B s ana
corisist 0£¥gEM 08 chithskat roducts, GRh, 4 st andlthedikepelmoh BailEni over time

0145266. Probl ematically, such known technj ques for
to form; lﬁalpﬁ) p%cggloHWé)vp; Wp@laﬂtr(paéﬁg rrwtpég Sa Tubercles can severely reduce

the internal bore of pipes, leading to reduced flow and a necessary increase in pumping
pressure to maintain a supply of water though the pipe. The various methods known for
removing tubercles, such as using rotating steel flails within the pipe or harsh abrasion

techniques, can result in damage to the inner pipe surface.

In order to extend the life of damaged pipes it is frequently necessary to line the inner
surface of a pipe with an impermeable material. It is known to provide a rotary sprayer
mounted on a small carriage or sledge which can be moved along inside a pipe and sprays
a coating compound onto the inner pipe surface; for example US Patent 6,632,475 and
European Patent 0145266.

Problematically, such known techniques for lining pipes have limitations where a

carriage is unable to pass through pipes of lesser dimensions. In particular, domestic

- water supply pipes are frequently relatively narrow between the water main and the

supply point within individual properties.
P404GB00
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carriage is unable to pass through pipes of |esser

di nensions. In particular, donestic water supply pipes
wae@ofioguent |y rel atively narrow bet ween the RL/€B2009/000481

mai n and the supply point w thin individua

properties. P404@GB0OAt is also known in the art to

provide a rotary spray head2which is dragged through a

pi pe which requires lining. The rotary spray head is

attached to a high pressure hydraulic unbilica

conpri sing several supply tubes. These tubes supply

. t iyl .
It i ET R APRE B T brPicer oy SETRUNONORR el ubfieh o pipe
whighi requitdselispg. alhehmdaty sagiau tread s (attacthed Heiaghigh piessere hydraulic

umé#llg?};%é{)&?ﬁ?{%g%'ﬁre%F%;ﬁy t%bes B:P g'dsnt}gﬁyn g(!)imgcl:n%gt parts of a
hmhglCBﬁlpUﬁhﬁD Iheatt® ofl uo &eéphosd cdﬂi}ﬁameﬁl"s dtufid| andiah | ar @ipplyhte drive
pe _are uneven or stepped. The above probl ens are not
ﬂmﬁE%Wﬁ@%@ed to the introduction of just spray heads or
l'ining material delivery systems into pipes,
particularly small bore pipes, but such problens al so
Aggint srell technidues havterlimlitationsm efmevhthe mingnum inems! pipe diameter

Rl B P RS 5E . ES LPA FRRE L R s o

the@@vdrggn@ehgehﬁp@de for allow ng the sinple and
reliable |ocation of an instrument within a pipe. It

is also particularly applicable to use with small bore

ThPLHRR u%‘gbl%ﬁlsaa&@ nbiRYLRRIE tﬁ@fnt@‘aﬁ&mq%t%ray heads or lining
i nst rument’s require passing throug pi pes in

matstigedelivoryystems nntg o, tpagicylagly ¢imeH baed plp@s ?utrﬁuﬁlepmhlegls also

extenc{ % f&lh %‘ntpo tlﬁc’nu Cth otﬁ‘g {?éfltu]rrléga tlﬁ% aﬁ1£és% the rPgl nédss u{;ﬁmg%ltormg

ere use e an |ns

anﬂﬂﬁp&&ﬁﬂﬂ@ﬂﬂ;ﬁm&.Ilnlng pi pes, t-he present invention
seeks to provide a technique for efficiently and
evenly lining pipes, in particular those of |esser or

Sumégyng i nt ernal

The present invention seeks to provide a technique for allowing the simple and reliable
location of an instrument within a pipe. It is also particularly applicable to use with small
bore pipes which are unsuitable for accommodating instruments which require passing
through the pipes in order to monitor conditions and/or delivery materials into the pipe
such as but not restricted to lining materials. Where used to locate an instrument such as
a spray head for lining pipes, the present invention seeks to provide a technique for
efficiently and evenly lining pipes, in particular those of lesser or varying internal

diameter and to avoid problems caused by spraying devices becoming wedged in pipes.

Accordingly, a first aspect of the present invention provides an apparatus for locating an
instrument within a pipe, the apparatus comprising a body portion defining a cavity
therein, a pipe engagement region for slideable engagement with a pipe, and an
instrument retention portion for receiving at least a portion of an instrument therein and

retaining the instrument in position relative to the bady.
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di anmeter and to avoid probl ens caused by spraying
devi ces becom ng wedged in pipes. Accordingly, a first
w@speae39ef the present invention provides an apEEHGERWS/000481
for locating an instrunent within a pipe, the
apparatus conprising a body portion defining a cavity
therein, a pipe engagement gegion for slideable
engagenment with a pipe, and an instrunment retention
portion for receiving at |east a portion of an
instrunment therein and retaining t he instrunent in
psitign relative to the In this way, th
In this¥3Va FReriRStHERETH Bay BF F%\’BPL)’ lP‘Eﬁ’é“a]t‘@’éhlwﬂierﬁ%lyt he body. In
one enbodi nent, the apparatus further conprises an
i nstrument received within the instrument retention
In peg embediment, dhet eppaiaty Brthereepmprisas parimstnumeot telgeived within the
' cavity,
insfibtketeRon AP xnalc B3P lealifly y BAtE | ntd B ati fie_cay
reIatlve to the cavity. Thus, any slldlng novenent of

ody r.el ve to t resul.t in relativ
DL R o RS eRUBe I Sabiett 1 Mot IiG e feiably
lochteg Eél&t[’@% thescak Ry aTMBHaryklidmg thowR@mehebrhé ¥Edy re1akiR€1to the pipe
body. The instrunent according to any aspect of the

wilh pesilé it relative rqu@ﬁleptr@F‘@?@&HP%/ insenpenisad the ipe a@thﬁeaiﬂr.ument is
retd’Pé’éﬁ\ég%smbhréMtJetgﬁle%ﬁggc' ated that the instrunment

nprise any instrufent which requires |ocation
mnthln a pipe, such as but not restricted to, a sensor
| udi n ate erature sens [ sensor Lsture.
T ety s Ry SEanbrybordl in Bk oG CofSrises o
spray The&®NHdW el ivEfl, b hpprecisiadmhd: Nfle df¥uGRNt ayt Bfnprise any
['1ke), an |nJect|ng device (to inject an additive or

insri@ent] wach mayiteh CAipeYIthia acpiper@ich gt Rubsotfestigied to, a sensor
(1n8ﬁ31h% C?e%ef‘atﬁjx%véeﬁ 1 Ohir s@ﬁsok ' {ﬁglshf?e \Sb A Tolt q&\% :i‘igth)(,j% Qmpling

or any Ot ‘er suit e | nstrunent
dem@q(unmheiang ai metmpﬁm@vw@nﬂmwhmpﬁ@ pévipes, olihe hike)y an anecting

aeo T BAE S R PR SEL, bSpRPR g, opi
carﬂer@ devied vemB 1keftod Vitly thoisidpuirane pipeydredng odhdr. soitatidatnstrument
of the cavity . is external to the pipe cavity and a
Whgééweéaerhabléd?ae%mt%waepa | or part of the cavity
is

When in use with a pipe defining a pipe cavity, the pipe engagement region may be
slideable relative to the pipe between a first configuration where all or part of the cavity
is external to the pipe cavity and a second configuration where all or part of the cavity is

located within the pipe cavity.

Preferably, when in the first configuration, the whole of the cavity is located outside of
the pipe cavity and/or preferably, when in the second configuration the whole of the

cavity is located within the pipe cavity.
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| ocated within the pipe cavity. Preferably, when in
the first configuration, the whole of the cavity is

wo cwatiexd9put si de of the pipe cavity and/ or preP&r/aBRop9/000481
when in the second configuration the whole of the
cavity is located within the pipe cavity. The slideable
novenment of the body relative to the pipe allows the
instrument retained within the instrunent retenti on
portion to be inserted and renoved fromthe

The &Wﬁblwoa@%w &f thepadygglative & thetnivmaliays e lbﬁtrrsl@eah@éamed
it R RRMufHeHBreleftid Brfo 8 & d
Wlsecon aspect © e? ' ‘E%&%r eg)enetglnﬁé\%(n}tm:j gerﬁﬁ%r%oﬁoﬁﬁge?ﬂ)e cavity as
desipdawithors dﬁS@xptiou ¢@thierpipeamce tietapparetus isnntphdce relagpiege the pipe.
t he apparatus conprising a housing having pipe
engagenment portions for engagement with a pipe, the
A heesidngspdef bNithe plesbitu sivetichaytdwdesamd apbashys pof tlb&ifing an
in slideabl e engagenent with the housing,. the body
inshrgment Wither ¢ Rinsg th& WROTAUS ORPIISING a AeNsingalaving Bie engagement
HIGH Lo drRP DA piBO the ABushf adiRAR) ¥ bR cdvigSindPa bod
Popor tion éﬁﬁﬁnstru nt th ef%@% and retalﬁg%% 2 . oy
poitipsit inustisieablé mnmmﬁntothh ghathpysing, she hedp @dgnonw@mgt hgavity
thvj;o]llﬁg %I{E?“IV%?%[]%? tﬁ}gﬂ?nt ré}g%t%(}nbgorr] 1%1? %aq?terl%i(}é?vu%é) at lggst % r@?ﬁdn of an
insegrgeteitid ndirbRindigiBe idstremertdb pysitibheldiies $é Mg body.
seal ably engaged with the pipe. The engagenent neans
may conprise any known engagenment means suitable for
THES AR hHEki Cé”ﬁ 16&%&?1' 1H o§1ﬁoﬁ R&atReR6 the B ?E E{{jbvﬂﬂzhtih'é ind@ément is to
restricte ed engagenent, frictional
be dogiegeineuse,, anld@hgmd m@ag@wpm Prefarailjicthe hiwsingTinsealably engaged
ratus may further conprise an instrument received
Wlﬁp@%ﬂ’?et he instrunent retention portion and extendi ng
at least in part into the cavity. As nentioned above,
the instrunment preferably conpyises spra

head. .
ThewREPEPTON TRTS| MG AT EE| 9 oER VL LA BN splable for

g\ﬁ{n‘%‘; ﬁﬁgfdg§%g%‘¥hé PpEr e g Wat 66t FeSiidict 8, hRGAEd fkagement,

frictional engagement, bolted engagement, or the like.

The apparatus may further comprise an instrument received within the instrument

retention portion and extending at least in part into the cavity.

As mentioned above, the instrument preferably comprises a spray head. However, it will
be appreciated that the instrument may comprise any instrument which requires location

within a pipe.

In one embodiment, the body portion is slideable relative to the cavity between a first
configuration where all or part of the cavity is outside of the housing cavity and a second

configuration where all or part of the cavity is located within the housing cavity.



10

15

20

25

30

In one enbodi nent, the body portion is slideable
relative to the cavity between a first configuration
wWoRrWPa0¥PT or part of the cavity is outside of PEFEB2009/000481
housi ng cavity and a second configuration where all or
part of the cavity is |located wthin the housing
cavity. Preferably, when in the first configuration the
whol e of the cavity is | ocated outside of the housing
cavity and/or preferably, when in the second
Preferablygwhen inothe fitsdheonfipotationthet ieole abiht yavisy ik tuzate@ dutside of the

W.thin.t cavity. Preferabl t he ng
ol b4ty S BT PRIFLG NieE: PRSI SOER TP BRI e
caHR U8 GARAwitHin R QodRRERitYS Wi th the pipe. This allows

the location of the instrunent relative to the pipe to

be reliably controlled. Therefore, if the instrunent

Preiffﬁreagﬁf? Ejgrh%QSihg R Qse&}n 1%11(%11% V‘Iflﬁlct?lg Q)e\@a‘;lgl fggg\;}ﬁlg@ngggement of

I nst ret I'on IFon C
thqcm@ata'mswadl the pgs. tTdnsI ablowrs ehealncatmstof theeinstruneemeielaive to the pipe

h t Thus,
to bGP ERRNGL acfisbeart b Bsftierti ar i & Ph geitgiy docated
with@n ﬁHel ;ﬂ;ﬁb e thainbiryment iétedtitR) JoRtisH €8 Hedbkitdned fFas to locate an

instrument will be |ocated centrally relative to the

ingfupentieeeived Bereimeenialis WHBIndAY Fawtyi sThesrivhegubriBody is slideably
mdvel &biake O tﬁehﬁod%h&eso és w gﬁ%&f AR twfh (hd) foRifo Eflity, the

I nvention provides-a met ng an instr
inspjutienwal pe gb@atedlmmpalbermm o e pippicpeityc ay itteyhousing cavity is

in the steps of providing an apparat us
COﬁ?c%lougre‘fé%qg g’cbnd aspect of the present invention,

bri ngi ng the apparatus into engagenent with a pipe,

i ding ap_instrunment, bringing the instrunent into
A 5}@% asReft OlvtherPressat nyeRtiqinRyidese éﬁ?th% ohiicatingan gpsiument

w1§1hﬂ qi ﬁgt the h éjﬂeﬁﬁ’iﬁg'ao 1;%?&@% Vene! Rrefid8 QUpRshY l&x@ steps of

bring eas a por instrument i'nto
pravadisg ag appavatesaccpndaigde alskgondtabpechoilbe pEsad i veytions bnngmg the

contiguous with th ipe cavity foll ow n n
sogat, SHS iomtn i PR SRk arns AR AT Mstrument
mtm@@gbnca‘nt twith feemetfimdndVieRhii® paftdnpand isGdingrthy body portion
licable to agplylng lining material such as, but
feli%‘te tpithe houging &0 bring &t keags mrH@n phiibe insimentipteghe housmg cavity.

mat eri al s such as

Preferably, the housing cavity is contiguous with the pipe cavity following engagement of

the apparatus with the pipe.

The apparatus and method of the present invention are particularly applicable to applying
lining material such as, but not limited to, quick-setting two part lining materials such as
polyurethane (PU) and the like, to small bore pipes. With small bore pipes, it is not
possible and/or effective to drag a spray head along the pipe to apply the lining material
to the interior walls of the pipe. Furthermore, it is not possible to simply attach a delivery
tube the pipe in the conventional way to delivery lining material into an air flow to coat
the interior surfaces of the pipe as halting the delivery of lining material, once the lining

operation is complete, in order to remove the delivery tube from the pipe results in
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pol yuret hane (PU) and the like, to small bore pipes.
Wth smal|l bore pipes, it is not possible and/or
W@RG0eae3ve to drag a spray head al ong the pi pePE€BHGBREIPLAP00431
the lining material to the interior walls of the pipe.
Furthernore, it is not possible to sinply attach a -
delivery tube the pipe in tlge conventional way to
delivery lining material into an air flow to coat the
interior surfaces of the pipe as halting the delivery
blcwkagej crfith@d@ﬁalbsrﬁuhé dueotogle quiiek-béttinguptapef diei loring material. Thus,
n order to.re he de

U g O M L i

plﬁe@atﬂﬂﬁtocutlhokﬂ&ﬁﬁg mﬁl@nﬁllahﬂdrtﬁe @i fldvh errbughi tAG pitre the Slﬁiple removal
Thus, the apparatus of 2 resent |nvent|on a
of {heeSpEay, hgd woay the Pirecavifx (Wit 41 rdF]é%Pfinchéﬂft%atﬁ\"ﬂéhm“gh the
I
S
D i o SRRl A 0 Dbl A Ml devery
of hmmmaﬁ@lqb isltedisuchyhat nbockage ofthd $prayeiead ésprengentedni ng
materi al through the spray head) foll owed by delivery
of cleaning fluid through the spray head as ful
In déditivg riy isqfossibleito gakﬁalt wmpid ofl the hialdgadatstial lbotthbdfore insertion of
bl ock of the s hea ented. ]n a d|t
(he BT DS U PBE AR S mATL OF Tirris hoorath Fayiy t
endfd ﬁlapﬁlfe%ﬁeétriﬁﬁrdf iiAtheGhaté e HAPHEN ﬂ?&ﬁ@ed Ot iaﬁ ﬂwerhls is
cavity and renoval of the spray head fromthe cavity
cleady soispossiblervgingtarponventiona delivery ofbelfixail iryplacet te theapiphas
been provided into the air flow This is clearly not
possi bl e using a conventional delivery tube fixed in
Aqablaﬂg tb@ fulikerpiRet ofALE piesind thvention theietinpiovRisp @eietinfd of lining
i nvention thgpg IS prOV| ed a nmet hod

present of
anmﬂﬁrrﬁb Pht SPRENL kA medipd Lomprising:t B Siegs REcHaHas o diffused

11nﬁfgriﬁ£tb§élrlﬂ atﬂlﬁd ﬁb@p&m@lﬁasﬁﬁg vme fhld qmda {hﬁ&fgﬁ@ dolnamn gvherem the
material in a fluid flow, and passing the fluid flow -

diffysed hgmganaé@mﬂ i cieposmé pEigressivelyhintq (s dnfernplfopguit wall.
material is deposited progressively onto the internal
conduit wall. Advantageously, the present invention

Ad&ambgmslpj ﬂleqaresfentvmwém]lma enalbles p@bs df aamaiue listetnal diemeters to be

evenl wth a . benefjt
evends BpdiL B Tpjie mixaln RPAEAohe T Bt e o TRl oA O bécause
pige§SiERing At pegsréalmsét@[r&hﬁﬁet&aearbq;eeéifﬂcfanﬁptlhﬁedl IThe diechififue is
technique is particularly, but not exclusively,

pagicledyi npbpquusmebg efeqitve fAmlining pines haviag Aminternaldismeter of
betheen 15mm and 50mm.

The lining material is injected through a nozzle under pressure into the fluid flow.
Advantageously, this causes droplets of the lining material to be substantially evenly
diffused in the fluid flow. The term diffused denotes a spray or mist in the context of this

description.

The method may further comprise the steps of producing the lining material by mixing at
least two components under pressure. For example, the at least two components may

comprise polyurethane and a hardener compound.
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bet ween 15mm and 50mm The |lining material is injected

through a nozzle under pressure into the fluid flow
weawane¥geousl y, this causes droplets of the |P@I/6§2009/000481

material to be substantially evenly diffused in the

fluid flow The termdiffused denotes a spray or m st

in the context of this desckiption. The nethod nay

further conprise the steps of producing the Iining

material by m xing at |east two conponents under

pressure For exanpl e, the at | east two conponents may

n6 GO 98] THAAE R PO St EPB AL OB [gog Aaterial by

pagﬁ%qeheeﬂuid tﬁfd%gh PRUBEH dbnddy;. Passi ng heated fluid
t hrough the lined conduit. The fluid flow may be a

pressuri sed gas, preferably air. According to a

ntion there is
T R 8 el Ba e DR i € Che
apparatus conprising a fluid flom1supply prOV|d|ng a

ld flo irected._ through th it d
Acping s iirBY et OF I MESA! I Ehiig Heteds paitef ap apppgatus for
linfogUd doddu@WihePhpafih@bdéotuprishiey @Fﬂ%ﬁf ﬂwastFJIyt f&l@{ndmg a fluid flow
duyﬁggrlses a pressure re?ulator or regul ating

Hupughgthe wnn@ht tehd a| didpsiep meeesy dléﬁusnng 3 ln}leg: tr@tfﬂiahtnéo the
ﬂ“@‘m luid flow and/or a fluid fl ow pressure regul ator
of regulating the pressure of the fluid flow supply
such that the diffused lining material is deposited

essi veI ont he internal conduit | .. The .
AT dhotgPats. B PR abiy A ot adgplaing the
presstﬁelav wmﬁdhethe Pimefpemaltiyl is tiliectbd MtBghdTiid SovrpRd/oLd flvdd flow
a recently cl eaned pipe surface to ensure effective
Pregeie JpgHatoy fororrgulaking dheniressure é the Aidiflow spRhs Sych it the

ditfl§ ﬁhﬂng Mot %’Heg o SH gﬁigﬁ%m@% | GRsthe %ﬁ@méﬂec%ﬁ&ht wall.

contal nfng conpon n|ng mat er 1 al
dispensing tube connected to the exit point of each

Tha Iecfgﬁ&lg lmeaéa{ hegld)s enaﬁlgn blt uaP %oglgs%}cn%a%r Isﬁ%p? p1pe Preferably, the

lining mix is applied to a recently cleaned pipe surface to ensure effective adhesion.

In one embodiment, the diffusion means is an injection system comprising at least one
vessel containing components of the lining material, a dispensing tube connected to the
exit point of each vessel, each dispensing tube having a internal diameter dependent upon
a predetermined ratio of the component to be dispensed from each vessel, and a mixer
tube for mixing the components forced through the dispensing tubes and a nozzle for

injecting the mixed lining material in a pressurised diffused form.

In one embodiment, the apparatus further comprises a substantially transparent
monitoring tube for attaching to the terminal end of the conduit so that the end of the

lining process may be observed.
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a predetermned ratio of the conponent to be dispensed
fromeach vessel, and a m xer tube for m xing the
w@ooopoessst s forced through the di spensing t ubeRCEHOB2@9/000481
nozzle for injecting the mxed lining material in a
pressurised diffused form In one enbodi nent, the
apparatus further conprises8a substantially
transparent nonitoring tube for attaching to the
term nal_end of, the conduit so that the end of the
AdvaiHagrguilyo s dNiREiPnp 8YSHIR efg 1 dDAPYRERIEgE 0Ris 19y contrational dry
co ! ’
e R o R e P oep b Ty MR PR Rnsarion
forau%m thgetstls 4wbiclimmy dieynatively dedabwo s poasstra gofsro theeskilled
essels (which may alternatively be known as pressure
S to the skilled person). An exhaust filter may be
connected at the termnal end of the pipe to be |ined

r ef.er abl to the end of the nitorjng. tub
élé%u%lﬁi/ be ganeclsd plotheatermigh grd, o gahp Ringoiopge lined or,

prelﬂérhﬂ)l'yst%%é &fd JTid Abnitdmgltht Ng M x and is conveniently

al ready connected to the Iined pipe. Brief description

of the Draw ngs Enbodi nents of the present i nvention
Ad%l#tge%ﬁw bt?ogzt\rf]'grr %1{: Cugfrpralgénﬁ)r} bg %sedn@r ahru%qtﬁ% Hnmg mix and is
corviegiengdy 3lréady @omrbedad the lﬁibdigrpam of an injection system

in accordance with a first enbodi nent of the present

invention; Figure 2 illustrates a cross-section
Brkhﬁwﬁ)tfoh%fgﬁ{ﬁfﬁlngg r pipe also including the

nozzl e; ure Is a schematic diagram of the
Embepiisesnisoef Tgy @teémtdﬁvqmen pridsemt bé Aeseribgdo by ivrayaef example, with

o PR AP B TRERE ot ot of & apray

head assenbly in accordance with the present
nven
Flgu

embodiment of the present invention;

18 a schemat1c diagram of an injection system in accordance with a first

Figure 2 illustrates a cross-section through the carrier air pipe also including the nozzle;

Figure 3 is a schematic diagram of the injection system of the present invention in an

exemplary operational arrangement;

Figure 4 is a schematic diagram of a further embodiment of a spray head assembly in

accordance with the present invention;

Figure 5 is a front-elevation of a further embodiment of an instrument locating apparatus

the present invention;

Figure 6 is a side elevation of the embodiment of figures 5; and
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Figure 5 is a front-elevation of a further enbodi nent

of an instrunment |ocating apparatus the present
WO pweneiden; Figure 6 is a side elevation of thBCT/GB2009/000481

enbodi nent of figures 5; andFigure 7 is a plan view of

t he enbodi nent of figure 5. Detail ed Description of

Enmbodi ments Figure 1 shows & schematic diagram of an

enbodi ment of an injection system 10 havi ng two

pressure pots 12, 14. Each pressure pot 12, 14 has a
Figize féct phe viewt eftthd EmbdBmant afifigus e and a respective

outlet 20, 22 at a substantially opposite side. A dry

gas supply tube 24, having an integrated pressure

regul ator 26, is in fluid connected at each of

respective inlets 16, 18 of pressure pots 12, 14 and a
Degpiladciescrigtion gEEmbodisments connected at the respective

| , .

R Ay el R BEr PAbGiken: i 1100 SRERSI Mg
twp peesswrqppisdd, tHatiach pessuwed matild) 14 hﬁstaeesjrﬁstp&nsledlﬁ A8t one side

t he ressur on-return, v e 32, 34 |
ool eGP TP 2 a2 o bbsatlily Do hte) AT sfceumly e 24
hamlgom mmgmn&dﬂptés@peefb%umgartw}% i Buid3€bnasdted agach dfi péGective

be 36. greater detail, Figure 2 illustrates that

inlefflty elrgrﬁfri}afFSSBWdP%?r 12k 8 ardispepuing it 28 80 4t kernepisd ! the
re Q&Qeeoﬁl%tshﬁy | 7o tfeks"ﬁi BoRdioMal f%%_ex%ﬁf%t {u"é@s %ghg() are of
e air-tight

ozzl e 38 passes t rou a preéfera ol e
differingiametet dependentepani thc reagutreds tatiol of npitgyil 40be dispensed from the

NI SR L R —

didpbssing 856 QB30 pidst tatboth da@eamd% tiftek RBYBéht@ingi a/inSied mberB6 In
the as sup?qz t ube, Sasses t rourffl inlets 16, 18

A ras BB 3 Wb ng emia! Sipot ey mites Sk diipipcped to

a ﬁ&%iféd B ingl quafttbﬁeﬁt o&’aﬂe@r%éts%cw e ﬁ@ﬁleaBé‘Spa's’ses through a
har dener conmpound and the second pressure pot

prefeiablgi aprstight holgrie thearedl, of Prvartfer ersup@ly pipetde dry gas
entering the pressure pots forces the hardener and
pol yurethane to exit the pressure pots into the
In bpapBed, ia\dey dcbzﬁpxemﬂ aes iwpblg&%eds&ﬁe arydgak Rigplyg tubk 124 and so dry
non-return | ves 32, 34. The T ?
gas passes t rough the pressure regulator 26 and, following a division in the gas supply
tube, passes through inlets 16, 18 of each respective pressure pot 12, 14. In this
exemplary embodiment, the first pressure pot 12 contains a hardener compound and the
second pressure pot 14 contains polyurethane. The pressure of the dry gas entering the
pressure pots forces the hardenmer and polyurethane to exit the pressure pots into the
respective dispensing tubes 28, 30 and through the non-return valves 32, 34. The mixer
tube 36 functions to evenly combine the hardener and polyurethane. Still under pressure,
as controlled by the pressure regulator, this mix then passes through the nozzle 38. The

flattened oval-shape of the nozzle exit provides a fan-shaped spray of lining mix.

A high velocity airflow 44 is established along the carrier air supply pipe 40 and
consequently the mix spraying out through the nozzle 38 is carried by the airflow through

the carrier air supply pipe 40. The exit of this carrier air supply pipe is connected to a
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tube 36 functions to evenly conbine the hardener and
pol yuret hane. Still under pressure, as controlled by
WO popp¥8sure regul ator, this m x then passes PGF6BIW9/000481
the nozzle 38. The flattened oval -shape of the nozzle
exit provides a fan-shaped spray of lining mx. A high
velocity airflow 44 is estalbi shed along the carrier
air supply pipe 40 and consequently the m x spraying
out through the nozzle 38 is carried by the airflow
PiphPhisgieqiss diatng husmithe pUpptthaps péx doriedhp thexiitflowf enters the

pi 3, S A ety w40 Sl o s BBF e Fies T Fethane mis

Carraadrb}edlebgarﬂdve fmwsfthmugb e pipetieil ff RacRBdhd feading edge of the

t t th | 1. Furt
col SR Pt AF 108 R e 1) enBoipr RoMiorp s el Gagren the

cohfe@ Al AMcHAbd blﬁet tHeeﬁH'fb%s aédéﬁ:reit@@fy A% ﬁﬁllgﬁ ﬂ(gw aﬂ@ deposits the

coated internal wal hi's poi nt
polyieetbansemimonta tiks nl@b vcallafszsehmt@pmas 1s Iaédmcmileohsastdd by the

p f accel rates to turb ent
S S8R Sanch IS LA PR Dok e e, e
polyairéthanBhimnix ddheiesgo phetmosted Digedetith igteaddr leffi@se Ith?atnetd thy coated
.1 he ﬂiffer .adhesi on characteristics of the coated

PR & atin@i Bt ey TR GSSHenanh8YSPuriAg fé RAlyurethane mix is

depeHirel 08 teinhiQuHR&LF RIS RAgiy th greater efficacy
than to the coated pipe wall "area. In this way, a

progressive and even coating of polyurethane mx is

In %ﬁpﬁﬁk&aﬁge Avbieh ﬁ'a,gg glﬁérél%{r\te?cﬁc%yoglrf{?gpc@o ?At&ﬁgh;q inl fle pipe

ternative
wmanrdqgu%hmbg asdte roazlt loen pé pﬂawged ad feredqhn lisiag Immldﬁlgctly into
zzI|l e can, be ard ang ed tqQ feed the lining mx

thed?apéecﬁlpfi/ %qﬁrsmpﬂgs the pes rfPrpae ArgER; AT URRIAIRE- t he need f or

a carrier air supply pipe. In a preferred enbodi nent,
the dry gas supply pressure is 7 Bar and the carrier
In giprefeugshebostimantihe drys g% BaPlY pressercas T Par athp cergisuaie supply

pr&gutrehig 7, ﬁhlte%%l%ﬁgzyﬁlte el%P %ﬁ rgigﬂlegllngegggl%/ %s@e?n Rl ?es ter%i by the

regul ator ar- an reater
prﬁtshlﬁe aagulater t@ibe tetpgeny3 Baeasd rSeBarAgr.d:atﬁr tlas thel p:fafr}erlﬁr supply

ST RN FERT AL
di ffering i nner diameter dependent upon

As described above, the dispensing tubes are of differing inner diameter dependent upon

the required ratio of material to be dispensed from the pressure pots. In an exemplary

embodiment, a 4:1 ratio of polyurethane to hardener would be realized by a first

dispensing tube of inner diameter 8mm and a second dispensing tube of 2mm.

The skilled person would be aware that the lining mix may be of a different type to the
polyurethane and hardener of the described embodiment. Other suitable materials may be
used, either alone or in combination. Thus, alternative embodiments may include one or
several pressure pots. Furthermore, the temperature of the carrier airflow may be
controlled to provide the required temperature for the specific usage of the lining

arrangement. Specifically, the temperature of the carrier airflow can be altered dependent



10

15

20

25

30

the required ratio of material to be dispensed from

the pressure pots. In an exenplary enbodinent, a 4:1
WO 2000803997 pol yur et hane to hardener woul d be reBCT/&820084p00481

a first dispensing tube of inner dianeter 8mm and a

second di spensing tube of 2mm The skill ed person

woul d be aware that the liniipg m x nay be of a

different type to the pol yurethane and hardener of the

descri bed enbodi ment. Qther suitable materials nmay be
upgadhe typp 1of diping| roixe therlength ob thsi pipe toole lifddyithe ambient temperature,
et@l ternative enbodi ments nmay include one or several

pressure pots. Furthernore, the tenperature of the

carrier airflow may be controlled to provide the

requi red tenperature for .the ecific usage of the
THeVRIGEGY & RN R b Caspigicnis SRRty § Prefeesbliehipipen 2 anchO metres
pek beog@rrier airflow can be altered dependentupon the

type of lining mx, the length of the pipe to be

lined, the anbient tenperature, etc. The velocity of

[ [ rj [ 1 by referably .

I Bty fe RO el BleuSH R BBl 5 R Bl thgqueh e
digplensing rtubest (Hunthemiores itf wilt theoappareravoi thebkkilled aeksoaf that the
COma\teri al throg%h he, dj.spensi ng .t ubes. Furthernore, it

WPCPHe L pihsr RiFEeTE oMieREOTs RY PRI 16 o cesiaflyt Bred O have the
orQfIHEN Ghistrated if FRuRY €SA&Nthe ighd Brebdudd wOURI A0 FRcPE pressure pot

necessarily need to have the orientation illustrated
copientsithygugh %,e dispensing tybes avd auisertebavauitier gristatiansce t he

pressure pot contents through the dispensing tubes and

m xer tube in other orientations. In a preferred
In eryefdired embodimehieofithe presént iinmeativn, ahe mitee tubieXen statibenik& tube

.stat.ic mxer.t and. in particular, a Kenics(tm

angtl%{)?réaﬁ?rk%?%%Pﬁﬁllé&%ﬁcgtﬂlrxgr t'B*B‘ashows a schematic di agram

of the injection system 10 of the present invention

.operating to line a buried domestic water supply pipe
Fl&@ﬁ BetqEea sshematicrdipginm of dhexingection sy dR 0f Gheapregent invention
oPURATRE 0 ndd PRRG domesfle el SRRV Bl B et ¥ PREPRbi 48 and o
stagicodki Hdita domestac@epertyi. n this opesttiocgrvengemint, twhend ihk istaet of the

pi}% {ol & Ih%'eg 46 is difficult to access, it is most convenient to utilize a flexible
connection tube 52 between the carrier air supply pipe 40 and the start of the pipe to be
lined. At the terminal end of the water supply pipe 46, a clear monitoring pipe 54 is

attached between the stopcock 50 and an exhaust filter 56.

In operation, the lining mix carried by the airflow originating from the injection system
10 is fed via the flexible connection tube 52 to the start of the pipe 46 to be lined. The
lining process proceeds until it is observed that the lining process has reached the clear
monitoring pipe 54. At this time the injection system 10 is switched off to stop the
injection of further lining material in the carrier air supply pipe 40. In a preferred
embodiment, the following step is taken in order to assist in curing the lining mix. The
carrier air supply 58 continues to supply an airflow but at a reduced pressure, for

example, less than 0.5 Bar, and thus hot air is blown through the lined pipe 46 to cure the
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connection tube 52 between the carrier air supply pipe
40 and the start of the pipe to be lined. At the
WO 2000163907 end of the water supply pipe 46, a cPEHGB2009/000481
nonitoring pipe 54 is attached between the stopcock 50
and an exhaust filter 56. In operation, the lining m x
carried by the airflow origildating fromthe injection
system 10 is fed via the fl exi bl e connecti on tube 52
to the start_of the pe 46 to _be lined. The |ining
linipe, muk < Topigallye dhis utﬁ’l“fsl aHHTOKI@a@BS &r wigtesh Finaflye allj qguipgnent is
d R nmoni toring pipe 54. At
lfbﬁlﬁs ti &%@?Réﬁ?ﬁ?ﬁgﬁ Fgﬁngyﬁ?%m 10 is switched off to
stop the injection of further lining material in the

LI i.r I e 4 referred enbodi.nent,
RO B nn RaoRieRRn i riecfe Rt i e B P R Spray head
100Uuimi ngotdla@cel with rtge prosent TGeRAI | Bfesdird pﬁtlsmlzy 153 and 114 (not

nues to rro but at a red
ShEV s S OV VLA PRy et BHi 12 Baqiator b #1dLash groduct
11*’4P rreép%ct@d’e@;)"”hnﬁ Tﬂ%&'ﬂret erﬂehﬁ’segf R P46 ph §H{o@ sh?wn) to mixer

hel |n|ng ically, this takes a Dx 1 et e
t“fPﬁ mef & lﬁpqmalmgyubesl 128¢dao. prﬁsmﬂl ibs Imtazdcthahém &dtﬁermmence of

.h he l i sho
sef%g Ve \?al\(;j n]IS%oq‘e 1yery; thgtgt egﬁ rsg}gil gm Iaﬁétaﬁtévﬁrl o#t t}t&e same time
is ﬁmtﬁ));mhkea@efbet@vd VRIRCISOr Hayniscoptirdtbd tohRlepf @8RNtleaner fluid 112° or
l.nventi on. P{ essure s 112, 113 and 114 (not shown)
acaYaéorplrlév fordalivary éﬁ%agviawnensgwérmh uid 112",
activator 113" and base product 114", respect ively,

under pressure by neans of respectjve punps (not
Thetrwypply afdasd Rieductudd’ toadixer aubgidp étss¢nsglgttubfes3(li§8:0ntr0ﬂed by

vatl\%0134| t S\Ml!le&r §p%héig%ﬁ% %Qﬁtelt%gr ]gfe ne%ht?ué NG920¢ el PYaéor 113' via

sel ective va iver eaner
dispesingmble 428 tovaixer tubd 336 Btcohiﬂﬁleﬁi&ﬁezawemﬁm s not

possi bl e. Selective valve 150 may be operated to

select either cleaner fluid 112" or activator 113" for

THEetd VR hition 6O @Y afbr S NSAsE Q)rédﬂ%? witB - mikB& FRRed ¥ Qtﬁck -setting
base product 114' to m xer tube via dispensing tub

polyzeethanediiner ot Which a¢ty withgys togOeerendsy, t he

delivery of either cleaner fluid 112" or activator

113" via dispensing tube 128 to m xer tube 136 is
Speaynierad 108 ds frpvidad wéthlB@zzle 138 which is located within spray head shuttle

200 which is, in turn, located contiguously with domestic water supply pipe 146 through
which a high velocity air flow 144 is provided.

Spray head shuttle 200 is shown in more detail in figures 5 to 7.

Spray head shuttle 200 comprises a housing 210 defining a housing cavity 220. Spray
head shuttle 200 is provided with pipe engagement regions 230 which, in use, sealably
engage with domestic water supply pipe 146 in a conventional manner such that housing
cavity 220 is contiguous with the cavity within domestic water supply pipe 146 (not

shown).
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The conbi nati on of activator and base product when
m xed provide a quick-setting pol yurethane |ining
WOoraoenpyP7 which sets within 5 to 10 seconds. BgF&$2009/000481
head 100 is provided with a nozzle 138 which is
| ocated wthin spray head shuttle 200 which is, in
turn, located contiguously wisth donestic water supply
pi pe 146 through which a high velocity air flow 144 is
provi ded. Spray head shuttle 200 is shown in nore
Spaext hgad shyttlei 290rie urther providesprithya hedsdpartion 24@ waih is received in

4 . ' A efknin housing. cavi ty 220.
e RS 05 e AR LR B P e Bty g irdeliof Swn by
the agﬁggmfmlrer Bgitomil &S@p\nﬁlﬁaﬂé‘d thatonts anoved ah &y &irdtﬁglallﬁbwn by
Wit onest | ter su I pe 146 in a conventional
HAHRY: s e?n?@ %Qﬁds?ﬁﬁgf’% 20 {RAY20rEneh I 1y ity Resttin (as
shbWa iff @ghifeys)Wyt Jlidab1f MRS BodwloBiorSPIMhP bosité Gird i@k to that
shown) ."Spray head shuttle 2 is further provided wth
shawB d{he#8ioMi: on 240 which is received in part within
housing 210 and is slideable relative to housing 210

in a direction shown by the arrowin figure 5. It wll
Bty pppioe 244t édinehat cavitye23t edeih nntlhis slovided ivdith ahawstrument

.the arr Ln figure 5, the bod ortion_ 240 nmay be
re o ufioh 350 v dnsHpaens S S u i1 of Fgifpd may be
ref@)neByinské. dabl y novi ng body portion 240 in the opposite
direction to that shown in the arrow. Body portion 240
defines a cavity 250 therein and is provided wth an
pastr nt retention portion 260 in which an
TW%%@Fﬁﬁgnt such as spray head 100 of figure 4 may be
retained, in use. Thus, in use: 1. Spray head shuttle
sti¢c water

200 shoul d .be | ocated withjin a break in do

sg‘p Sphead Sﬁ%ge il ﬁhcwma ¢ eed W&ﬁ@fobriegk forflogeegiig dyater supply

engagRem sudht thatl Qomsid 010Vad &f sémpé%agélﬂﬁlt 1¢i6h BY¥mestic water

bringi ng pi pe engagenent portions 230 of housing 210

i nt ¢upply pipe 146 by bringing pipe engagement portions 230 of housing 210 into
sealed engagement with domestic water supply pipe 146 such that cavity 220 of

housing 210 is contiguous with domestic water supply pipe 146;

2. A controlled air flow of selected flow rate is then provided though domestic water

supply pipe 146;

3. Spray head 100 should be positioned within instrument retention portion 260 of

body portion 240 of spray head shuttle 200;

4. Valves 132 and 134 of spray head 100 should be closed and pressure pots 112,
113, 114 filled with cleaner fluid 112°, activator 113* and base product 114’

respectively;

5. Once the pressure pots 112, 113, 114 are filled the pump (not shown) is activated

to pressurise the cleaner fluid 112°, activator 113 and base product 114’
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seal ed engagenent with donestic water supply pipe 146
such that cavity 220 of housing 210 is contiguous wth

wa@lomes039¢7 wat er supply pi pe 146; 2. A control | BCI/&Br009/000481

flow of selected flowrate is then provided though
donmestic water supply pipe 146; 3. Spray head 100

shoul d be positioned w thinlédnstrunent retention

portion 260 of body portion 240 of spray head shuttle

200; 4. Valves. 132 and 134 of spray head 100 shoul d be

cl o§eés83‘§walypré‘§§%?’%"?§o’t3é 134748 Sopscs S PoBui IR'» actvator
cl egnet afd bisd piddct 1 BEtWiMdHeecyeled wili fes6reRicRdYLt 113, 114
114' respectively; 5. Once the pressure pots 112, 113,

114 respectively il péededsunp (not shown) is activated to
pressurise the cleaner fluid 112", activator 113" and
base product 114'respectively. Since valves 132 and

134 pdsSur€ 8P 8uarbis SRR Hearbisy n) afCld )

base psr o_dlfgt ﬁa4' S\%l(ii PI %e Stt!ggty%%élg) \?\n?et%dlwna}pr%ds%?)eeﬁﬂpe that
pot $heragdivatpn 313 1andl bass peoduicy ¢14/ wentain flneleateldheab to the required

tur KPS AR R s ol B iPue Mo “bese

product 114' remain fluid and heat to the required
tenperature for use in lining the donmestic water

Sup@aye piodact1y@; is/divBaseipmodewding b prdssurflipgell I£Eb mi:Mtube
ling at, pressure pot 114 to m xer tube 136

rec i b
opeﬁgﬁd’yv%ﬂc%?@gl@ch’ Bate Baspdueduct 1447 will [thannbe, dﬁégarged from
di sah41989s iof Q) OkAl €L 0b3STRE FRhaAke t 11148

di schar ged basgragr oduct 114' scﬁou?%ebgﬁgeo%&ggg egj i nShguld be
contcellevtad;ing comainge 132 shoul d be opened to allow flow

t hrough di spensing tube 128 and val ve 150 operated to
all ow the selective flow of activator 113" through

PRI SRR AR T OB BRRANRES o v
150 operated to allow the selective flow of activator 113’ through dispensing tube
128 to mixer tube 136. Base product 114’ and activator 113’ will mix at mixer
tube 136 and mixed lining paint will now be discharged from nozzle 138 of spray
head 100. This discharged mixed lining paint should be collected for around 90
seconds to ensure a consistent mix has been achieved, a sample should then be

collected over a 5 to 10 second time period and stored,;

9. Body portion 240 of spray head shuttle 200 should then be slideably moved
relative to housing 210 to bring cavity 250 of body portion 240 into housing
cavity 220 of housing 210 until the cavity 250 and housing cavity 220 are aligned
with one another. Spray head 100 is then accurately located within housing cavity
220 of housing 210. Nozzle 138 of spray head 100 will then be accurately located
within airflow 144 through domestic water supply pipe 146 and the mixed lining
paint will be delivered into the air flow 144 and distributed on the interior walls of

domestic water supply pipe 146 as described previously;
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tube 136 and m xed lining paint wll now be di scharged

fromnozzle 138 of spray head 100. This di scharged
worzooedodopni ng pai nt shoul d be coll ected for arpPCrdBAD9/000481

seconds to ensure a consistent m x has been achieved,

a sanple should then be collected over a 5 to 10

second tinme period and storesl; 9. Body portion 240 of

spray head shuttle 200 should then be slideably noved

relative to housing 210 to bring cavity 250 of body

pbt-(Qusa seffigiephmaterialus bgercrlaased t220aighe rrguthigngth®f domestic

unt i V). 0] d Si avi 220.a .

al i g%}aé%hs\?\lpm %héé légfo?cﬁ%r Pg}ég? 2%5/18 Head *%Beaﬁssw{%lgn”o is moved

ﬁccmdslafﬁ@l 80 11(1'11(sﬁ1§82|dlO\I\lj)}f3 g]hdi?@ o8y ngrhtiba\émtaol 8ﬁé’@ilolﬁfop|¥])ositebto that
ousj n 10. Nozzle 1 of .spr.ay.heg W then be

acc 81’%"?%%&815&88%8 figptom: nthis Wfl?éfmw %1%9% ghiarsirgseyity 220

wat @hd SetRYeYnd¥zRe13846F @nsy hdia 100% 86! dinhpe PAI Bfouph ldomestic

be delivered into the air flow 144 and distributed on

t he WatarsHPRIY piigel 144 oPisglaigest méxeddining Baippshpulsh ihen bagollected
as ' r.eyi ; e sufficient nmateri al
has%ggéé%lbggqggssge((}bggﬁc%fglgtswga?equi red | ength of

donmestic water supply pipe 146, body portion 240 of

spray head shuttle 200 is noved relative to housing

210 Vmjves150dshogldibely bp opdrated to selectivielyestop tre ftpp of adtavatoo 113°

t hat, sh .by the arr in,fi.gure, 5. TAi il Tift

cav iﬂ?rﬂuékmglsé%?snlﬁ‘ t‘ﬂ”é’ui&@“ﬂa@ﬁi cﬁﬂeraﬂﬂl%r mvﬁo gy, fhyough
138 ddpesdigatibb @8do kiRer fubEN136 randl liBdNait 4dppl{i ® d@Bning pump (not
donesti ¢ water_ sup i pe 144. D scharged m xed

I
1 iSRG HAIChed B el TOHb ebine b ibe JP6 g fSefd 8 vifonty base
sa kﬁh&@hﬂﬂaﬂfgeékpﬂﬁﬁﬂl%%' Val ve 150 shoul d then be
e

operated to selectively stop the flow of activator

113" through di spensing tube 128 and al | ow cl eaner

fluid 112" to flow through di spensing tube 28 to m xer

t L ®negalldragdes bbaddivatos Uppl havedeeh eemived fpamplisprating tube 128,

shown) sw.t d on t sh.th 1 xer_ tube 6 and
oy Jkersithé 13F fnddod e s SRt Erd it e e ARent ow of
f 1 uibdselgrdduct 114’ though dispensing tube 130 and pressure pot 144 returned to

recycle mode;

13. Cleaner fluid 112’ should be flushed through mixer tube 136 and nozzle 138 until
they are cleaned which will be visible as the discharged solution from nozzle 138

will become clear;

14. Valve 132 can then be closed to prevent further flow of cleaner fluid to the mixer

tube 136 and the air supply (not shown) to pressure pot 114 switched off.

It will be apparent to the skilled person that the present invention also provides benefit in
minimising the amount of lining mix that is wasted in the lining process. Specifically, the
pressure parameters of the dry gas supply and the carrier air supply may be adjusted to

ensure that the correct density of lining mix droplets in the carrier airflow results in the
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12. Once all traces of activator 113" have been
renmoved from di spensi ng tube 128, m xer tube 136 and
wmom2hes39eB88, val ve 134 may be operated to prevROl/GBR@9/000481
of base product 114" though dispensing tube 130 and
pressure pot 144 returned to recycle node; 13. C eaner
fluid 112" shoul d be flushedgt hrough m xer tube 136
and nozzle 138 until they are cleaned which will be
visi bl e as the discharged solution fromnozzle 138
reqyited thickaese of| lbeing mix. adiigtivg td 3Be pipe Whbn Iethid wegdhere is a
d t_f . ner fluid to e mxer ..
nefEHE Mgl O ingd b R it ol Sueh U5, 20 g
pot 114 switched off. It will be apparent to the

skil|led person that the present .invepti al sg )
ft &ﬁl\hedaé’ﬁ%&@ fhat ?*w. TR ﬁfaﬂs wgytfwefea%‘zﬂ?gy GRY IPsifgent which
reaéﬂi?és tib@dioh Swi@at £@igen shbIe ad ibhi M6t PIREESRB 10, a sensor (including a

pecifically, the pressure paraneters of the dry gas _
tergpRspiuGe SASPIL deSQIEeT imistere sersappt e diky), bsampling device: (@ncluding

; . . r d it ining .m.x. d | ets. .
oSG Rr bR 05 BB PP Py TR T
antaditive es thedfkelintoi thgpipe ) aadmera sugh boa tiber @itioecamatd devideror the

.this. way there_is a negligible amunpt of 1ining mXx X
1 5 Fiechs okt i 0F S0 bW A M RmER AL reduites reliable
lodatibh Qfithid 4 pipe! | be appreciated that the spray head may

be replaced by any instrunment which requires |ocation

within a pipe, such as but not restricted to, a sensor

8 I | . [ .

RS M nd EAREAL LEELE S0 0 o Fr ROk R Bl fom
theasaopes afhé pregerdémieation.f | ui d sanpl i ng device, or the

l'ike), an injecting device (to inject an additive or

the like into the pipe), a canera such as a fiber

optic canmera device or the |like to view the inside of

the pipe, or any other suitable instrunment which

requires reliable location within a pipe. |nprovenents

and nodifications can be made to the foregoing wthout

departing fromthe scope of the present

i nvention.d ains




10

15

20

25

30

1. An apparatus for locating an instrument wthin a
pi pe, the apparatus conprising: a. a body portion

WQeFPNPINY7 a cavity therein; b. a pi pe engageneP€T/G82008/004381

for slideable engagement with a pipe; and c. an
instrument retention portion for receiving at |east a
portion of an instrunent théd7ein and retaining the
instrument in position relative to the body. 2. An
apparatus according to Caim1, further conprising an
i nstrument recei ved wit hi -85 i nstrunent retention
portion and extending at least in part into the
cavity. 3. An apparatus according to CCaiml or Claim
2, wherein the instrunent conprises a spray head. 4.

' . edi.ng.d ai m wherein,.
' CSEARAR BERLE R ke BIERSER 7 BpRatS i EbRine
engageaentbode gbionidsfising deatitygherelnat i ve to t he pipe

between a first confiquratjon, re all or part of the
oavi LyDi & g dleadainh R o Hid s Faghesmeptah Qe e and

confi gelr ahiifruMeel Btedlibn MirtiPREdr r@leivifiEatddt 4 Yorkidn of an
| ocated within the pipe cavity. 5. An apparatus

accor di ndgstigmenigtherewp angpefp@ing theinsiyementris position relative to the
conf i gur@%hf_n the whole of the cavity is | ocated
outside o he pipe cavity. 6. An apparatus accordi ng
to any one of Clainms 4 to 6, wherein in the second
confjiguration the whole.of fhe cavity.is | ocated )
o ARl ekt dE i1, e it ine gt riseagt roggived
an iwlgid theBitruehieft nBoPpdtfion hitEeARRIBIAIt Ysast in part into the
conprising:a. A housing having pipe engagenent

por €?YHs for engagement with a pipe, the housing
defining a housing cavity; and b. A body portion in

sl i deabl e engagenent with the housing, the body

3. An apparatus according to Claim 1 or Claim 2, wherein the instrument comprises

a spray head.

4. An apparatus according to any preceding Claim wherein, in use with a pipe
defining a pipe cavity, the pipe engagement region is slideable relative to the pipe
between a first configuration where all or part of the cavity is external to the pipe
cavity and a second configuration where all or part of the cavity is located within

the pipe cavity.

5. An apparatus according to Claim 4, wherein in the first configuration the whole of

the cavity is located outside of the pipe cavity.

6. An apparatus according to any one of Claims 4 to 6, wherein in the second

configuration the whole of the cavity is located within the pipe cavity.

7. An apparatus for locating an instrument within a pipe, the apparatus comprising:



10

15

20

25

30

portion defining a cavity therein, and having an
instrunent retention portion for receiving at |east a

w@oowitea9pf an i nstrunent therein and retaini NRCT/B82009/000481

instrument in position relative to the body. 8. An
apparatus according to Caim7, further conprising an

i nstrunment received within 1$e instrunment retention
portion and extending at least in part into the

cavity. 9. An apparatus according to Cdaim7 or Caim
8, whet e UsEEhAGRE DIRESPRAESMER| RBUONS fepengpedneand With@, pipe,
An appar Is Clains 7 to 9
wherei n ?Iﬁgﬁ)g%g)g/gg%{rlt %ﬁg?sg{%ﬁaigggaa% e relative to the
cavi t yb.bét heslgportioniin skideablafengageatenowititterbeusihg, tior bqalyr t

f th Lty ds . 1de of th ' .CaVi d..
econa cauPlrleRh Sl Brem AT R iohy B e

i s | ocat portioh iy Beeivieg Biabsst BYoidMior ¥n inbdaméit tR@Siaal US
according to, Claim10, whereln in the first

conf i gur S BREeNAEREL GF PESHOnIslptivs tojthe balyat ed

out si de of the housing cavity. 12. An apparatus
according to Caim110 or Claim1ll, wherein in the

s c dvickpoaratus gegoading o, Clate 7yfivgther eomprisingeavistyniest received
| ocaf: e _h ing.cavity. 13 A net.hod of

| oo Siifih e Dbl RkSH MR eyl A10H]if B Blo the
def cmiityg a pi pe cavity, the nethod conprising the
steps of: a. Providing an apparatus according to any
one of Clains 7 to 12; b. Bringing the apparatus into

6910 ARt Eddrdin® tdClaink 7 oPTRMIME, ReRih B $HErHABM cothprises
Bringing the instrunment into engagenent with the
i nsespighead et enti on portion; and e. Sliding the body
portion relative to the housing to bring at least a
portion

10. An apparatus according to any one of Claims 7 to 9 wherein the body portion is

slideable relative to the cavity between a first configuration where all or part of
the cavity is outside of the housing cavity and a second configuration where all or

part of the cavity is located within the housing cavity.

11. An apparatus according to Claim 10, wherein in the first configuration the whole

of the cavity is located outside of the housing cavity.

12. An apparatus according to Claim 10 or Claim 11, wherein in the second

configuration, the whole of the cavity is located within the housing cavity.

13. A method of locating an instrument within a pipe, the pipe defining a pipe cavity,
the method comprising the steps of:
a. Providing an apparatus according to any one of Claims 7 to 12;
b. Bringing the apparatus into engagement with a pipé;

c. Providing an instrument;



of the instrunent into the housing cavity. 14. A

met hod according to Claim13, wherein the housing
wa@anpilg39s contiguous with the pipe cavity fol POWGBE009/000481

engagenment of the apparatus with the pipe. 15. An

apparatus substantially as herei nbefore descri bed and

wth reference to the acconpanyi ng drawi ngs. 16. A

nmet hod substantially as herei nbefore described and

with reference to the acconmpanying draw ngs.
d. Bringing the instrument into engagement with the instrument retention

portion; and
e. Sliding the body portion relative to the housing to bring at least a portion

of the instrument into the housing cavity.

5
14. A method according to Claim 13, wherein the housing cavity is contiguous with
the pipe cavity following engagement of the apparatus with the pipe.
15. An apparatus substantially as hereinbefore described and with reference to the
10 accompanying drawings.

16. A method substantially as hereinbefore described and with reference to the

accompanying drawings.
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