Met hod and Apparatus for Lining a Conduit Technical Field of the

I nventi on The present invention relates to |lining pipes, including
t he provigkﬁqmghmggpethod and S5apparatus to facilitateﬁkgﬁ;zhghﬁﬂmpf
darmaged utilities pipes using a quick drying lining material such as
pol yur et hane. Description of the Rel atled” Art Pi pes such as those used
to carry water supplies are generally buried underground and 10 thus,
difficult to access for repair and mai ntenance work. There are
several reasons why mai ntenance work rmay be necessitated. Through age
and deterioration utilities pipes nmay becone perneabl e or cleaning
processes nmay cause da ﬂmﬁ?nﬁ?ﬁ:hﬂﬂﬁ§ﬁ@&ﬁﬁ gu&%ﬁﬁéﬁ For exanpl e,
tubercles formas a result of co PBS|on I el de steel and cast water
mai ns and consi st of |layers of corrosion products, such as rust and
the |ike, j ch ild over, time 15 to form |l unps and nounds over

| ocal areggmbpc ﬂﬂ“fﬁgé?wﬁﬂﬂﬁrcles can severely reduce the interna
bore of pimeSrestaigidition QeisBslieCREng F@Véé, 3RSl Ang) BeSTSASiYn bNGNEARRI Add
punpi ng pressure to nmintain a supply of water though the pipe. The
vari ous nePPREYEs %Wt%merlwwfr%maaw@n@g pipsgaping @ QuGkyingtigingng
steel fl aighaferitt §ul2h@s pOIGurbiBR. Or harsh abrasion techni ques, can result
in damage to the inner pipe surface. 20 In order to extend the life
of damaged pipes it is frequently necessary to |ine the inner surface
of a pi pe Pkt ipiih detheRMRRRAlGt ™t erial . 1t is known to provide a
rotary sprayer nounted on a small carriage or sledge which can be
moved al oRdpes §u¢hdes hojsi yred imeprypwatessuppliesaaré sepeedlypwded undergrowrteand
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pi pes havendintenanes wonkanaybemeceasimtedr Tirgegh age andidteidraiopatibititspipasgimy
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30suppl y peimile,wibdrclas fonali asi adeadit pf apsion assiddPté1 GBOCAst water mains and

consist of layers of corrosion products, such as rust and the like, which build up over time

={

15  to form lumps and mounds over local areas of metal loss. 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.

20
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

25  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
30  supply point within individual properties.
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2 1t is also known in the art to provide a rotary spray head which is
dragged through a pipe which requires lining. The rotary spray head

i s attachegqty tgof,ﬁm%gh pressure hydraulic unbilical Congﬂqﬁéﬁ'ﬂoo?@}fﬁ'ia'

supply tubes ese tubes supply conponent parts of a I NI N
conpound, heated oil to keep those conponents fluid, and an air
supply to drive the spray head. Agaisn, such techniques have
limtations in terns of the n1n|nun1|nternal pi pe di aneter through
whi ch the spray head can pass or being unable to function if the
internal walls of 10 the pipe are uneven or stepped The above

problems ar.e restr.l to the introducti a hea S
b °1t i g e8P rap s € a8 bl o gy i sl S e

bore pi pesvhldhuthsmﬂuﬁﬁg)bnermtasgl sioae kéadnid dttactieth o |an1t1gloq}msstur@hydrﬁuhc

ot her instr nfs into pipes for. t ose mpn i tori

Tocondi ' GRUNGA Frbsthe B s sitelnk e THRS Bhectmpbl sl pece gt (o
provi dg alingghnipuend, deated bidvd Regp tiltte SbApdiRnB Thid, thﬂ abbi shgtato Orveof
an instrunent within a pipe. It |s al so particularly applicable to
use with FeSPrAYMadore pipes which are unsuitable for accommpdating
instruments which require passing through the pipes in order to

nmoni tor conditions and/or delivery materials into the pipe, such as
but not r xein stcdeqhgiquesiaye lisdiadous dn serme\gé fhe migimpnm nigrae pine dpmeter

i nstrumentyg§ Rich ﬁae%@fagy'leﬂﬁég Qlor 'bé1ﬂ$ RFa0h ﬂa%&mubmf e BRI walls of

I nvention seeks to provide a technique Tor efficiently and evenly
| i ni ngOpi plespips are pegvei eusteppedhose of | esser or varying internal 25
di aneter and to avoid problens caused by spraying devi ces becom ng
wedged i n pipes.

The above problems are not restricted to the introduction of just spray heads or lining

material delivery systems into pipes, particularly small bore pipes, but such problems also
extend to the introduction of other instruments into pipes for the purposes of monitoring

15  conditions within the pipes.

Summary
— 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
20  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

25  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
30 instrument retention portion for receiving at least a portion of an instrument therein and

retaining the instrument in position telative to the body.



Accordingly, a first aspect of the present invention provides an
apparat'us for locating an instrunent within a pipe, the apparatus
conpri si Nowe BQGdadertion defining a cavity therein, a RtpEpaov9m00481
engagenent region for slideable engagenent with a pipe, and an 30
instrunment retention portion for receiving at | east a portion of an
instrunent therein and retaining the instrument in position relative
to the body, 3 In this way, the instrunment nay be reliably |ocated
wi thin the body. I n one enbodi nent, the apparatus further
conprises an instrunent received within the 5instrunment retention
portion and extending at least in_part into the cavity. By extending
at | east |HﬂB%lY’?Y’lﬂFWBSt'E“I’i‘éeﬂ&@W?fi/fehi‘mﬂélopﬁé‘i withiakke hedys her ef ore bei ng
reliably located relative to the cavity. Thus, any sliding novenent
of the body relative to the pipe will result in relative novenent
bet ween t HB oPasmPodiment, élmamnﬁ@tusufwébea@mmses B8 tiRsiHmeRt jegeived witlin feed
in posist i QRstugleRtlbdBidpdiiish HAL¥ren Jtig«' Stih BaT o feCRg ng to any
aspect of the present i'nvention preterably Conprises a“spray head.
However, it will be appreciated that the instrument may conprise any
i nst r ument [

rost i ot oo L AERILE R bRERA R Mk Reffi 1S HERIGE vBHE by
sensor, mibeatedrelativerie die covity. BB, ah}é)ﬂldmg ma‘mmelnhgf tUQbodcye"el@ilwdb (@inhm@ an

air sarrpli Is Vi r h§ l.] k?S) .
i njecting e\f%gié ffoat{vg Sjljéoc an a%‘%g? ?‘vénsgrﬁmte te‘an?it Gl oth? ﬁigtr%rfl%né)ls, a
caner d0suctiaiasd @ Hosibien redgive to thabedya device or the like to view the
i nside of the pipe, or any other.suitable instrunment which requires
reliable location within a pipe.

The instrument according to any aspect of the present invention preferably comprises a

spray head. However, it will be appreciated that the instrument may comprise any
instrument which requires location within a pipe, such as but not restricted to, a sensor

15 (including a temperature sensor, air sensor, moisture sensor or the like), a sampling
device (including an air sampling device, fluid sampling device, or the like), an injecting

device (to inject an additive or the like into the pipe), a camera such as a fiber optic

— camera device or the like to view the inside of the pipe, or any other.suitable instrument

which requires reliable location within a pipe.

20
When in use with a pipe defining a pipe cavity, the pipe engagement region may be
stideable 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 patt of the cavity is
located within the pipe cavity.

25

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.



20 When in use with a pipe defining a pipe cavity, the pipe
engagerrent region may be slideable relative to the pipe between a
first confyguhdllsg,;Wwhere all or part of the cavity is fd&tléﬁiﬁwouhﬁl
the pipe cavity and a second configuration where all or part of( t he
cavity is located within the pipe cavity. 25 Preferably, when in the
first configuration, the whole of the gavity is |ocated outside of
the pipe cavity and/or preferably, when in the second configuration
the whole of the cavity is located within the pipe cavity. 4 The
sl i deabl e FevBideable mbverhmmt bbthg hody adlitive to ohet fipe pllgyes thé instismenigetained
i nstrunment ' .thin the inpstrunent retentio rtion t e
nser t e aniith Bl b pld o B G IR eh BB RO g Bt s
di srupt i ondesived, véthpitpiésngmios td the pipp pateahe spphsitus its iplptace raiaivatd the pipe. t he
pi pe. 5 A second aspect of the present invention provides an
apparatus for locating an instrunent within a pipe, the apparatus
conpri §§ NgAasebonds agi@cth al ithed pRk@f QRGEER MoNidd0Al | apsardiey (QNTRASITE BA
with a pipe, the hqusing, defini nﬂ%‘a housi ng Cﬁvi tny, and g bod
portion i nMEMREL I me?ng‘é’&e%ﬁPP P, QTR ISHER & PPR§IIS: RS IG RIDP fﬂ%&’r’%‘t
def i ni ng ayce@oristiyr &dasicns wahd Jigsy tHRChod&ing DEAMHIAEE Rbusindt @iy, ARd ROlY ON
for receiving at |east a portion of an 10instrunent therein and .
ret ai ni ng RHHECY HsElasakls engageme Witly therhopsing fe pgdy Rertigp @ylinigy gscavithe
housi ng i sphbemabfndvihgPASidt@Rnf RtaLbY Bortin E‘Jﬁe&h@ﬁ% éﬁﬁ?éﬁ’gh $BetibR@f an
Wi

instrument is to be |ocated, in use, and engaged w AOI pe.

Pr ef er¥bl yinstienhgeinvndirefaiging|thgipsiaipghigoasitipr rlatine toghpbodyThe
engagenment means may conprise any known engagenent mneans suitable for
engagi ng the housing to the pipe, including but not restricted to,

t hreaded ehyagbenbausing is laseied frapositingagletiento thehpipe sdwhinh) thyansinmmentis 1@ he
like. 20 T ' i '

i thi nthey AaRe b Sl B btEl T Pt ), TR Vel B Eh e
part i nto witkethe pipet y. As nentioned above, the instrunent preferably
corrpril%es a spray head. However, it will be appreciated that the

i nstrument may conprise any instrunent which requires |ocation 25
within a pljeeengaperaere eednedhage cdbmpiidteatyoiyovpoehgapames skadeatihisle for

relative to the cavity between a.first confjguration e all or
bar ¢ of o Hoetts i Tebtiah FL e Ees indidtiedie phh HGe 5 AR T Begefons
conf.igur atfrioionah&igagethdnt, bolt@bdnag@inebfer havikdy is |l ocated within the
housi ng cavity. 5

20 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

25  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.

30



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

t he secondweoibd/@uoat i on, the whole of the cavity is | opad@f00bbddigl
the housing cavity. 5 Preferably, the housing cavity is contiguous
with the pipe cavity foll ow ng engagenent of the apparatus with the
pipe. This allows the |location of the Lnstrunent relative to the pipe
to be reliably controlled. Therefore, 7f the instrunent is required
to be centrally located within the pipe, then the instrunent

retention Pefedbdy) v ubma B8 Ednifig@bos Qe dHole®f tl@Q:ﬁthﬁy 1@ [bcht@§ Bﬁtbﬁ'ﬂ?@fthe
recei ved therein centr wi.thin the CaVIHé@ Thus, n the body is

sl i deably Wsﬁ'ﬁ\‘f'%‘tityraé‘fj&f P%//'Emtbﬁ’ Phen s sesen nggur?‘fépﬂaihiegthotelﬁﬂ%%w ty
with the h@uﬁ%mo@@é@w%m R folg Crau@@nt will be located centrally
relative to the pipe cavity as e housing cavity is contiguous
relative to the pipe. A further aspect of the present invention

provi des apRkAeH I%fhohﬁﬁgédvﬁg 1s3c'anf n@%hé it o@m eH gelﬁlgrﬁ of
pi pe defining a pipe cavity, risin

provi di ng tn2eRspvsawitisthaoper @hlﬁgllQ\ﬁs the k@@mfameﬁmmht mh@vptoetbentpe

i nvention, H%&g

providi ng alr?’ |r%gdtbr unent H&ﬁfﬁ%ge?%% ltf%ee llnﬁs umn?ﬁul}é@%@g%a%ge 1rtotcat\‘?\,'?t h
the instr uwighin theepips theorthqpinsttunen| retamtios portibm gart Heepokitidyedporas itwlvcate an

o the HoubEs SISy ey Rt Bl Boh b agheBdes fpo g it ™
cont i glibusmwetrlhretahee (oo ;ﬂe aing \sof asl tboaﬁgnghengtélgew”ﬂhﬂtheoﬁodsing @piyrtas us
with the pi rat ys odo t he sent invention are
par 11 cut ar rapamsB FAEBP SR ZaRy TERG8 o e Ripe cRVEF Fofhe LRSSl
not | i m t eshntigyous|tdlative seetht pipg. t wo part |ining naterlals such as

pol yuret hane (PU) and the like, to small bore pipes. Wth small bore
pipes, it is not possible and/or effective to drag a spray head al ong
the pipe ta falmtws;tebeof the i pigefreientioh ptovidel@ meth@T bOTochBlg! #h Bbtrinhat

pi pe. _Further.nore, IS nat,_possihle tqg sinply attach a delivery
tube the p |anP’Pﬁ’eH’€ol?1%H?fF F‘ RABY cFBeéhd iethod | omPrgnadRe siced of

into an aigrofiliiapah appafils 3 M8e tdd &t:b&t asPabk B%@Ere@gnt {dEntRInPSrifhg the
halting the delrvery of lining material, once t I'i ni ng oeratlonls

conpl et e, APRETBIUHEHO PREALARA FihHeIBRe FUVicdine S BETTRGHH bR Thsoin At S
in .6 bl ogk@ROgeRfertdne Al !h!%éfruhfél?tereqéhﬁoﬁ %o[’tﬂa?i gﬁdegﬁdﬁ it 9&1 g&ﬂ&?

of the lining material. Thus, the apparat ent tion
al | ows t haelgfiyedtp thechpusing tmaélew atpng@ntoéale un'str@mtemtentp |ﬂpﬁéw@avg eayityo
dellve%' lining material into the airflow through the pipe, the sinple
renoval of the spray head fromthe pipe cavity (whilst still

del i veri nd’rtﬁeﬁbh’gthqﬁpeﬂim%wﬁhiwgqigwtm@ thp pipg chrdtydplidwoing engaderent of

del i very CH; through the spray head as full delivery of
lining mat er 5?1% tbyggsuch t hat bl ockage of the spray head is

prevent ed.
The apparatus and method of the present invention are particularly applicable to applying
25  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
30 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



In addition, it is possible to take a sanple of the lining materi al
both before insertion of the spray head into the pipe cavity and

removal of wioh@osgps@y head fromthe cavity to 10 ensure jdw&niodfoooss:
correct mx of lining material has been provided into the air flow

This is clearly not possible using a conventional delivery tube fixed
in place to the pipe. According to a f¢rther aspect of the present
invention there is provided a nethod lining an internal wall of a
conduit, the method conprising the steps of carrying a diffused 15

i nij ng matidodkage ofithadéliveiyctubd d)wto aﬁdluma&sﬂnﬂg néithe of kiel Himfg lﬁmeﬁehr Thigh a
condui t

, erein.th i ffused lining na i s deposi.t
progr essi :,/@f‘ JPESFRYS ‘ffhgc PTRYCaE gFutien ﬁ‘g‘lﬂ’ gt Pr,ay h%&\f%ﬁ? 8@&6 L‘J‘E‘F’ﬁed injothe
present i npipadavin tmaaibéﬁmmg Iﬁﬁ&ldbin’c{i’ﬂlﬁ:iaﬁﬂswtﬂftb@g’lﬂﬁé ?1 gé, anediaps rér@mbe
evenlyllndwlth l.i.nin rtic benet rowgglcli
Thie. Y nven e Brad ot he B et g B isring o ragor the o
be effixi euptalymeha)rfemow&r@; deﬁ(ié?le bflél€aniify ﬂxﬁa tHr6ibhakd sprayiehd BOMN delivery

excl usi vel effective i hi_ng _pi_pes having an _internal dianeter
of bet men&iﬁhﬂ&%ﬁﬂj@k@rﬁﬂwdﬁ?@h Fkia%i’lﬂ‘é‘a&?a‘?féh‘? siray kead i nEeeBEdt hr ough a
nozzl e under pressure into the fluid flow 25 Advantageously, this
causes droplets of the |ining material to be substantially evenly

di ffused il adgigon,ifjjspopsiblgyio tph@ﬁﬁ@m? af thedinéng metprnl bethebetysp inpergipn Af st

in the conhexbra@hetdinto %Sﬁisé Blit9nd re ?‘%ﬂ }réoé:br%{?aﬂeaﬁ Lffotnbﬂ{e GOMIPRd Se

the steps of producing t I ning mater m'xi'ng at- 30 | east” two
conponkht sengird drat feesotrent anix Pbliniag maistial has heemnro‘héralsmmtthmalc Bepodbistis

nmy Corrprl(ﬁgén? yﬁﬁhﬁ%@ﬁg%@&v@nﬁﬁp&ﬁéry% s ﬁ'ﬂlopl?ceta_ B']%p thod may

further co i ni Ng terial by
passi ng heated fluid through t he Ilned condwt 5 The fluid fl ow may

be a pres Sg(l:clorsd%gg %hrtl?li'?lgpeeg:t%? ltl'Yé p%l:sléﬁt invention there is provided a method of lining
an internal wall of a conduit, the method comprising the steps of carrying a diffused
15  lining material in a fluid flow, and passing the fluid flow through a conduit, wherein the

diffused lining material is deposited progressively onto the internal conduit wall.

— Advantageously, the present invention enables pipes of various internal diameters to be
evenly lined with a lining mix. In particular, benefit is provided by this invention because

20 pipes having a lesser internal diameter can be efficiently lined. The technique is
particularly, but not exclusively, effective for lining pipes having an internal diameter of

between 15mm and 50mm.

The lining material is injected through a nozzle under pressure into the fluid flow.
25  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
30 least two components under pressure, For example, the at least two components may

comprise polyurethane and a hardener compound.



According to a further aspect of the present invention there is
provided an apparatus for lining a conduit, the apparatus conprising

a fluid flgysepbayproviding a fluid flow directed thrQugbeiebfooossi
conduit, and a diffusion neans diffusing a lining material into the

10fluid flow. Preferably, the apparatus further conprises a pressure
regul ator for regulating the pressure .,at which the lining material is
injected into the fluid flow and/or a Tluid flow pressure regul ator
for regulating the pressure of the fluid flow supply such that the
15diffused lining material is deposited progressively onto the
internal conduit wall. The conduit may be a p%ﬁg, preferably a

domest i ¢ wHiteRetBH PRy fpithse copprsedhe pieps of eing;the Aeponited liningmaleridldoy o

a recent | yyeligAneddphRendubl A€ Galdcoafsitir € ef fective adhesion. 20 In
one enbodi nment, the diffusion neans is an injection system conprising

at | east one vessel containing conmponents of the lining material, a

di spensy ngTﬁeLfHﬁdﬁa@ﬂﬁg%ggipﬁgsutrfg@q&éiﬂmfgﬁbf&ta' of each vessel, each

di spensi ng tube havin nt er nal ® di‘amet e ependent upon a
predeterm ned rati o of the conponent to be dispensed from each

|, ' f X ] i h
it spensi ng-rrdHle e fol s B ot Bsbed o ERACAER 1° ploDIaEP Lt ot 1
mat eri al ilmizg pres®uly isegppaiafuk womgrifiog m fluid flowesvpplyqatoviding 2 fikid flow
t urth [ . b tiall J t . [
DA aLUS LRSS TRL L BRRPwRLBBR Bl HAOURRT B TR A, o

of theld i Muigflpwocess may be observed. 8 Advantageously, the
i njection system may be pressurised by a conventional dry conpressed
gas supply. This has the additional advantage of avoiding any
condensat i lxefefadlyMihg apparithe fvBRs lofiplivdli € prem@yte adep@ifitontion edgylating Khown

as pressure pots t h kKilled son) . .
P pre£ure at W?liCEl tge ?infng matergl? Es in]r\]e)cted into the fluid flow and/or a fluid flow
pressure regulator for regulating the pressure of the fluid flow supply such that the

15  diffused lining material is deposited progressively onto the internal conduit wall.

The conduit may be a pipe, preferably a domestic water supply pipe. Preferably, the

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

20 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

25  injecting the mixed lining material in 2 pressurised diffused form.

In one embodiment, the apparatus further comprises a substantially transparent
monitoring tube for atiaching to the terminal end of the conduit so that the end of the
lining process may be observed.

30



5 An exhaust filter may be connected at the term nal end of the pipe
to. be I'ined or, preferably, to the end of the nonitoring tube.
Advant age (Yo carrier air supply can also be utily ,
curing thgw?izg?)ﬁlgp)%x and is 10conveniently already conﬁr@?’fq‘}e{gg{%}u'{sﬁe
| i ned pipe. Brief description of the Draw ngs Enbodi nents of the
present invention wll now be described, by way of exanple, with
reference to the acconpanying drawings in which: Figure 1 is a
schematic diagramof an injection systemin accordance with a first
enmbodi mentAdfntapeouplye skentinjectioe ngysom; nfeygbe epréssudised sy at esnvantional dry

Cross-sect| I i.r. pi.pe. also i.ncl.uding the nozzle;

i oure. 5. b HOUS o ABR ek W iRy B o A5k By Soimeesn

present i rfomming @nthervesspls éwkicp by yltapsivaly erialowarass areganepits to the skilled

Figure 4 ir%fsgnfcherrati c diagram of a further enbodi ment of a spray
on}

head asse n 25 accordance with the present invention; Figure 5
is a froont-el evation of a further enbodi nent of an i nstrunent

| ocating apparatus.the present inyentjon; 9 Figure 7 js a_plan view
of the ontSU R 8@‘%‘?@&3& gnnepley ¢ e izl o 0B (ncoPIPE 1D O HiEH @ 5
Figure 1 ghefesbly, Rahesmiof theGha@oans Mbhe.an enmbodi ment of an injection

system 10 having two pressure pots 12, 14. Each pressure pot 12, 14
has a respective inlet 16, 18 at one side and a respective outlet 20,

22 at a suldiAREdRkYYhOBRES! ASufplf6an dsdeyutBidg RHARMY diBEnLhix HAYd NY
an integrated pressure regulator 26, is in fluid connected at each of

respeciVi vEORYRNENEY glscady gormected iodhekinedpines 12, 14 and a di spensi ng
tube 28, 30 is connected at the 10 respective outlets 20, 22 of
pressure pots 12, 14. The dispensing tubes 28, 30 are of differing
di anet er dijafdeeaniptiopefithedapéugsi red ratio of material to be

ci spensed dROEhR: B 63 BHES ARk Avnlth 6 BABIESLHY By A et it 1S

integrated i nto eac i've di spensi ng tube prior tad
di spensi ngefergbessto 218 acg@mpemyimg idregvisgsin weicht ube 36. In greater detail,
Figurgg2 illustrates that the termnal end of the mxer tube 36 is
attached to

Figure 1 is a schematic diagram of an injection system in accordance with a first

embodiment of the present invention;

Figure 2 illustrates a cross-section through the carrier air pipe also including the nozzle;
20

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

25  accordance with the present invention,

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

the present invention;

30  Figure 6 is a side elevation of the embodiment of figures 5; and



15a nozzle 38 having a flattened oval cross-section. The nozzle 38
passes ‘through a preferable air-tight hole in the wall of a carrier
air suppl ywi B&A%e7! N operation, a dry conpressed gas eh%ﬁ}&mwl
feeds the dry gas supply tube 24 and so dry gas passes through the
pressure regulator 26 and, following a division in the gas supply 20
tube, passes through inlets 16, 18 of ﬁach respective pressure pot
12, 14. In this exenplary enbodinent, the first pressure pot 12
contai ns a hardener conpound and the second pressure pot 14 contains
pol yur et haBgureThie aplaassaw 6f thf erhthvdiflény off@sur€pt eri ng the pressure pots
forces the hardener and pol yurethane to exit the pressure pots into
the respective dispensing tubes 28, 30 and through the non-return
val ves 32, 34. The m xer 25 tube 36 functions to evenly conbi ne the
har dener aﬁd polﬁurethane Still under pressure, as controlled by the
pressure r fled Bescripfip ohFmbediginfsasses t hrough the nozzle 38. The
flattensd Pl‘gﬁie'lsil@% a@bhenl3ic BRZANCH X e&nb@ﬂﬁiéhp&sanqq'@&fbnsspﬂ%qOShQﬁlﬂg

of lining mx. A high velocity airflow 44 is establ’ished al ong t

carrier ai PWOSRIpYISp PBFS&Q o Baghoprerguis onk s did has azeipsetiveiindetsids &5 ptrage side
through t hﬁld@?eéﬂe%n?@odtﬁt @@@Q'a@g séagtaaﬁapﬂapgﬁé@vgl&ehﬁ%ggaé éﬁggﬁ%ﬁé £

air supply pipe 40. The exit of this ca
connect ed #aying aﬂl@t@gﬁ%@ pissere ieerdjaior 86, isiinifigl copmested atheach of yespetivane

mx carriegidyig e@f' réggﬁ’f\%’éﬁfkt P{;Mt g apﬂlgﬁnﬁﬁ' tLLa 3 ACBOH béifledsy g%tg}e

even coating on 't art ne’m x carri ed
t he ai ¥4 | owsielcoves outletsoly 122t ¢feprpﬂspe pmst 12 14t. The aifpersittehiebése2]id0gredfe

o e oAb ERAR By A ) BB o b B AOSERE RSl B o1
accel er at egedsoreapdtsiriBulidnta ﬁd:mwt\amdzaﬂaep’msl 345 id hmgmécy meteladﬂeespim\re
to th I i.s lini
oL b e AR e TR 8 i RRPERT g i LA SO R B
pi pe. I\larr]?%ryateltdmaﬂpﬁigym@iuh:aﬂﬁss thax thedirenes el}ic?oﬂthtemﬁme (%) ﬁd igdtfachedits h
reatey. effic to t ate e wal l_area this -
gr ogr eSsi v& " 8#3%3@"%& fﬁg‘m&g F)‘}E’Fgff’r‘fﬂ?fb Tﬁexn?zsmlgg @éﬁ%ssvﬁé{gho‘h
t he inner mefefadikencfigtt h@eﬂiiﬁewbﬂﬂﬂi bamérranesa%p\ pperat i ve enbodi nent,
in

the high velocity airflow can be establishe t he pi pe which
requires lining and the nozzle can be arranged to feed the lining mx

~directly imtopetahién, SR cdthiEsse n%h('s) SuppRyRY R8dd mdfyeg%@ sipply RbEM Srldeo &y I

supply pipe. In a preferred e dinment, the dry gas supply pressure
Uo7 Bar. c PeHEs Bepugh e RIFSSUIS JpgNafontoandy follopange gixisiona Yot g5 SYRPIY he

pressuwie afibd, h{?aséc@l tﬁfbhgprimat\gsmermsl §f resfglu}e%ﬁeﬂcﬂvénprésaﬁe £98UAR. In this
regul ator to bet ween 3 Bar and d&reater he carrier air

supply pr eﬁsigmpbry PnlpRdjmepisthe ﬁp;ppgﬁssuse PG q08WINS @ Imcbp@t eewderisznd thk
form ng i netd)a RESES Yol 19 brfains polyurethane. The pressure of the dry gas entering the

pressure pots forces the hardemer and polyurethane to exit the pressure pots into the
respective dispensing tubes 28, 30 and through the non-return valves 32, 34. The mixer
25  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
30  comsequently 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



As descri bed above, the dispensing tubes are of differing inner
di anet er dependent upon the required ratio of material to be

di spensed {iodAsopr eSsure pots. In an exenplary emo%é‘?ﬁkzooﬁeo‘&is}
rati o of polyurethane to hardener would be realized by a first

di spensi ng tube of inner diameter 8mm and a second di spensing tube of
2mm 25 The skilled person woul d be awgf e that the lining mx may be
of a different type to the pol yurethane and hardener of the descri bed
enbodi ment. Qther suitable nmaterials may be used, either alone or in
conbi nat i opipe Whih, reqhiteslinitgl Thuse MRl yiRdMhaie Y chriied Y§ €neOdi@100) er$QY Bfeal
pressure pots. Furthergo e, the ten'Perature of the carrier airflow

may be 30 E&RtPSIT P BC[)F%W G F12URE OB thee 8PP SYAle FREEr rolFethane mix

speci fic usaged o thdgirfidwifdgs ahlboagd e untGE kdabiteR ! they 1ea&ih§ edge of the
t enper at ure of ,thenzgarrl er airflow can be altered dependen %/\O

2009/ 1039918 aipib geflobb s paint, dprole thadncrgppreingntertah Hismeter ketwegrethe
| engt h ¢f Ecﬁh@edpéxﬂeuﬂc_@atgﬁ Riﬁe,nﬁl@ajrtﬂbﬁ &B@érgﬂg It{/ & MBLRLYi S aﬁ{/ (a%posits th-ghe '

velocity of airflowin the carrier air supp i's preferab et ween
20 and 40 Reywedane wiy ona dipnpipe wealli hisGniwg provass is hdditionally essisted athees
function tgr@Nal ddRleW ResK iRt gr ial ro i nsi.ng.t uhes.
Furthermore, it wll be app%r eSH??tog t[ e 8 |dl #%i(;u%gc&%n%&ﬁa?%tn%y’ Hi%
conponent sP@yugthanepmissadheres ¢ gt ynsortel pipe wmilllgrentdr effimer danitd yhenmatddt o
have the pipe wall area. In this way, a progressive and even coating of polyurethane mix is

10  deposited on the inner surface of the pipe length,

In an alternative embodiment, the high velocity airflow can be established in the pipe
which requires lining and the nozzle can be arranged to feed the lining mix directly into
the same pipe. This removes the need for a carrier air supply pipe.
15
In a preferred embodiment, the dry gas supply pressure is 7 Bar and the carrier air supply
pressure is 2 Bar. Generally, the pressure of the injection system is regulated by the
— pressure regulator to be between 3 Bar and 5 Bar greater than the carrier air supply
pressure. A dry gas supply is required to avoid condensation forming in the pressure pots.
20
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.
25
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
30 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



l0orientation illustrated in Figure 1, as the gas pressure would al so
force the pressure pot contents through the dispensing tubes and

m xer tubewigo@fagyosori entations. In a preferred enbodig@néefhobidss
present invention, the m xer tube is a static m xer tube and in
particular, a KenicsTMstatic m xer tube. 15 Figure 3 shows a
schematic di agram of the injection sys%fn110 of the present invention
operating to line a buried donestic water supply pipe 46 between a
water nmain 48 and a stopcock 50 at a donestic property. In this

oper at i onaliper thatyperod diningwhisy e tdngtisafahé pipt 16 belimsdpetambiat tenpRAnAS
is difficu to access, it is nost convenient to utilize a flexible
20 connection tube 52 between the carrier air supply pipe 40 and the
start of the pipe to be lined. At the term nal end of the water
supply pipg.4 clear, monitorin i pe 54 is_attached between the

st opcock S%h%g%}ocatﬁ A HHEqE i ke ‘Eaérr‘eq§g‘ SBP?{Y%%W‘}W ghbe“f’?f’é‘ 40 39 metses
carried5byptrsecaatlr fl ow originating fromthe injection system?25 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 i ni ngitps pRebHat@s nbLAthe %ﬁr&efuﬁét%rto aaﬁa bR B4k Bf B@teﬁél thf%%ﬁ ﬁ‘ks

time the | jection system 10 is switched off to stop the injectron of
further PRYSiRGt BPSal Furthermege, cihrwille pe eﬁPPafélﬂlpwl ghepslg]éedmyersq)m that the

preferr ed ESTRRAEATE thbhﬁreéeﬁi '18&%&69 $RM 145 ﬁ&@%@e&s@&?rﬁ%ﬁ honAR SR

incuring the lining m carri‘er air su continues to
suppl y1&n aﬁlqmqt@wwrata@ HaFllgé@uTe &g ther ge8 praseure fmnlde@l@rﬁgtce the pressutehpm

the V0 2000/ T03BSABLP dptrBinRoBERAl B, buler BREIRE 1P, O\ S

t akes approximately 5 mnutes. Finally, all eqw prent is di sconnected

from both ﬁlrhd el%frea ?xﬁb!)dlﬁ{g&ho? ltt?zgpregz hlfglﬂ{!{gltiﬂ é) \él\i%gn%)lél %38 ?thcexgr:%%g lu%E”t

of an injectl n Sys a sp

accor danceangiin partindarpa Esaing™istatie ntixep tube Pr essure pots 112, 113 and 114
(not shown) are provided which supply cleaner fluid 112', activator
113" and base product 114', respectively, under pressure by neans of
respect i veﬁgumﬂ&sh(swm'a selenvatiy diagram' iz(ﬂthe ﬁnjbﬁmii 3¢steth A0 @F SHHegneeMdinterbies
128, 130. nce of selecgtiye

Yerathklo Be Dpted Jhat, due o the pr
val ve 150 F&f4 “%FO 52 Bt 8?8%{%‘?& il SHPP}Y:E’ o Jietives i AlrGRoin F8andyp
the. same tstmmodlﬂ‘fﬂsat AGompaRIIrdYetty. 1nehi€ 6hdriBn¥ladBockAt, WhYrehR: QResaLed

to se! ect Iﬁinet rt]oe'i:e (imeg1 4%rlsf 11¥1c1(let ]fg' 2.alcce(s)sr, it is most convenient to utilize a flexible
20  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
25 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
30  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



activator 113" for delivery through dispensing tube 128. The supply
of. basé product 114" to m xer tube via dispensing tube 130 is

control | edwbysepalpymr; 134. Simlarly, the delivery of eithefgslogasBis:
fluid 112" or activator 113" via 15di spensing tube 128 to m xer tube

136 is controlled by valve 132. The conbi nati on of activator and base
product when m xed provide a qui ck-set{d ng pol yurethane |ining
material, which sets within 5 to 10 seconds. 20 Spray head 100 is
provided with a nozzle 138 which is located within spray head shuttle
200 whi ch &g mixt Jiypicallye dhis dakes appiogimaisy \b wilthesd &Finsly,i ail \satipment is
supply pip ' | locity air flow 144 is

provi ded. %Séogigeﬁgj’aigagE%t‘p{éhgbfglbeningggﬁ’gvm in nore detail in figures 5
to 7. 25 Spray head shuttle 200 conprises a housing 210 defining a

housi ng cayi h shuttle.200.is provided wt i pe
engagerrentﬁrgg%géi %%h@waggﬁ I\%%ﬁrgﬁ,%&lilﬁwﬁtso&an%g& Blsﬁ%ﬁﬂh 8?%?‘{ ?Fhadg“ﬁ%’slﬂqag
vat er shppl§0 pi pesofidfice with tieo pregnnt iiprationra Bresurs pots bt 1hess il ng (not

b pe. 146 (HoPmS SRORBUE wich Ruppl? oeRics phud 1) bt TL Pl podid ¥
provi ded wild, @sjrotiyel ) antérqresd® bittheds iof rdspeivy Boknpd(BEKovM) td infhver
housi ng 210, a S is slideabl r% tive *to housing 210 1n a_direction
Shown byt WE° 4P g spias mibes 125 13 | 1 il be ool s toria piwese of
nmoved in tSgectid @add 150 dSMoB6tR BlBardf LOW 115 dhil GbtivatoP 115 RetRAMYe time
portion 240 may be returned to its initial position ( 5 shown in

figur eﬂ}é) Byrokposgiblst pelseiviervglvpday mspPe pptiated ty ﬁehc&qi@ergg%gﬁ flugd 112’ or

direction idivibat1ssROWEliveR hitRieRilsiising wtBadY, POrtion 240 defines a
cavity 250 therein and is "provi deé Wltﬁ an I nstrument retention

portion 260 in which an instrunent such as spray head 100 of figure 4
may be 10retal , fibQ §d "t i g ‘
shoul d be | 00611{l3 g% ?/vi‘ tshelu}?lr aucg?gikoinﬁxgﬁﬁ%es‘%? g§§é/a1@eﬁ§q§%glglﬁ t}k‘%{ﬁdt%él%%gy
146 such tYaite hifysiStgilaiyo thesdgliveryeef eithee wipagperfbnd 12t br elcsivetor i1d3\weik er
suppl yi4i p. bdnQi j i@hs 230 of housing
210 in%jg s@#ggngﬁggg%gn%r@g ﬁ%tﬁeﬁ&?ﬁ%@%ﬁ@ﬁ%ﬁy&&f@&ggl y pipe 146 such

t hat cavi ty 220 of housing 210 is contiguous with donestic water
supply pi Phhel 88hbination of activator and base product when mixed provide a quick-setting

— polyurethane lining material, which sets within 5 to 10 seconds.

20  Spray head 100 is provided with a nozzle 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.
25
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
30 shown).



202. A controlled air flow of selected flowrate is then provided

t hough "donestic water supply pipe 146; 3. Spray head 100 shoul d be
posi t i onedwy hYfazdoRst runent retention portion 260 of bQeycRRGs b0k
240 of spray head shuttle 200; 25 4. Valves 132 and 134 of spray head
100 shoul d be closed and pressure pots 112, 113, 114 filled with

cl eaner fluid 112', activator 113" and;pase product 114
respectively; 14 respectively. Since valves 132 and 134 are cl osed,
cleaner fluid 112', activator 113" and base product 114" wll be

r eqd/c 11 ed WSpiay hept stmstlerad0 rimﬁsthéﬂﬂovialé@wiﬁﬂ Adbote pRrE6i izbllor?]bv}ﬁc?ﬂé tekeived in
needed; 56. Pressure pot. actuators, and heaters . (not shoywn) are now
urned on BBt Erbt ieeRactd i sipuRatta:edo Mot Sloh gt shows by
remai n fl uild e inefbgurd £ Ithellibe Guprecitted eip 8t éRd iR FheUBRctidh dhoWh g

t he donesti.c water supply .pi 146; 7. Base product 114' is diverted
fromr ecycherfﬁmgﬁ mpﬁ@’ggér Qféptgﬁy POHOP AR sy b{)EHS‘gM:’L to) Hpingial §REHpH s
val ve 184. siBaaeinf; thylslidablyvnbobin B8 H6h SANRAIES QAR AH 8
of spray head 100.8'@%?3 ydi sch}:?gedgba?eﬁgr oduct 114&%%% d be ® dha
col l ected PPV IBHHM3ONer; 8. Valve 132 shoul d be opened to allow flow
t hrough di spensing tube 128 and val ve 15 150 operated to allow the
selective flow of activator 113' through dispensing tube 128 to m xer
tube 136. Badk PpitioaRAD defipes arf@va:cti’ﬁ(}ag@pmlw isviprpyided svitht amingaymenibe
136 and m ihi B} ' ' 1 SC. ﬂai% f
spray headﬁﬁggbh?ﬁﬁgngﬁggﬁgygghnﬁgﬁgggrgﬁﬁwg%%gﬁﬁ?giﬁﬁh é§4ﬁ%§bg
col | ecl@d fetainegly urek 90 seconds to ensure a consistent nmix has been
achi eved, a sanple should then be 20collected over a 5 to 10 second
time period and stored; 9. Body portion 240 of spray head shuttle 200
shoul d t hehiseingisé:deabl y noved rel ative 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

1. Spray head shuttle 200 should be located within a break in domestic water supply

15 pipe 146 such that housing 210 is in sealed engagement with domestic water
supply 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;

20 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,

25
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;
30 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’



25 with one another. Spray head 100 is then accurately | ocated within
housing cavity 220 of housing 210. Nozzle 138 of spray head 100 will
then be acgWgdsplpyoobocated within airflow 144 through dqrBshdofenelss"
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 descri bed previously, 15 10. Once sufficient

mat eri al has been released to coat the required | ength of donestic
water supply pipe 146, body portion 240 of spray head shuttle 200 is
moved rel ative CWeHHEYF rYneEIRiNey 137 ad Al Bsdjosgdralsaser fivid 4121 acsiveioon
opposite to that]3sbpasbyrddie @AEr

cavity 250 out of housin caw?f} %Ylbé‘ré‘cy&éﬁf«g% ggﬁgrg?o{s lf\b!B B 114
spray head 100 TF?R%FH"&YWD%IW@M t hrough donestic water supply p| pe
144. Di scharged m xed |ining paint should then be collected once nore
and a sanple taken and stored; 11. Valve 150 shoul d then be operated
to sel egtiveky miRiretpdeadihas Qﬁd Eéé'&éré/ @Io%ho%? are I WMQUINAhSRE BRt NO

tube 128 and al] ow cl eaner. fl uid | oW t hrough di spensing tube

28 to nmixer tubide esyagpdly’ Wélddftaﬁe B@ﬂ?ﬂtﬁlﬂor@l%ﬂuﬁgﬁnﬁm foribe resfyirodh)
swi t ched on t0t&hﬁh%&mfeff@;J&mﬁmﬁglm@d&ﬁg%g%&a@ fql J3fgi th only base

product 114" and cleaner fluid trates of

activator 113" have been renpved from di spensi ng tube 128, m xer tube
136 and nozzle 138, valve 134 may be operated to prevent flow of base
product 114' 7¢ HR#se HTQS‘P%tpléﬂslSrfbw%ééﬁ@B@caﬂ@gmt Sresuire ppiot141ta mikert ubhed

to recyel e mdea3eaRlshenfdoSARRN 134! Ungelﬂrgduc‘f hquH %IEG gﬁvﬁs&ﬁ&a}g:&? qﬁﬂp

m xer tube 136 and "'nozzl & 138 unt they are cl ea

vi si bl e as t he n@rdeR3$ §éaprgp hged &00.f erJm diechatged 138 piotiict Jééoshmulsl bar ;
14. Valve 132 G3f.ddash i sed to prevent further flow of cleaner
fluid to the mxe? 25t3%§n85%’ and the air supply (not shown) to
pressure pot 114 switched off. It will be apparent to the skilled

person that the agr esent invention al sodf)r ovi des benefit in mnimsing
the anount of- [{ah{eniG2hould hnerened weablpwdlovhthqyeh dispensige irbscdas snd valve

Speci fiscal 'y, tibe oﬁe’r&é@t&a@loﬂ%ﬁ@&?&aﬁﬁéﬂ&{r of DevAELY 1 B2 ShrSHARSpe RN hite
carrier air supgl y may be adj usted

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

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

9. Body portion 240 of spray head shutile 200 should then be slideably moved
relative t0 housing 210 to bring cavity 250 of body poriion 240 into housing
cavity 220 of housing 210 until the cavity 250 and housing cavity 220 are aligned

25 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;

30



30ensure that the correct density of lining mx droplets in the
carrier airflowresults in the WD 2009/103997PCT1GB20091000481 16

requi red tW{ioGkneeseef |1ning mx adhering to the pipe wakhggaohdodsiths
way there is a negligible amunt of lining mx carried in the exhaust
airflowinto the exhaust filter. It will be appreciated that the
spray head may be replaced by any instysunent which 5 requires

| ocation within a pipe, such as but not restricted to, a sensor
(including a tenperature sensor, air sensor, noisture sensor or the
like), a sanpPiOuredefficisat patgilids hepnaeleased tosaapthe nguited/leagih of Horhebtic

21t ve or t ne TP, by ks, iR o AL SULE Foolr Rl P et
canmera device atlauimetd hdusmgdzmltqv\slidhg Ii:dmlpi:eu@f mtmﬁnaitipﬁ oppésit@ny that
other suitable instru quires.relial 10I at.i on Wlth

a pi pe. Irrprovéslrl?'g éyr[ﬁ@"ﬂ%’df‘% S gh rll'%tfé‘ ‘ﬁ(a%«g otuBo QS’F%FBé@t& ﬁé;
wi t houts depar t i 2 reinova hdrelesIgng spfaytliaai RO SOt ait ﬂM@mHQﬂrouiaorﬁlsﬁb MBS

1. A tus f t t, Wi thi
appar at Uo. ComprY &R Dte HdoSpalssH PRSH HUnE RPAGIRRohe) Mot y

therein; 5b. a drcpmorn@agesmplk tdkegbiktdred;seal ably engage with a pipe
such that the housing cavity is contiguous with the pipe; and

11. Valve 150 should then be operated to selectively stop the flow of activator 113’

10 through dispensing tube 128 and allow cleaner fluid 112’ to flow through
dispensing tube 28 to mixer tube 136 and the air supply to cleaning pump (not

shown) switched on to flush the mixer tube 136 and nozzle 138 with only base

product 114’ and cleaner fluid 1127;

15 12. Once all traces of activator 113” have been removed from dispensing tube 128,
mixer tube 136 and nozzle 138, valve 134 may be operated to prevent flow of
base product 114’ though dispensing tube 130 and pressure pot 144 returned to

recycle mode;

20 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

25 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

30  ensure that the correct density of lining mix droplets in the carrier airflow results in the



C. an instrunment retention portion within an instrunment cavity in

sl ideabl e engagenent wi th the housing portion, and in which said

i nst r unent wigth&MHosHRR portion is arranggépykRjosblRheie
at least a portion of an instrument therein so as 10to retain the
instrunment in position relative to the instrunment cavity; wherein
each of said instrument cavity and houging cavity has a |ongitudinal
axi s extendi ng perpendicular to the ditection of sliding of the
instrunment cavity relative to the housing portion, and 15wherein, in
use W th areghjpel cédkinessnef Hnipg peix caMbring toheeefipe eragh, Int thés was thdieant

retention portion is slideable relgtive to the housi rtion

bet ween a ?%51 b?ec%lh‘}“flg?fr%{’f‘i%lﬁ”‘mgfe 1 ‘\fl‘& eid?‘?gftraﬂfﬂﬁﬁtm%gl%e%a ng%ée)ft er nal
to the housing cavity and a second configuration where the instrunent
cavity is Located wthin the housin avity, and [n said second _,.
confi gur at #o IPFeaRPB??&thJh’IaEQe S.i’iaé’sg‘iﬂﬁ I{"ﬂ’eg"r FRO{ACeby cAn3 dRsirmeyt whigh

housi ng5 caxdghiyesalo€ativhi @i piph, kit R BR- not restricted? to, AN seABRAYIAIMENE a
according to Claim1, further copprising an instrunent recelved

wi t hi n t he*PIRERRERERECT HF EREPToMOPBNG S 4h dhedilel Rdmpling davicg dincluding
part into g citSifgMRMee, FRNA Eampling device) or M2 18D AR 3hjbSinB e HLd (D Injb
Caiml or Aaim?2, wherein the instrument conprises a _

spr ayheadt gHedditiveros ghsdikerigfadkepipa) # 6tmdie pichas afibeppptigspmeratdgeice or the
accor di ng. fig Bk Gl 38 e pAleor MY SHR Shitaf) b $ni @Rl ign
t he whol e of ;hee_i nstrunent c?%ftryﬂ?s W%%%éeﬁeéﬂc%ﬁt“’i‘?’@hé%q?@é‘gg.Eeg%f’lg
cavi t yl0  location vgthiggpigppar at us according to any one of Cains 4 to
6, wherein in the second 35configuration the whole of the instrunent
cavity is located within the pipe cavity. 6. A spray head shuttle for
| ocati ng almpseeemehsdd wiadificationspiapere matepgoithd frgegoing Wwithhnot Sepagingairdm on
havi ng pip 21 to seal ably engage the shuttle with a
pi pe, the 83@%%5?%‘15%25‘5’8?@% ng a housing cavity; and 40b. an
instrument retention portion within an instrunment cavity in slideable



engagenment within the housing portion, and in which said instrunent
retentiion 18 portion is arranged to receive at |least a portion of a
spray head therein and to retain the gpray head in position relative
to the instrument cavity, wherein each of said instrunent

cavi ty drf™usi ng cavity has a | ongitudinal axis 5extending
perpendicular to the direction of sliding of the instrument cavity
relative to the housing portion, and wherein, in use wth a pipe
defining a pipe cavity therethrough, the instrument retention portion
i s slideabl éuragpatatusdor locating dnonstrumgens ovithirompipes the eppagaths eguprising:
configuration am@meumhgpbm@hrduﬁmg a(h@‘uislhgca\ﬁtyﬂﬁé@fnﬂa' to the housing

cavity and a 0 t

I oc%t ed within't ﬁgﬁﬁe éhga% (%gé@? Gl aﬁﬁﬁ;e%gg%e‘gfé@%%&% cog#th%gwgt%uglﬁg
the axes of the Fﬁ@ﬁ?ﬁﬁ@ﬁ Zugus it PPH@ housing cavity are aligned

with the pipe.c. an7insturggnt asetdntiad dirtion | eitlao caor dnstignteot Cagitynif, slideable

fu [ th ;ar conpr It Si Bfigapcmpheyith ﬂﬂéﬂhdttﬁﬁ@ pomVidnBiin viiéh sen& ‘ix{s&ﬁﬁl@ht retention
retentl on ortio Q

1S ok oy PeS ARSI Bl el a0 b tak e sagingp o
ad&ns 6 and 7, Ww’i?Faé‘il Hhe; Hﬁstwnf m&qmt@@rfﬁliagm @tth%ﬁlsw@em@m,of t he

I nstrunent cavity is |ocated outside of the housing cavity. 20
wherein each of said instrument cavity and housing cavity has a longitudinal axis
extending perpendicular to the direction of sliding of the instrument cavity
relative to the housing portion, and

15 wherein, in use with a pipe defining a pipe cavity therethrough, the instrument
retention portion is slideable relative to the housing portion between a first
configuration where the instrument cavity is external to the housing cavity and a
second configuration where the instrument cavity is located within the housing
cavity, and in said second configuration the longitudinal axes of the instrument
20 cavity and housing cavity are aligned with the pipe.

2. An apparatus according to Claim 1, further comprising an instrument received within

cavity.
25
3. An apparatus according to Claim 1 or Claim 2, wherein the instrument comprises a
spray head to  deliver a  coating material for the  pipe.

30
4. An apparatus according to any preceding claim, wherein in the first configuration the
whole of the instrument cavity is located outside of the pipe -cavity.

5. An apparatus according to any one of Claims 4 to 6, wherein in the second
35 configuration the whole of the instrument cavity is located within the pipe cavity.

6. A spray head shuttle for locating a spray head within a pipe, comprising:
a. a housing portion having pipe engagement portions to sealably engage the
shuttle with a pipe, the housing portion defining a housing cavity; and
40 b. an instrument retention portion within an instrument cavity in slideable
engagement within the housing portion, and in which said instrument retention

“the instrument retention portion and ‘extending at least in part into the instrument



9. A spray head shuttle according to any one of Clains 6 to 8,
wherein in the second configuration, the whole of the instrunent
cavity is located within the housing cavity. 10. A nethod of

| ocating an instrument. within a pipe, the pipe. defjnin pi pe .
cavity, the 25netPHHEP“c16ﬁEPF%‘?%ﬁ8 TEfv et dpast ortign %er%f ﬁﬁdéﬁerem and to

appar at us accor diretgint chanspragneheaafl ¢ aposstidn trelabver toa thpr mptrivment cavity,
shuttl e according to any one of Clains 6 to 9; b. seal ably engagi ng
t he apparatus or spray head shuttle with a pipe using the pipe
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portion to briteghekousggqiortioneand i on of the instrument into the

housing cavity. 35 11. A nethod according to Caim 10, wherein the

housi ng cavi t ywheeinpn nguwilh avpiph defisingi p pipsasavity thesethromghgthe instrument

engagenment of dhatiappaittdilss ehdableayeldtBadios e hbwsivgd phbrioheb@iveen a first
configuration where the instrument cavity 1s extemal to the housing cavity and a

10 second configuration where the instrument cavity is located within the housing

cavity, and in said second configuration the axes of the instrument cavity and the
housing cavity are aligned with the pipe.

7. A spray head shuttle according to Claim 6, further comprising a spray head received
within the instrument retention portion and extending at least in part into the
15 instrument cavity.

8. A spray head shuttle according to either of Claims 6 and 7, wherein in the first
configuration the whole of the instrument cavity is located outside of the housing
cavity.

20

9. A spray head shuttle according to any one of Claims 6 to 8, wherein in the second

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

10. A method of locating an instrument within a pipe, the pipe defining a pipe cavity, the
25 method comprising the steps of:
a. providing an apparatus according to any one of claims 1 to 5 or a spray head
shuttle according to any one of Claims 6 to 9,
b. sealably engaging the apparatus or spray head shuttle with a pipe using the
pipe engagement portions;
30 c. providing an instrument;
d. bringing the instrument into engagement with the instrument retention portion;
and
e. sliding the instrument retention portion relative to the housing portion to bring
at least a portion of the instrument into the housing cavity.
35
11. A method according to Claim 10, wherein the housing cavity is contiguous with the
pipe cavity following engagement of the apparatus or spray head shuttle with the pipe.



