2263523 HQ 3748 PI PE | NSERTI ON METHOD AND APPARATUS The invention is
concerned with a nethod and apparatus for inserti.ng.a first pipe into a
second pi pe, for exanple to: enabl e an existing gasgpipe. to be repl aced ,
recondi tioned by a new pipe. The invention is part cul arly concer ned th a
t echni que known as "live insértion" whereby an exi'sting pi peSGay 23
fluid, particularly gas, is replaced by a replacenment pipe o srra Ier

di aneter than the exi sting pipe while the existing pipe is stil R 3748

mai ntaining a live flow of fluid. This techni que. is particularly inportant
when the pipe serveskhbE BERT EPHOD AND AREARAIUSt r yct ur e. If for
exanple, the pipe is serving a block of flats, then I nterruption of the
flow wi Il cause inconvenience to a |large nunber of people. If the pipe is

nor mal 6 cARVRRRIER. 17 HPncREDES otf Elbca | MERRAp AT 5%85%%%93”1#% '
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a cl anp, oL@ #Eﬁ]e”a' | ng end of the new pipe, as |t Is being inserted, to
prevent gas f escapi ng al ong the new pi pe before installation of t he

The invention is particularly concerned with a technique known

as "live insertion" whereby an existing pipe carrying a fluid,
particularly gas, is replaced by a replacement pipe of smaller
diameter than the existing pipe while the existing pipe is
still maintaining a live flow of fluid. This technique is
particularly important when the pipe serves a multi-occupancy
or non-domestic structure. If for example, the pipe is
serving a block of flats, then interru_pt-ion of the flow will
cause inconvenience to a large number of people. If the pipe
is serving an industrial installation, then an industrial
process which is normally continuous might have to be ( _‘

interrupted, if a live flow cannot be maintained.

It is already known to insert a new plastics pipe into an
existing cast-iron main, for example as described in our
earlier Patent Application GB 2103753A. However, a number of
disadvantages are associated with existing methods, and in
particular it is necessar'j to put a clamp onto the f.rai_ling
end of the new pipe, as it is being inserted, to prevent gas

from escaping along the new pipe before installation of the



2 new pipe is conplete. It is difficult to apply a sealing clanp

effectiwvely to the new pipe, particularly as the pipe, "and hence the gkanp,-
has tdfﬁnve over the ground, as the pipe is being inserted::-If 5is t-herefore
an object of the present invention to ovgr cone this problem According to a
first aspect of the invention we provide“a nethod of inserting a first pipe

. . ! . : oL amsert Lot
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into the second pipe and connhecting the trailing end of t | rst

the inlet Rsp®ednghdndediteir or after the first pipe is fed into the second
pi pe. By tenporarily sealing the |eading portion of the first pipe during

i nsertion of the first pipe fluid flow along the first pipe is prevented
until the first pipe has been inserted while a flow of fluid is naintai ned
t hr ough t h&tsésobhbepefereTar ol gff thenpyesenpriseentian o pevercome

this problen.

According to a first aspect of the invention we provide a
method of inserting a first pipe into a second pipe, in which
the second pipe carries fluid from a feeder pipe to an inlet
pipe, the method comprising isolating the second pipe from the
inlet pipe after ensuring that the inlet pipe is supplied.with
fluid independently of its junction with the second pipe,
temporarily sealing the leading end of the first pipe, feeding
the leading end of the first pipe into the second pipe and
connecfing the trailing end of the first pipe to the inlet
'pipe either before or after the first pipe is fed into the

\_  second pipe.

By temporarily sealing the leading portion of the first pipe
during insertion of the first pipe fluid flow along the first
' pipe is prevented until the first pipe has been inserted while

" a flow of fluid is maintained through the second pipe.

The second pipe may comprise a gas pipe.




3 A by-pass may be fitted between the service pipe and the inlet pipe
before the service is isolated fromthe inlet pipe to ensure. that - _ithg.
inlet pipe is supplied with fluid independently of 4:ts junction wd#h
the service pipe. In this case fluid is only permtted to enter the |eéading
end of the first pipe after the feedind step has been conpleted and before

the first pipe has been copnected to the _inlet pipe. ,The first pipe my be
t enpor ar ™ _§Y§E&F§dmﬁy hepfigtedhetirern Hie ﬁ?d%éﬁ%ew Bad Eﬁﬁvé&-ﬂ}
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first pipe into the second pipe in the sane direction as the flow of fluid
al ong the second pi pe.

In this case fluid is only permitted to enter the leading end
of the first pipe after the feeding step has been completed

and before the first pipe has been connected to the inlet

pipe.
The firsf pipe may be temporarily sealed by a plug.

The plug may subsequently be removed by pushing an elongate

member along the inside of the first pipe.

‘Alternatively, the first pipe may be temporarily sealed by.a

membrane.

The nembrane may subsequehtly be ruptufed by pushing an -

elongate member along the inside of the first pipe.

The first pipe may be inserted into the second pipe in a
direction which is opposite to the direction of flow of flﬁid'
along the second pipe; ‘However, it is also possible to insert
the first pipe into thg second pipe in the same direction as

the flow of fluid along fhe second pipe.



"4 Preferably the external dianmeter of the first pipe, with respect to the
i nternal dianeter of the second pipe, is chosen to provide-a:ciearance

bet wg€n t he pipes which is sufficient to maintainzthe flow of fluid al ong
the second pi pe. However, the diameter gf the first pipe is often chosen
such that it will supply a satisfactory™flow of fl'uird to the preni ses and

t he cl earzig;eiegt%y’gpn e B!&qﬁi y suff el eng. 0. mgi.ntai n ssure
in the space between th prpes. _ﬁeflg%ﬁé&g e #earlll:glet oh(':%%f;ml:gseg' tﬁgiﬁ

| eadi ng enddedt®d khel iﬁtB? Mté"'ﬁé\?éftof Ctﬁé“’se'iﬁﬁﬁ‘gyi@eqeis-réﬁose
centralising nmeans may have PUId ? ow passages therethiough. After the

first pipadgrdiarie fdlddedrarid asbtwdeh (ife | SPgeHWwRIEh! 98 shrEheibhtst

pi pe has been unseal ed, to establish fluid flow along the first pipe, the
cl ear ance teemadaitaine theo fpowest NEMul® fkone thelldedond pibeqw HOweR@es May
be such as to permt the flow therethrough of the fluid being carried by

t he secondthe pdianktemecosutheagitstppépentist bftdrwhdseareasuch thatr ikl
used to seal the clearance between the two pipes. According to a second
aspect of wild isupply @n setisfactiry fiwnof of luidctoi bhgeapremisegi padi nt o
a second pipe, in which the second pipe carries fluid froma feeder pipe to
an inlet the clearance between the pipes may only be sufficient to

‘maintain pressure in the space between the pipes.

() There may be means to centralise the leading end of the first

pipe with respect to the second pipe.

The centralising means may have fluid flow passages

therethrough.

After the first pipe has been fully inserted, and the leading
portion of the first pipe has been unsealed, to establish
fluid flow along the first pipe, the clearance between the two

pipes may be sealed.

The fluid flow péssages may be such as to permit the flow
therethrough of the fluid being carried by the second pipe,
but be such as to prevent the flow of sealant material used to
s_eal the clearance between the two pipes.

According to a second aSpEEt of the invention we pfovide a
method of inserting a first pipe into a second pipe, in which

the second pipe carries fluid from a feeder pipe to an inlet



5 pipe, the nethod .conprising isolating the second pipe fromthe inlet pipe
after ensuring that the inlet pipe is supplied with f{uid independently of
its junction with the second pipe, tenporarily blocking the bore-of  thg,
first pipe, feeding the leading end of _the first pipe into the second prpe
and connecting the trailing end of the®first pipe to the inlet pipe either

bef - .aft he fi ipe.is fed i . th nd _pj pe. b f the.

first ep?:sé%eé “En1 Beretd O et e TR Euhy SERAT Rl Bines 2Frn Beona
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to the intefnal dianeter of “the second pipe is chosen to provide a

cl ear ancgebaiwegeNeh€ ¥ Pehe af Phst WPie CliadoantRe dWddthd@Nhidld eanlihe
feeding step the flow of fluid is prevented. The fluid may be allowed to
fl ow bet vonnechtdngndheftidEl ing sendi pf ahesopirst pipebdrs the hazet
unbl ocked. - _ '
pipe either before or after the first pipe is fed into the

second pipe.

The bore of the first pipe is unblocked when the first pipe is o/

being fed into the second pipe.

The bore may be temporarily blocked by temporarily squeezing
the first pipe flat at a position between its ends and is

unblocked by subsequently releasing the squeeze.

Clearly in this case the first pipe will be of a flexible
material such as polyethylene or other plastics based

material. A\

Preferably the external diameter of the first pipe with
respect to the internal diameter of the second pipe is chosen
to provide a clearance between the pipes, along which_
clearance during and after the feeding step the flow of fluid

is prevented.

The fluid may be allowed to flow between the ends of the first

pipe as soon as the bore has been unblocked. -



6 Suitably after the first pipe has been fully inserted the clearance

bet ween the two pipes is sealed. After the first pipe has been installed,
and fliid flow has been established along the firsf pipe, it may be desired
to fil+-the clearance between.the two pipes with sgaling material. In this
case the spacer neans may be such that © 7 although it will pernmit a flow

f the flui i arLied by ' it wl ' f ly,

orevent |t neTEAbEY AEhsEe e BEPt DBRpRy hAE PeER Ay clneftEld’ Tne
i one. T h,

comr | so o G1eRAMel i Siolh HRE L B1NA0 s bl 05T (P W the

| ongi tudi nal axis of the first pipe. There may be a vane which has hol es
t her et hrough, the size of the holes being such that they permt the flow of

the fluid, DetePreNENEiPEL! pibel flast Madh AMstala W) Cand SEDUEASEAbwhas

material, such as grout. AlTernatively, a vane may have notches or slits in

Its | been established along the first pipe, it may be desired to
£fill the clearance between the two pipes with sealing

material. In this case the spacer means may be such that



periphery. Another formof vane may be provided wth non-return valves, for
exanpl e of the Schraeder type, or in the formof hinged flaps. According to
yet anot her enbodi nent, a vane may be arranged to flex in such a way a%u}o

permt fluid flow, but prevent seal ant_fl ow 8 By way of exanple, - =

speci fic enbodi nents of the invention %11 now be described, with reference

2 servi cBIpNRASH, 1%, Widh Fmy ecéﬁ% o HHE fahfa Hel R BIRRLLE Bbo O
riser, thpe fbigg sSURR Wﬂg tazocg, et Fy Féﬂé‘&én@ Eﬂ&"‘h%f' rst
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stage i n one“efbodi nen e r'e tlon g process In h a
by- pass o@i hChiblre b3 siddtis?!dedd irly M&ﬁa&ho%& fal teesu®f age in this
reconditioning process in which a section of the service pi pe is renoved,
Figure 4 shows a further stage in this reconditioning process in which t he
I nsertion of a new pipe inside to old pipe is conmenced; Figure 5 shoms
conpl et i Pheokpaker meats wayoiconprizevat (least one vane.

The, or each, vane may comprise a circular or annular member,
whose axis is coincident with the longitudinal axis of the

first pipe.

o/
There may be a vane which has holes therethrough} the size of
the holes being such that they permit the flow of the fluid,
but prevent or restrict the flow of a more viscous sealing
material, such as grout.
Alternatively, a vane may have notches or slits in its
periphery.
Another form of vane may be provided with non-return valves, <

- for example of the Schraeder type, or in the form of hinged

flaps.

According to yet another embodiment, a vane may be arranged to
flex in such a way as to permit fluid flow, but prevent

sealant flow.



into the old service pipe; Figure 6 shows yet another stage in'this
recondi tioning process in which a seal at- the |eading énd of the new pipe
i s rejgased; Figure 7 shows yet another stage in this reconditioning
process in which the trailing end of theapeM/pipef?ﬁ'closed; 9 Figure 8
shows a still further stage in this reconditioning. process, in which grout

O Seal ant B W Bl Baip e Rl (Aol HBRMIBRINLP B Rile! DRy ARKILANGH 1Y P

Figure 10 i S a perspective vie y I'n Cross-section,

enbodi ment new beedbsagiBaas it PENGEI ' i i
recondi ti oni ng process of Eigﬁ?&gigﬁ%o 9;@E?§J?§£a%%nga?gagﬁb%FﬁgﬁPgﬁr
five other imosdilhe enbodi nents of the | eading end of the new pipe; Figure
16 is a sectional side view partly in cross-section of a further enbodi nent
of the leading end of the new pipe for use in a second version of a

recondi tioning process; Figure 17 shows a further stage in another

enbodi ment Féguxesdi dsbiae diagrammaitdas vdepr ofeas setvticenwpipet whiechagestahown
in Figures 1 and 2) in which a section of the service pipe has been renoved
and the i nPertyegeriitioredpi peadingdLnar al gagi maimstoecen riseepcele

riser supplying gas to a block of flats;

' Figure 2 shows a first stage in one embodiment of a suitable
o reconditioning process in which a by-pass circuit is

installeq;

- Figure 3 shows a further stage in this reconditioning process

in which a section of the service pipe is removed:

Figure 4 shows a further stage in this reconditioning process
in which the insertion of a new pipe inside to old pipe is

commenced;

Figure 5 shows completion of the insertion of the new pipe

into the old service pipe;

Figure 6 shows yet another stage in this reconditioning
process in which a seal at the leading end of the new pipe is

released;

Figure -7 shows yet another stage in this reconditioning

process in which the trailing end of the new pipe is closed;



Figure 18 shows the conpletion of the insertion of the new pipe into the
ol d service pipe and the re-establishment of the supply to. the riser; '
Figure 19 shows the stage follow ng removal -of the by-pass,- and 1 0L
Figure 20 shows a final stage in the gfcondltlonlng process in which grout
or sealant is inserted between the ol d service pipe and the new i nner pipe.

Figure ]F%P%‘@ 8 Qﬂéwgah” s]t:(hlr %Me‘:]h @ei:ﬁ&%e r@o%g‘d%%%ﬂa e“" ce

pi pe 11 'suppliTes gas, Sérvice va ariser e riser

in this e;gf%ém“in vﬁﬁﬁ-ﬁl u&—&&aart Q?E!L%ﬂtf iat fnséftéa Hétwdd)® tHY ¥ld on ' s

concern the recondi*tioning o e service pipe 11. The pipe 11 may

for exangdeyife pHpE&candi ¥e hewhiRAEr shapeed t0 | eak. Reconditioning is
carried out by renpving a short length of the old pipe 11, enabling a new

flexible plastics pipe to be fed into the old pipe and forma new
connecti on between the main 10 and the riser 13. The invention exists in
carryi ngfiguré his iscangetrspectivehviewpapartly in @rosseseatiors @i
supply to the riser 13. In one enbodinent of the invention, in the first
st age; o0& afipsstl Sembed Deent cof mn@dlezqsun@eemhmf dhennewpipe fior use vi ce

i n the reconditioning process of Figures 2 to 9;

Figures 11 to 15 show part of five other possible embodiments

of the leading end of the new pipe: ' ' o/

Figure 16 is a sectional side view partly in cross-section of
a further embodiment of the leading end of the new pipe for

use in a second version of a reconditioning process;

Figure 17 shows a further stage in another embodiment of a
suitable reconditioning process (following the stages shown in
Figures 1 and 2) in which a section of the service pipe has
been removed and the insertion of a new pipe inside the old w

pipe has been commenced;

Figure 18 shows the completion of the insertion of the new
pipe into the old service pipe and the re-establishment of the

supply to the riser:

Figure 19 shows the stagé'following removal of the by-pass,

and



val ve 12 using proprietary wap-around clanps._ Drjillings.are then made .
t hrough the clanps and into the pi'pe 11 and a by pass pipe: 24 is fitted
toget{§r with a pressure gauge 22 to nonitor whether or not flow is being
properly naintained. Once t he" by- pass cigguit has “Been establ i shed, the
service valve 12 is closed, a section 23 of the old pipe is r emoved and

t he exposegikpire 20 Ehewsl d pinel i stagepar thie Fécondiitilondng prtdessigur e
8. The new flexible pipe 25, for exanple nmade from pol yethylene, is fitted
to a nose whrieh?Ggréowt eramwaadmtflslﬁgserhednbetweeneﬂmar@#éhsamvumennre
detail in Figure 10. It conprises a tubular portion 27, one end of which is
t enpor ari | pipeosad bhea nEwigidger giped ubul ar portion 27 al so has a
plurality of centralising vanes 29 to 33. Each vane has a series of small
apertures 34 therein, circunferentially spaced apart around the vane.
Returning now to Figure 4, the Ieadlnq end of the e 25 is_arranged

within an |ﬁ§§ﬁﬁ(ﬁ1§#@%ﬂ ?lBFFnEaSB onQ?QﬂWﬂﬂfé){) Ung 2 38SFYLGL: BHRE

adj acent tq _the | ve 12 and,the

h d.
then be pusted FPSn§erNicscPing bi'os fas PRGN Pheoryine il 32.00"

P he i pg'-%g:ﬁ?g%fpgt 55 o TR L IEH! Ofswti*},e thquea&nb%aﬁ.%@&,t gﬁp&m@gwga@wd

to five flats, 14 to 18.

\_ The invention is concerned with the reconditidning of the
service pipe 11. The pipe 11 may for example be a steel pipe
which has started to leak. Reconditioning is carried out by
removing a short length of the old pipe 11, enabling a new
flexible plastics pipe to be fed into the old pipe and form a
new connection between the main io and the riser 13. The
invention exists in carrying'out this reconditioning while

maintaining a live service gas supply to the riser 13.

In one embodiment of the invention, in the first stage; clamps
19 and 20 are fittéd upstream and downstream of the service
valve 12 using proprietary wrap-around clamps. Drillings are
then made through the clamps and into the pipe 11 and a by-
pass pipe 21 is fitted together with a pressure gauge 22 to.

monitor whether or not flow is being properly maintained.

Once the by-pass circuit has been established, the service

valve 12 is closed, a section 23 of the old pipe is removed



the plug 28, so that gas cannot enter the pipe 25 until it is renmoved. Once
the | eading end of the pipe 25 has nmoved past the rider. 192 it is still
possible for gas to flowfromthe main 10 to the-.riSer-413 because the ga
can pass through the apertures 34 in the vanes 29 to 33 and then travel™

al ong the annul ar space between the ol'd pi pe and the new pi pe. 12

Ref erri ngngOWHe? &kPoE&d S partS Wt | LReClold S 58’ RsPabpd®l BENS4ES yhen the

| eadi ng end of the pipe -cones into contact- Wth a service tee 36 on the
mai n 10. j TP@spiraeedSinsrifarecet free fromthe coil. of pipe. (not shown)
fromwhich it has been drawn, and a small insertion gland 37 is fitted to
the trailing end of the pipe. As shown in Figure 6, a rod 38 is then
i nserted through the gland 37 and is pushed al ong the new pi pe to pop out
t he pl ugTB&, néwusleriblétpipegas, t Hordxamplhe mede pfipem PdikyetihyBénes t hen
al rost fully withdrawn, the new pipe is sealed at the rear end by squeezing
it of f &8 BdttedeboFagnoserroned 2i6he fioad eaampde thhefusing) ythe posédr awn.
The gl and 37 can now be renoved, and a connection nade between the trailing
end of tRenfchepngeshawnt B Pexe| detail chppBigune 2Q. of It reoMpPYipePea vi a
t he val ve 40, _
tubular portion 27, one end of which is temporarily closed by
a plug 28. The tubular bortion 27 alsb has a plurality of
centralising vanes 29 to 33. Each vane has a series of small
aperturés 34 therein, circumferéntially spaced apart around '\J

the wvane.

Returning now to Figure 4, the leading end of the pipe 25 is
arranged within an insertion gland fitting 35. This gland
fitting 35 is_attached adjaéent té the valve 12 and the valve
- 12 is then opened. The pipe 25 can then be pushed aldng

inside the old pipe 11 towards the main 10.

It is an important aspect of this embodiment of the invention
that the leading end of the pipe 35 is temporarily sealed by
the plug 28, so that gas cannot énter the pipe 25 until it is

removed.

‘Once the leading end of the-pipe 25 has moved past the rider
19, it is still possible for gas to flow from the main 10 to
the riser 13 because the éés can pass through the aperﬁures 34
in the vanes 29 to 33 and then fravel along the annular space

between the old pipe and the new pipe.



At thIS poi nt the annul ar passage betmeen the tmo pipes is st|II live. As .
shown froma conparison of Figures” 7 ‘and 8;: the by- pass l'iné-21 and '
pressg}e gauge 22 are renoved and the entry hofe into the ol d pi pe fromthe .
clanp 20 being sealed. The clanp 19 is rgtained for use as an injection
port, as shown in Figure 9. Sealant matefial is punped through the clanp

19 to fill | th he
41 iﬁ F= gurl%r}%érefng_tsngwﬁgg?y?ﬁgﬁgzifgaﬁsg?'vts%vh vgepi\%h%mﬁose t?ﬁlrﬁél on has
peen ! aken il o8 Wi thd 94338 Ba%0F 41 iR Ycd Bofitacd any

ri sk of the el ng own on the new pol yet hyl ene pi pe.
desi gn of Vﬁwesee&%%@%eeae% BA £he Uh&1h Y16 Ne 1t g5i ptd 250 120 thiehr cut

inportant. It nust be possible for gas to fIOM/freer t hrough t he vanes,

to maintai FAde frome s \déir @J?nie i(motr ehowngd firoat whiiehyv dkehashbekd be
such that the sealant materi al cannot flow through the vanes. This has

the dual puRaae, ofan@nsar iggaihatinseatioh dgkandot3 eds | fittede tmai theo,
before the seal ant has had a chance to set, and al so ensuring that the

annul ar pastasgil g versd dhethewopippees can be conpletely filled with seal ant
mat eri al under pressure, before

As shown in Figure 6, a rod 38 is then inserted through the
gland 37 and is pushed along the new pipe to pop out the plug
(¥ 28, thus permitting gas.to enter the new ﬁipe. The rod 38 is
then almost fully withdrawn, the new pipe is sealed at the
rear end by squeezing it off at 39, (see Figure 7) and the rod

38 can then finally be withdrawn.

- The gland 37 can now be removed, and a connection made between
the trailing end of the new pipe and the previously capped end

24 of the old pipe via the valve 40.

At this point the annular passage between the two pipes is

still live.

As shown from a comparison of Figures 7 and 8, the by-pass
line 21 and pressure gauge 22 are removed and the entry hole
- into the old pipe from the-ciamp 20 being sealed. The clamp
'19 is retained for use as an injection port, as shown in
" Figure 9. Sealant matefiéllis~pumped through the clamp 19!to
fill and seal the annular passage between the two pipes, as

shown at 41 in Figure 9.



t he seal ant sets. In the first enbodi mrent shown in Figure 10, the size of

the hol es 34 are chosen such that they are”l'arge enough to..permt the flow
of gas, but small enough to restrict or prevent_the flow of- viscous sea;f;‘ant
material . Qt'her possible enbodi ments of vane are shown in Figures 11 to-15.
Al t hough only single vanes are shown i¥¥ Figures 13 to 15, to illustrate the

| nportant,.feature Qf each enbodinent .. it wll_ pe appreciated.that in

b bet | CoFARBLIVA (e CPLgaREEvtay Detyedt? ¢ phesdhgrBetom dias eBhoun i n
Figure 1Q.; Ln. Fj Qur L, » €88, lural i : pe

not ches g E,kegp ﬁ,&}n fryo %ﬁ%éop'e ?}% h%fé;jaet%)#]éf h%'é/) al{r‘:"’(ec,ilé t %X?é%fég i‘@gh ego
aperture 0 sE . odh I 1wkNabh Lgu 2 odi , ch
vane is %P’géfidég&\?\n%tl %"‘;%t& S?aél ?P ?e '8%1&% %En? ‘eafl:'ié'ﬁt %gPﬁydéggcgiangﬁ%tg QS.- In
the Figugpg ' kach vane is provided with apertures which are
covered Eylklér?gl d%?il a stpf4, acting as one- way valves which permt flow of
gas in one direction, but prevent flow of sealant in the opposite
direction. In the Figure 14 enbodi nent, each vane is provided with tubul ar

passagesThe @estignniofythenoselucbneakéosanfoparkioniardy the vaheseger
type.

to 30, is important. It must be possible for gas to flow
freely through the vanes, to maintain the live service, but it
is preferred that the vanes should be such that the sealant
materiéi 41 cannot flow through the vanes. This has the dual - o/
purpose of ensuring that sealant does not leak into the main
10, before the sealant has had a chance to set, and also
ensuring that the annular passage between the two pipes can be
completely filled with sealant material under pressure, before

the sealant sets.

In the first embodiment sho§m 1n Figure 10, the size of the
‘holes 34 are chosen such that they are large enough to permit
the flow of gas, but small enough to restrict or prevent the W)

flow of viscous sealant material.

Other possible embodiments of vane are shown in Figures 11 to
15. Although only éingle vanes are shown in Figures 13 to 15,
to illustrate the important feature of each embodiment, it
will be appreciated that in practice a plurality of vanes may

" be used, for example 5 vanes are shown in Figure 10.:



~fn the final enbodi ment shown in Figure 15, ‘each vane has a central
relatively rigid portion 46 surrounded by “a nore fTexibl'e or .softer rim 47
whi ch@an flex in one direction sufficiently to allowthe passage of gas,
but cannot flex sufficient in the other ﬁirection to all ow the passage of
the nore viscous sealing material. Not a f the vanes on one nose cone need

be of the spepiyhe 14° W3 GANR s P2 Plupeilep! Ok dvRlkAnbens ndudinal OF

i
pol ymeric materi € nose-‘cone 1s descr d as merng fused to € new

pi pe i n thegaboygaeBROd-BRALS tﬁéetr?éfiﬂweof | A€ 0dvane 1 5£BY rgy%%%%é

for exanpl e using adhesive or nmechani Cca ans, or a conbinati

t echni ques. agéethPEENsh 08fi £h80FiF8Et embb&SmbAtt he features of the above-
descri bed enbodi nents. For instance, instead-of using the pop out plug 28,

a menbrane-type seal may be provided, which can be punctured by the rod 38.
The insertion gland 26 may be of the type which can be permanently left in
pl ace, or sIistheeRigurend? eembodiment ,pagdclt uvane ciisc prdvidead. wikh rose
cones and vanes may be nanufactured in a range of sizes to suit different
si zes of olplyrabitndofieeipcunfetontiabdy épacedaspibtsbé3manufactured to
suit existing service pipes

In the Figure 13 embodiment, each vane is provided with

apertures which are covered by hinged flaps 44, acting as one-

o way valves which permit flow of gas in one -direction, but

prevent flow of sealant in the opposite direction.

In the Figure 14 embodiment, each vane is provided with
~tubular passages 45 containing non-return valves, for example

of the Schraeder type.

.In the final embodiment shown in Figure 15, each vane has a
central relatively rigid portion 46 surrounded by a more
flexible or softer rim 47 which can flex in one direction
sufficiently to ailow the passage of gas, but cannot flex
sufficient in the other direction to allow the passage of the

more viscous sealing material.

. Not all the vanes on one nose cone need be of the same type.
-The nose cone may be of semi rigid plastics,  rubber or
polymeric material. The hose cone is described as being fused

to the new pipe in the above embodiments, yet it may be fitted



having internal diameters of 1.5" (38mm, 2" (50m) and 3" (76nm).
However, the principle of operation is still. the same, "and only invol ves
scaling up or scaling down of the design shown. In another enbodi ment gf
t he met hod, instead of the nose cones ? scri bed above in relation to
Figures 10 to 14, a nose cone simlar t hat shown and described in WK

Publ i sh e(i)&}: abEﬁEIAHRé+IE§E Is %%b?:égﬁpéi % ! ,}éfiﬁﬁ‘ dQ@ggéggeb‘ L’é%%re%?\%u%a

menbr ane pop out - ent er e repl acenent

pi pe_and JEd10 SRSl Hlatih 52 | 0880 | BoBhfiliiREas 10 10 14 bUt | ke those

in the above pu ed application are | npernea to fluid flow and forma
barrier to flow within 16 the cl earance between the replacenent and
service pipes. A typical exanple 50 is shown in Figure 16. In this version.

of the mMaMednvdintieseis avt Yedtar foterll Hoo thiee featudled o thel apovest pipe
25, the distance fromthe gland 35 to the feeder main 10 havi ng been

pr evi ousldesiat ised renbdiinerstes | Forainstahbeguimstéad doSusainsly s popng t he
| ength of rod between the nain 10 and gland 35. @ The replacenent pipe 25
is then omt tplwy 728 . 2. menbranet+hypei s8al emgyhbeoprovideds whiche cdnst ance
between the feeder main 10 and the isolated junction with the inlet pipe 13
and i s t ke punctured by the rod 38.

The insertion gland 26 may be of the type which can be
permanehtl'y- left in place, or subsequently removed, to suit o/

particular circumstances.

The nose cones and vanes ‘may be manufactured in a range of
sizes to suit different sizes of o0ld pipe énd new pipe. Cones
may for example be manufactured to éuit existing service pipes
having internal diameters of 1.5" (38mm), 2" (50mm) and 3"
(76mm) . However, the pri_nciple-of. opération is still the
same, and only involves scaling up or scaling down of the

design shown.

In another embodiment of the_ method, instead of the nose cones
described above in relation to Figures 10 to 14, a nose cone
similar to that shown and described in UK Published Patent
Application No. 2227071A can be used but without a membrane or
pop out plug so as to permit fluid to enter the replacement
pipe and having vanes which unlike those in Figures 10 to 14
but 1like those in  the above published application are

impermeable to fluid flow and form a barrier to flow within



squeezed off by rolls 39 (Figure 7) at a poi nt near the |eading end of the
replacenent pi pe 25 to prevent the escape of ‘gas fromthe trailing end.

The | €ading end is then inserted into the gland 35 but not beyond rider 19
- so that -gas continues to flowto the inlgg pipe 13 by way of the riders 19
- and 20. Valves 12 and 40 are now opened. The trailing end of the

repl acenenttipa Pe18arafickNBetiadRe hed redildtenert el sy Pde OpiphR. I Nlaet

pi pe 13 using a known type connector with the val vEi40 in a manner simlar
to that showypicati @uampBeasd ageyheuﬁlyndpsqﬁrbeﬂe. - The squeeze off is
renoved to now pernit gas to reach the trailing end of the replacenent pipe
25 via the open-bored nose cone (not shown) and the |eading end of the

repl acement pipe 25 is pushed through the gland 35 and service valve 12
into the exdntthispversioni pfa tienmethodyi [the tnoseazondo®f is Fugedesol
and 5 and along the existing pipe 11 until service tee 36 adjacent 17
feeder nai rith® endrafchtlle Teplpcewenti RiRe gRbgethe diFtaneeciremothe and
wr ap- around cl anp 20 now pl ugged. G out sealant is then inserted through
the clanp 191384138 e %efBS@ﬁEeM?h’é rE m BSEex PFEVAQUEN i ce
pi pes 25 and 11 ip the mapner EEVIOUS| escCr i e yanes of the ,nose

cone servi EEF@F%%.rP%rlPEeF tng| 3wre LPUA %?BHd35 and measuring
the length of rod between the main 10 and gland 35. The

replacement pipe 25 is then cut to size i.e. cut so_that_its

\_/ length éorresponds to the_diétance between the feeder main 10
and the isolated junction with the inlet pipe 13 and is then
squeezed off by rolls 39 (Figure 7) at a point near the
leading end of the replacement pipe 25 to prevent the escape

. of gas from the trailing end. The leading end is then
inserted into the gland 35 but not beyond rider 19 so that gas
continues to flow to the inlet pipe 13 by way of the riders 19

and 20. Valves 12 and 40 are now opened.

The trailing end of the replacement pipe 25 is then connected
to the isolated end-24 of the inlet pipe 13 using a known type
. connector with the valve 40 in a manner similar to that shown
in Figure 8 and previously described. The squeeze off is
- removed to now ﬁermit'gas to reach the trailing end of the
.. replacement pipe 25 via the open-bored nose cone (not shown)
and the leading end o: the replacement pipe 25 is-pushed
through the gland 35 and service Valvg 12 into the existing
pipe 11 in a manner similar to that shown in Figures 4 and 5

and along the existing pipe 11 until service tee 36 adjacent.



the | eading end of the replacenent pipe. If desired the replacenent pipe
can be connected to the inlet pipe junction before the [ eading end of the
repl acenent pipe is fed into the gland 35, in which case it would not &,
necessary to squeeze off the replace pi pe. The sealing material 41 Tray
be of any desired type, to suit the gﬁ rational requirenents, and it may

for exampLgabe ROSHT Dbe:o! foaliiEy. TR ridURSPOLSs GSRUL N, dBLELIG! . Of

. synt hetiC materi a SUC as €epoxy resin. ano

net hod u n S n I rst agas
descri be Ja| grér a%}?o%nt&g r%Is: & anﬁ] le s%‘ﬁc%ib%n t he eeder
main 10 gggd1hhe iS5 Ckhdm hﬁs@%éar %ﬂ&?}gf@ﬂéecﬂﬁ\p&r@'néom‘ffﬁp'ﬂ?&”ﬁnt

pi pe 25 needed and a short length is ad on for excess. The required

| ength ofpacsl petieen RIHE répldcdhent Cand Obxistingnsedvide filpes 8l the
trailing end of the replacenment pipe 25 is connected to the valve 40 (which
i s not yahdcaandei athd mdrser| prev 2Ms1fhdesepibedpethepivameb o then
fitted into the insertion gland fitting 35 (which is not 18 yet

connect edose tbaevservihg) asnd barniese toorthesElicw fafs exbaidnt theyomddi ng
end of the replacenent pipe 25. Next the valve 12 is closed and a section
of ol d sthei teadipg epdweénthe replacement pipe.

If desired the replacement pipe can be connected to the inlet
pipe junction before the 1eading end of the replacement pipe o/
is fed into the gland 35, in which case it would not be

necessary to squeeze off the replacement pipe.

" The sealing material 41 may be of any desired type, to suit
the operational requirements, and it may for example be
possible to wuse grout, anaerobic sealing material, or

synthetic materials such as epoxy resin.

In yet another embodiment of the method usiné the nose cone v
50, the first stages are as shown in and described in relation

to Figures 1 to 2. The distance between the feeder main 10

and the riser 13 is measuréd to compute the amount of
replacement pipe 25 needed and a short length is added on for _
excess. The required length of replacement pipe 25 is then

cut off (from say a reel) and the trailing end of the
replacement pipe'zs'is cohhectéd to the valve 40 (which is not

yet connected to the clamp 20).. The repiacement pipe 25 ié

then fitted into the insertion gland fitting 35 (which is not




val ve 12 and clanp 20 is renoved using standard/proprietary nethods with_

t he by-pass 21 nmintaining the gas supply. The “situation.i.s shown,.in Figure
3. Nextithe gland 35 now containing the nose cone 50 i-s-cohneeted to the :
val ve 20 and the valve 40 is connected @ the riser 13 at clanp 20 as shown
in Figure 17. The valve 12 is now opened and gas can now travel fromthe
feeder mai gefOcahfBetede totkheC ¥aRRe A2)e add ithd dDdd Tond Bd HEufesdd) -
Next, the Teading end of the replacenment pipe 25 i:sizpushed al ong the

exi sting seatbCthe Reddingtéhdi bfr thehaepllatamnt geipec25t f aksdet then 10
(Figure 18). The by-pass 21 is now renoved and clanps 19 and 20 pl ugged
(Figure 19yal€Geoll 4% closesli mindaa Sedtdon wf @lidiseryivey pipepdietweent he
gland 35 into the annul ar space between the existing pipe 11 and the

repl acenenvapvee 125 and welanp 20ecisakremoyedamginge st xdy pxoprietary
provide a seal between the nose cone 50 and the gland 35 (Figure 20). 19
The ol d sehethedgamithi thea byrpasse 2dadeintaiaring the Tas FUPRLBS cBhRebe

of the type which is,either:-_(a%, in two splittable parts so that it can
be renovedSikyation is shown in Figure 3. o

Next the gland 35 now containing the nose cone 50 is connected
to the valve 20 and the valve 40 is connected to the riser 13

I\ at clamp-zo as shown in Figure 17.

The valve 12 is now opened and gas can now travel from the
feeder main 10 along the replacement pipe 25 to the riser 13

(Figure 17).

Next, the leading end of the replacement pipe 25 is pushed
along the existing service pipe 11 until it reaches the

service tee at feeder main 10 (Figure'ls).

- The by-pass 21 is now removed and clamps 19 and 20 plugged

(Figure 19).

Grout 41 or a similar sealant material is now pumped into the
. gland 35 into the annular spéce between the existing pipe 11
- and the replacement pipe 25 by way of the valve 12 and the
clamp 19 so as to provide;é seal between the nose cone 50 and

the gland 35 (Figure 20).



valve 12 and fromthe repl acenent service pipe 25 In this case, a
tenporary split fitting with elastoneric sedf i's” attached to"val ve 12,

(b) a conbination gland and end seal fitting constructed of an’ elasto |c
material or a netal/elastoneric seal ﬁglch can be left in place as a

per manent seal. The nethod and apparatls described nmay be used to

[ocondh SheD 8% SEYIShoFhab"F o8 pd0)n8 . B5he' SHBLREAISR. | oA ©

seals may be enployed in the old pipe, for exanple.by making a snal

drilling in the pipe, inserting an inflatable balloon seal, and then
i nflati é&ﬁ' 35 0ckhOBE& a@etﬂépe srmﬁiaﬁl h¥. ePURRrseal s can readily be
defl ate angf1 dramﬁ after use, Yﬁ |ﬁsert|on drilling t hen

bei ng closed. Alternatively, a serles of flanges designed to tightly fit
the inside of the old pipe can be inserted through a cut end of the pipe or
drilling(ay the webl spditteapleapantseidecthdtheittcahhnbeofremiowred ffrom 20
The net hod and apparatus according to the invention are particularly
usef ul where vékvei p2 andbdronc dhé treplatement cesrvitear pépeuiar dn
occupants, for exanple in a bl ock

this case, a temporary sp11t fitting with elastomeric

seal is attached to valve 12, or

(b) a combination gland and end seal fitting constructed of "/
an elastomeric material or a metal/elastomeric seal which

can be left in place as a permanent seal.

The method and apparatus described may be used to recondition
not only steel pipes, but any other form of pipe, for example

cast iron pipes.

Should it be necessary-to'avoid gas leakage, temporary seals
may be employed in the old pipe, for example py making a small W
drilling in the piﬁe, inserting én inflatable balloon seal, .
and then inflating the seal to close the pipe temporarily.
Such seals can readily be deflated and withdrawn after use,
the small insertion drilling then being closed._
Alternatively, a series of flahges designed to tightly fit the
inside of the o0ld pipe can be inserted through a cut .end of
- the pipe or drilling in the wall to temporarily effect the

sealing of the pipe.



of flats, or services an industrial unit. \Vere a | arge nunber of
occupants is involved, it is obviously particular(y désirable to-mmintain a
live §&rvice, thus avoiding inconvenience to a.large nunber of. peaple.

Equal Iy, it may be inportant to naintaig live service to an industrial
facility, which may be operating a conti‘nuous process. The nethod and

appar at us GRECTIdEKLEDUE TRErHARRT 0cArdEhy 0 OLmAPPLRGBLSBR: 87

coul d be use Pl-ow service | t ai.be mai ntal ne udi ng

l'iquid flgﬂaraicamaﬁ?d hee#al fLAWPe VEhE rggped €6 356 SEEbAESridbhea

met hod and appar atus fray have useful application on a nunber of different
types of psegveeesORDlAFyeOMuRbe RES oddtdaiftid)y fd¥e datankl d1Sin SA 'BEbck

mai ns, service pipes and riser pipes. In the enbodi nents of the invention
descri bed efoflatide beedaricesoadudnihstrisly ahithe ewhétréna skavgee
val ve 12. However, the feeding step could equally well be performed at any
posi ti on onumbér oficoboupdnhg hbecinvalvedyi it islobviously parxbbeglarlwt a
position on the horizontal or vertical part of the existing service pipe or
ri-ser insidesinabbei | diong. maimbainpl acerdsive pi pervicany &his beaveidingo
the existing service pipe through a so-called side entry clanp,or fitting
to avoi d cliPEPRYyeniense; §pi aglaryeinunben of RedPleececBglp}ly, ibjmay be

important to maintain a 1live service to an industrial

facility, which may be operating a continuous process.

The method and apparatus described above may be used in a
variety of applications, and could be useful wheré any fluid
flow service is_to be maintained, including liquid flows as
- opposed to gas flows. With regard to gas supplies, the method
- and apparatus may have useful application on a number of
different types of pipe or coﬁbination of pipes, including

feeder mains, street mains, service pipes and riser pipes.

In the embodiments of the invention described above, the
feeding is conducted by way of the existing service valve 12.
-However, the feeding step could equally well be performed at
- any position outside the building where a serv;ce valve is not
present or at a position on the horizontal or vertical part of
-~ the existing service pipe or riser inside the bﬁilding.‘_The
' replacement pipe 25 may also be fed into the existing service
pipe through a so-called side entry clamp or fitting to avoid

cutting the existing service pipe until necessary.



CLAI M5 1. A nmethod of inserting a first pipe_TﬁTﬁ"a‘secoﬁd—p+pe i n which
the second pipe carries fluid froma feeder pe, the

met hod conprising isolating the secon | pe frgmmwmr!’ [l&imi after <=
ensurings%ﬁgéﬂ%he inlet pipe is suppli d wi th fl*ui @ 1 ndepe of it
junction he second pi pe, tenporarily sealing the |eading end of the
first pipe, feeding the |eading end of the first pipe into the second pipe
and connecting the trailing end of the first pipe to the inlet pipe ei t her
before o aftel wWthdd ot iﬁbBQ't'Lﬁgf gdeinse ﬁsﬂs'e B G Riddnd pi pipe) h&ﬁt hod

er

as claimed in claiml1, in which fluid is only permtted to en

| eadi ng end ofwhith files seRion@ @ﬁper cabeiéserinid strom o Fdetor ¢ipd @oed and
before the first pipe has been connected to the inlet pipe. 3. A et hod
as clainmed inan dndek pdpel,athe?:netlmod\knmipxtinxig ristol@tping theec second | y
seal ed by a plug. 4. A nmethod as clainmed in claim3, in which the plug is
subsequent | y reipeey efirdmy phehingeanpdpengiw@nnansnringn@hahethesﬁndeaf t he
first pipe. 5. A nmethod as claimed claiml or claim2, in which the first

pi pe is tenporripe yisssuprpd ied wikhnfluhd . independenthpafhd tes jungtien in

claim5, in which the nenbrane is
with the second pipe, temporarlly sealing the leading end

of the first pipe; feeding the leading end of the first
pipe into the second pipe and connecting the trailing end
of the first pipe to the inlet pipe either before or o/

after the first pipe is fed into the second pipe.

2. A method as claimed in claim 1, in which fluid is only
permitted to enter the leading end of the first pipe
after the feeding step has been completed and before the

first pipe has been connected to the inlet pipe.

3. A method as claimed in claim 1 or claim 2, in which the

first pipe is temporarily sealed by a plug.

4., A method as claimed in claim 3, in which the plug is
subsequently removed by pushing an elongate member along

the inside of the first pipe.

5. A method as claimed claim 1 or claim 2, in which the

first pipe is tempoférily sealed by a membrane.



‘subsequently ruptured by pushing an el ongate rrenber H i]ﬂ I“ﬂﬂl‘!&lﬁt t he
first pipe. 7. A nethod as clained in ghy one of. th
whi cl{ t#he external di ameter of the first pipe, - with respect to the |nternal

di ameter p&é’ecléﬁ\&i‘oﬁ?rblhélx?@w gf"?ﬂiﬁ%“ﬁ%‘ﬁ@;% AR d he

pi pes mhlch |s s Icient to maintain t I"ow e second
pipe. 8. A milwseqsest sy Mipturdd yphehifgVhh L RdEe Hehbu© Wiy t O
centralise the | eading end ofthe first pipe wthiffgspect to the second

pi pe. 9. A nethe dinsidé abfeehée NfLtst pBpel N whi ch the centraI|S|ng nmeans
has fluid fl ow passages therethrough. 10. A nethod as clainmed in any of
clainms 3 to 9, in which, after the first pipe has been fully inserted, and
the | eading portion of the first pipe.has been unsealed, to establish fluid
fl ow al ond ¢ he K imsthed pas chaimedainnsnyboneeof the pweceding icdasiow ed.
11. A method as clained in claim10, as dependent on claim9, in which the
fluid fl ow passblge‘shh?—'h then easetreagemametw qubv@:h%efbrﬁtongneof with
fluid being carried t he second pip but are such as to prevent the flow
of seal ant rﬁ&%ﬂ?@g E@eﬁh?01§E§Fn?ﬁedé?BﬁFﬁﬁcebePﬁe§ﬁcPH§ pipe, is

chosen to provide a clearance between the pipes which is

sufficient to maintain the flow of fluid along the second

pipe.

8. A method as claimed in claim '7, in which means are
provided to centralise the leading end of the first pipe

with respect to the second pipe.

. 9. A method as claimed in claim 8, in which the centralising

means has fluid flow passages therethrough.

10. A method as claimed in any of claims 3 to 9, in which,
after the first pipe has been fully inserted, and the
leading portien of the first pipe has been unsealed, to
establish fluid flow aloné the first pipe, the clearance

between the two pipes is sealed.

11. A method as claimed in claim 10, as dependent on claim 9,
- in which the fluid flow passages are such as to permit
the flow therethroudﬁ of the fluid being-carried-by the

second pipe, but are such as to prevent the flow of



two pipes. 12. A nethod of inserting a first t HHI ll ul wﬁm d pipe, in
whi ch the second pipe carries fluid fidm a fe ; *¥inl et pipe
t he net hod conprising isolating the second pipe fromthe i"nl ét pi pe af &g

-~ ensuring that the inlet pipe.is s |ied wt | W o] its
junction wit hsFﬁi%H}?a‘%ﬁﬁﬁé" 5%&°ar§?a\§t l#]})éckﬁ\%a%%gg%gggﬁg%%‘hgﬁﬁ rst
pi pe, feedlnggthe l.eadi ng end of the first pipe into the second pipe and

connecting th WPrBHHeﬁg end of the first pipe to the inlet pipe either

before or after the first pipe is fed into the second pipe. 13. A nethod as
claimed in claim12 in which the bore is unbl ocked after the first pipe has

been fed1pnt opl figehea0Be PhiBrrifg 4 FRtdOG S drfida setankpipes dn cl aim

13, in Ich the bore is blocked by a valve fitted to the trailing end of

the first pipghildie the ¥ecBalngipbos@fries b Daid tihom e € emdiro pdpedtbo
unbl ock the bore. 15. A nethod as clained in claim12 or claim13, in

whi ch the bor @n inbleecjs¢pebythemmstlesd lcongppissinigd sdlatiing the pecondt at a
position between its ends and is unbl ocked by subsequently rel easing the
squeeze. 1pipeA fedinothasinletnpdpen afitermensyring that1the inplet,

pipe is supplied with fluid independently of its junction

with the second pipe,“temporarily blocking the bore of

the first pipe, feeding the leading end of the first pipe

into the second pipe and connecting the trailing end of \-)

the first pipe to the inlet pipe either before or after

the first pipe is fed into the second pipe.

13. A method as claimed in claim 12 in which the bore is
unblocked after the first pipe has been fed into the -

second pipe. -

14. A method as claimed in claim 12 or claim 13, in which the
bore is blocked by a valve fitted to the trailing end of
the first pipe, the valve being closed to block the bore

and opened to unblock the bore.

15. A method as claimed in claim 12 or claim 13, in which the
bore is blocked by temporarily squeezing the first pipe
. flat at a position between its ends and is unblocked by

subsequently releasfhg the sdqueeze.



"

Wwhi ch the external dianeter of the first pipe with um B wnuuﬂiuﬂkternal. _
di aneter of the second pipe is chosen t&*prbvide,a " t he

pi peg; Eal ong whi ch clearance during and after the feedihg step the flow of

flui d7i-s pigyenpesrethbd AdEEIned thabiRdn N Y Ciathdi A8 b3 t9 16440

which fluid is allowed to flow between the ends of the second pipe as soon
as the bore hasyhden UgREOGketbril AQidRleted asfClndedivstc! ﬁi?’blﬁwﬁh
claim17 in which after the:first pipe has been fully inserted the

cl earance bet wegespeet! Wo piesintetitsl ediandter OFt thd aRcUrd 'Eipé Nigny
of the preceding clainms in which a by-pass is fitted between the service

pi pe and the i nchbsenpdd groweiddica selearanpepbetweenoitiiec pipasy tdkongl et
pipe to ensure that the inlet pipe is supplied with fluid independently -of
its junction w whiche clearanceigering. andmatfiter athe| feeddngn shep othehe
preceding clainms, in which the second pipe conprises an existing service

pi pe, and the fEAoW PfpEluddg ise proyvemted.pi pe. 21. A nethod as clainmed in
any of the preceding clains, in which the second pipe is a gas pipe. 22.
A nmethod as clainmed in any one of the preceding clains,

17. A method as claimed in any of claims 12 to 16 in which
fluid is allowed to flow between the ends of the second

pipe as soon as the bore has been unblocked.

18. A method as claimed in claim 16 or claim 17 in which
after the first pipe has been fully inserted the

clearance between the two pipes is sealed.

19. A method as claimed in any of the preceding claims in
which a by-pass is fitted between the service pipe and
the inlet pipe before the sefvice pipe is isolated from
the inlet pipe to ensure that the inlet pipe is supplied
with fluid independéntly of its junction with the service

pipe.

20. A method as claimed in any of the preceding claims, in
which the second pipe comprises an existing service pipe,

and the first pipe is a replacement pipe.

21. A method as claime&'in_any of the preceding élaims, in

which the second pipe is a gas pipe.



in which the first pipe is inserted into the sec ction
which is opposite to the direction of EI ow of fl j1ﬂl“”ﬁgl"l”mwmgnd pi pe.
23. A method of inserting a first pipe into a second i pe, "substrant i al 45§ A4S

descri begher g epidd! Jsﬁfﬂﬂ’&é‘dtﬁatiﬁy 3GHOBAWhOIpHL AU TS claims,
in which the first pipe is inserted into the second pipe
in a direction which is opposite to the direction of flow

of fluid alcng'the second pipe. .

23. A method of inserting a first pipe into a second pipe,
substahtially as described herein, with reference to the

accompanying ‘drawings.



