228160 PI PE | NSERTI ON SEAL The invention is concerned with a seal for
inserting a first pipe into a second pipe, for exanple to enable an |

exi sting gas pipe to be replaced or reconditioned by a new pipe. The C O
i.nvention is divided out fromthe patent applicatidn now granted ag British
patent no. 2263523. The invention is particularly concerned wth a§2 &1 GO
t echni que known as "live inserti oRIRELINSERBIONVBEALNg pipe carrying a

fluid, particularly gas, is replaced by a replacenent pipe of smaller

di ameter than the existing pipe while the existing pipe is still

maintaining a live flow of fluid. This_techpique i rtigcul ar | npoLtan
when the pi pEheedp¥entinn tis o%m?donﬁBn%d&?ézlt Ptg’rst*%?’ﬂ#é‘gngl %J,'rﬁgr

| , h . . . . b . - ) . . . )

loww il cgag'sgieﬁbinigﬁ'@ﬁgea BifeafhE runbeteoEo sBpPle Rh' ER18kibd gas
serving an in trl I nstallatli h AP ' ' '

nor mal Igy cohPFﬁ%orﬁlgahielgntﬁse ?/‘gé‘#gg eé'?ﬁggagﬁg't%g%,at lioh(al'? P{e\%%%vwlzggnl)ts be

mai nt ai ned. According to one aspect of the present invention we provide a
seal for use when inserting a first pipe into a second pipe while

mai nt ai ni ng i‘g&{ g&‘ﬂtv%n{idﬂ di & N PP gBedNBuBCEVRM RIS pdtitnt eappPecaiasdanbed

for attachnen . eading portioh of the first pipe to tenporarily seal
the first pigeafitdd'ds British patent no. 2263523.

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 imporfanﬁ when the pipe serves a multi-occupancy
or non-domestic 'stfucture. If, for example, the pipe is
serving a block of flats, then interruption 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.

According to one aspect of the presént invention we provide a
seal for use when .inserting a first pipe into a second pipe
while maintaining a flow of fluid through the second pipe, the
———— seal being adapted for attachment to the leading portion of
the first pipe to temporarily seal the first pipe during

insertion of the first pipe, to prevent fluid flow along the



insertion of the first pipe, to prevent fluid flow along the 2 first

pi pe.until the first pipe has been inserted, the seal having spacer neans
to snge the seal, and hence the first pipe, fromthe inner wall of; the
second pi pe, the spacer nmeans being such as to permt flow of fluid along
the cl earance between the two pipes. The 1 nvention includes a seal as just
defined, Wygrdt Ihepe! Antht kddifieTROBipy Was abeER! dnsERERd)! Rhe gty t ed
into an existing service pipe. The seal nmay conprise a renovable plug. The
seal my CHEVirk® SpadRirUmdhns Edbspace thef e,y andechénegetheeFixsthil e
bei ng such as to permt flow of fluid is such as to prevent or restrict the
flow of a npipeyifaeemtikednnee Waldr ofl théhsecpnd gpipeantherspanert aldans
conprise at | east one vane. The, or each, vane nay conveniently conprise a
circul ar obeimyl sucherd=rtowpesaitxiflow ofi fiuddntalond the lcdeginantienal
axis of the first pipe. The vane may have hol es therethrough, the size of

t he hol es hstweencthehtvotpépepernit the flow of the fluid, but prevent

The invention includes a seal as just defined, when fitted to
the leading portion of a replacement pipe, inserted into an

existing service pipe.

The'seal may cdmprise a removable plug.
The seal may comprise a rupturable membrane.
- Preferably, the spacer means while being such as to permit
flow of fluid is such as to prevent or restrict the flow of a
more viscous sealing material.

k/ " The spacer means may suitably comprise at least one vane.

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

axis of the first pipe.

The vane may have 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.

&



or restrict the flow of a nore viscous sealing material. 3

Al ternatively, the vane may have notches or slits in its periphery.. Another
formof vane may be provided with non-return val ves, for exanple of thers,
Schraeder type, or in the formof hing flaps. According to another aspect
of the present invention a seal is provided for use when inserting a first

pi pe i nt g, 7 & Qefvgirye Wiid eyaRL YL Alva flouems f by cg:}fwu&a ties

second pipe, e se being adapte or attachment to the [eading portion

of thelﬁgé#£§% the first pipe to tenporarily seal the first pipe during
I nsertion o e Tirst pipe, to prevent fluid flow along the first pipe
until the first pipe has been inserted, the seal having a vane which is
defornmabl e, at least partially, such as to permt the flow of fluid, but

prevent tXiothéy £bria 6P eatieshaysSbee priovided arith ndi-peturt vakves 2,
specific enbodi nents of the invention will now be described, with reference
to the actmrpexrympledofnithes Schrasdexh:typeguor ini the dioayr afirthinged ew of
a service pipe-whichis to

flaps.

According to another aspect of the present invention a seal is
provided for use when inserting a first pipe into a second
pipe while maintaining a flow of fluid through the second o/
pipe, the seal being adapted for attachment to the leading
portion of the portion of the first pipe to temporarily seal
the first pipe during insertion of the first-pipe, to prevent
fluid flow along the first pipe until the first pipe has been
inserted, the seal having a vane which is deformable( at least

partially, such as to permit the flow of fluid, but prevent

the flow of a more viscous sealing material.

By way of example, specific embodiments of the invention will w
now be described, with reference to the accompanying drawings,

in which:-

Figure 1 is a diagrammatic view of a service pipe which is to
be reconditioned, leading from a gas main to a riser, the

riser supplying gas to a block of flats:;



Be reconditioned, leading froma gas main to a riser, the riser supplying

gas to a block of flats; - Figure 2 shows a first stage in one enbodi nent
of aigﬁitable reconditioning process in which a by-pass circuit is
install ed Figure 3 shows a further stpge in this reconditionirng process

in which a section of the service pipe is renoved; Figure 4 shows a further
stage i n thFigureodishiaws iy Hixstesstage wincone mmbmmenbnoﬁfaasmmplpe
inside to old pipe is commenced; Figure 5 shows cofpletion of the insertion
of the new pependmhaqnanNcPEQ¢e$%e pnpewhichur @ 6 by¥nRass et chRGRkEr 46age
in this reconditioning process in which a seal at the leading end of the
new pi pe i sinsta3dded’ Figure 7 shows yet another stage in this
recondi ti oning process in which the trailing end of the new pipe is closed,
Figure 8 shows a still further stage in this reconditioning



process in which the new pipe is used to reestablish supply to the riser,
enabling the by-pass circuit to be renoved; Figure 9 shows a final stage in
this reconditioning process, in which grout or sealant is inserted betwe®gn
the old service pipe and the new i nner gipe; Figure 10 is a perspective™
view, partly in cross-section, of a fir enbodi nent of the |eading end of

h | € 0. & 1.3 1.Q0I Ng .pr f _Figures.2 to 9;
Figures 17 10ae Lithove s "GNy SEAR) ) BTR rConndtiBhio Pronees

Fi gu ot " “PosSr Bl E-ERBBGTHER: S9oPrPhiEss
cross SectionSoR FUEbPLESH GEUNE odryied SRS PROFLRAVERY N Row bl pe

for use in a second version of a reconditioning process;. Figure 17 shows a
further stage in another enbodi ment of a suitable reconditioning process

(fol | owi ngridierstagssowd @MTurtiEdetagel ian€ndk rBcBRlskidnifgt bPBcoEst he
service pipe has been renoved and the insertion of a new pipe”ihside the

ol d pi pe hias wiebohceheeicrdrtiopuicf 18 sewpipbe igidectido pive is
i nsertion of the new pipe into the old service pipe and the
re-est abl icimmenced: t he supply to the riser

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

releasedf

Figure 7 shows yet another stage in this reconditioning

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

'Figure 8 shows a still further stage in this reconditioning
process in which the new pipe is used to reestablish supply to &

the riser, enabling the by-pass circuit to be removed:

Figure 9 shows a final stage in this reconditioning process,
in which grout or sealant is inserted between the old service

pipe and the new inner pipe:;

Figure 10 is a perspective view, partly in cross-section, of
‘a first embodiment of the leading end of the new pipe for use

in a reconditfioning process of Figures 2 to 9:



Figure 19 shows the stage follow ng renoval of the by-pass, and Figure 20
shows a final stage in the reconditioning process in which grout or seal ant
i's imgkrted bet ween the old service pipe and the new i nner pipe. Figure 1
shows a gas main 10 fromwhich runs a se@gice pi pe 11. The service pipe 11
supplies gas, via a service valve 12, to riser 13. The riser 13, in this

enbodi ment , FigRResC31086 19 £how part of Kived other poBE YW @ibodinehts
concerned with the reconditioning of the service pipe 11. The pipe 11 may
for exanpl eolfe thesleadipgpenahoghthasnewapipd;to | eak. Reconditioning is
carried out by renoving 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 ri'ser 13. The invention exists in
carryi ng ouFighire Aécidadatsectionahisidentiewipantdys in veross-sentigms of
supply to the riser 13. In one enbodinent of the invention, in the first
stage, clanps furthexr 2ybediment: af dha rieadind et rthen Bew: Pdpecfarce
val ve 12 using proprietary wap-around clanps...Drillings are then nmade

t hr ough theu5%aﬁﬁsaaﬁ&cpﬁ OVFH§IBpp@f a reconditioning process;.

Figure 17 shows a further stage in another embodiment of a
suitable reconditioning process (following the stages shown in
o 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

pPipe 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 stage following removal of the by-pass,

and

" Figure 20 shows a final stage in the reconditioning process in
which grout or sealant is inserted between the 0ld service

pipe'and the new inner pipe.

Figure 1 shows a gas main 10 from which runs a service pipe
11. The service pipe 11 sﬁpplies gas, via a service valve 12,
to a riser 13. The riser 13, in this embodiment, supplies gas

to five flats, 14 to 18.



11 and:a by-pass pipe 21 is fitted together wiwth a pressure gauge 22 to
noni tor 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 renoved and the exgpsed part of the old pipe is capp
at 24, as illustrated in Figure 8. The& new fl exi bl e pipe 25, for exanple

made fromolﬁﬁ}éml_ ,_.igs.gaweggtﬁtfpsghgo%%ﬁ.ﬁ;fﬁot A b8 Rpd using,

t he nose cone being shown in nore in Figur rrses a

tubul ar pekkiied pipe0nt.endnefpipe cin iay FBWSHdnpL < IS Sbeed Rige 28
The tubul ar ;J)'ortlgolr?eﬂ al so hagigépl uralil?ty of cerﬁir_al I Si ng vaneg':L 9 to 33.

Each vanghies hageetarteld vehlleak. apetbuddtidhinGerie kargieaush@y ®ytially
spaced apart around the vane. Returning nowto Figure 4, the |eading end of

t he pi per2movingr raarsjssirti 1éngtianof nthet iodd Pipel 1iftengbBingThi et and
fitting 35 is attached adjacent to the valve 12 and the valve 12 is then
opened. flexdblepplasSties plipe be besfed intmdhe it pipe @mi Horm Al
towards the main 10. It is an ingortant aspect of this enbodi mrent of the
i nvent i ofkew connection between the main 10 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'fitted upstream ahd 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 - W/
and the exposed part of the old pipe is capped at 24, as

illustrated in Figure 8.

. The new flexible pipe 25, for example made from polyethylene;
is fitted to a nose cone 26, for example by fusing, the nose
cone being shown in more detail in Figure 10. It comprises a
tubular portion 27, one eh§ of which is temporarily closed by
a plug 28. The tubular portion 27 also has a plurality of

centralising vanes 29 to 33. Each vane has a series of small



>

that the |l eading end of the pipe 35 is tenporarily sealed by the plug 28,
so that gas cannot enter the pipe 25 until it is renoved. Once the | eading
end gﬁ}the pi pe 25 has noved past the rider 19, it is still possible for
gas to flow fromthe main 10 to the rise@ 13 because the gas can pass

t hrough the apertures 34 in the vanes 29 Yo 33 and then travel along the

annul ar spaapeitiitRan 3 ecidrbin PecBFcuhier &Yi#l Pe. spatedr iapartovarsund
Figure 5, insertion of the new pipe 25 term nates When the | eading end of
the pi pe comhe wmane.contact with a-service tee 36 on the main 10.. The pi pe
25 is then cut 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, arod 38 is then inserted through the
gl and 37 anRetmiqmigigechont diog Rilgureew,pithe leaddpgoend ief they pipe t2hisis
permtting gas to enter the new pipe. The rod 38 is then alnost ful

wi t hdrawn, eFramgedipithin s dusertien gdandefd thing) 3%z nFhis csilalzﬁ
39, (see Figure 7) and the rod 38 canp then finally be wthdraw. The gl and
37 can nOM/%EtFéﬁﬁhéé,1§nét§a€Bﬁﬁe%@3%ﬁeﬂ%d%°b%?%w%ﬁﬂve 12 and the valve

12 is then opened. The pipe 25 can then be pushed along

inside the old pipe 11 towards the main 10.

Y, 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 enter the pipe 25 until it is

removed.

Once the léading 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 gas can pass through the apertures 34
in the vanes 29 to 33 and then travel along the annular space

between the old pipe and the new pipe.

Referring now to Figure 5, insertion of the new pipe 25
terminates when the leading end of the pipe comes into contact
with a service tee 36 on the main 10. The pipe 25 is then cut
free from the coil of pipe (not shown) from which it has been
drawn, and a small insertion gland 37 is fitted to the

trailing end of the pipé;



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 annul ar passage between the
two pipes is still live. As shown froma conparison of Figures 7 and 8;{§me
by-pass line 21 and pressure gauge 22 e renoved and the entry hol e int?
the old pipe fromthe clanp 20 is sealeff. The clanp 19 is retained for use

oo R S S B S DB e RS,

t hrough t he clanp ahd s€a r ‘passage be

pi pes, asﬁ;?ﬁ?1§¥:a & 58 ?g%%%ﬁ glfﬁ'”ggéyneﬁgﬁiﬁédtéebﬁbcSu%atﬁﬁ ﬂiug“hose

function een taken o y valv , IS sabl ed and nmade 1 noperative,

to avoi d 3@y, khws Periittdny GilsVeclénkeirnghehHewdpibeQn rhe ReW 38 is
pol yet hyl ene pi pe. 10 The design of the nose cone 26, and particularly

t he vanes tjerd Galfbst SEulpYr wdthdrawhi, rthel rew ppipéeblie fsmalya® ab thew
freely through the vanes, to maintain the live service, but it is preferred
t hat the umaas eskdobydsfgueerdhngt it officats &8l ,ar(seeafdiguaie 7) aadnthef rod
t hrough the vanes. This has the dual

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. - o/

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-froﬁ the clamp 20 is sealed. The clamp 19
is retained for use as an injection port, as shown in Figure
9. Sealant material is pumped through the clamp 19 to fill <
and seal the annular passage between the two pipes, as shown

at 41 in Figure 9.

Finally, the old service valve 12, whose function has been
taken over by valve 40, is disabled and made inoperativg, to
avoid any risk of the old valve 12 being shut down on the new

polyethylene pipe.



prurpose of ensuring that seal ant does not |leak into the main 10, before the
seal ant has had a chance to set, and al so ensuring that the annul ar passage
bet wegh the two pi pes can be conpletely.filled with seal ant nmaterial under
pressure, before the sealant sets. In the!I y rst enbodi nent shown in Figure
10, the size of the holes 34 are chosen such that they are | arge enough to
pernmt the fThey désigs, obuthe mose angiR6ép andtpaxticenlarky dhe tvands @9 of
vi scous seal ant material. O her possible enbodi nent's:of vane are shown in
Figures 11 t%$0180,Akshoirperiant si ndite mugiesber @osisdhi e rfor ggass tog flow 5,
toillustrate the inportant feature of each enbodipent, it wil| be

appr eci at ed fRe@LY ithrergh dhe viangsa toymadntaids theylb¥e sexviee, kuknik e
o Shaed nor osmasbrEbL ek o vl S dnd E6, LB 036" e i
vane | o pr o IREEE R S GHERSE {ELPbr It peahr BB YAy BRE g (e el
Lovered by (Putgofd 88 B5lhe 18 LnyBlEeh] ARt Wl nlit! e3RE it el b ©
: 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

K/ the sealant sets.

-In the first embodiment shown in Figure 10, the size of the
holes 34 are chosen such that they are large enough to pernmit
the flow of gas, but small enough to restrict or prevent the

flow of viscous sealant material.

Other possible embodiments of vane are shown in Figures 11 to

15. Although only single vanes are shown in Figures 13 to 15,

9 ~ 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.

In Figure 11, each vane has a plurality of v-shaped notches
42, spaced around. the periphery of the vane, to replace the

apertures 34 of the first embodiment.

In the Figure 12 embodiment, each vane is provided with a

plurality of circumferentially spaced slits 43.



way val ves 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

e

is provided with tubul ar passages 45 containing non-return valves, for (75
exanpl e of the Schraeder type. In the ‘ nal enbodi nent shown in Figure Tg
each vane has a central relatively riglid portion 46 surrounded by a nore
flexible D e eFigufed A3vhiemboddmenitsX edcN&ratid €4kl Prowuidddi gathy to
al l ow the passage of gas, but cannot flex sufficient in the other direction
to al | ow aperpasesgehich tare toverdd byuhingetdi flapat 4 alctidy adl bnkke
vanes on one nose cone need be of the sane type. The nose cone may be of
sem rigiveyl wslves, whilsierpermpt| flow ofregasi dn die disectiom, i but
described as being fused to the new pipe in the above enbodi ments, yet it
may be fiR¥RRY %r°fre§ﬁ%3,4an§riéxghﬁl@PBQ$h§eadM§§¢Veonr mechani cal
means, or a conbination of these techniques. The invention is not
restricted to the features of the above- described enbodi nents. For

i nstance,_i nstead_of usi the pqop out plug 28, a nepgbrane-type seal may be
pr ovi ded,I%i%%W cgﬁgﬂﬁep[}’g"bt SF"?&’%H'?' rgichg 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 u
central relatively rigid portion 46 surrounded by a more
flexible or softer rim 47 which can flex in one direction
sufficiently to allow 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 coﬁe need be of the same type.
The nose cone may be of semi rigid plastics, rubber or
polymeric ma{:erial. The nose cone is described as being fused
to the new pipe in the above embodiménts, yet it may be fitted
by other means, for example using adhesive or mechanicai

means, or a combination of these techniques.

The invention is not restricted to the features of the above-
described embodiments. For instance, instead of using the pop
out plug 28, a membrane-type seal may be provided, which can

- be punctured by the rod 38.
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The insertion gland 26 may be of the type which can be pernmanently left in
pl ace, or subsequently renoved, to suit particular circunstances. The nose
conegﬁand vanes may be manufactured in a range of sizes to suit different
si zes of old pipe and new pi pe. Cones naﬁg[or exanpl e be manufactured to
suit existing service pipes having inter di aneters of 1.5" (38mm, 2"

(50mm  and ghe ( {AE@rtion OYEARE, ddemBYy e Plot OthePXyd OWhiéhStddd bBe

sane, and only involves scaling up or Scaling down®of "tthe design shown. In
anot her enfyehnEién®ly t fefEeiR0Hlaicest & filbddguarvsey Coarsvéldsctobgdigbove
inrelation to Figures 10 to 14, a nose cone simlar to that shown and
descri bed ipar#ddubdr stttdcBaseahcégpl i cati on No. 2227071A can be used but
wi t hout a menbrane or pop out plug so as to permt fluid to enter the

repl acenent pi pe and havi'ng vanes which unlike those in Figures 10 to 14
but like those in the above published application are inperneable to
fluid fl owThel nosen gobgsr iand tvanesWnay t ben mepn factaredc dmhea weangehef
repl acement and service pipes. A typical exanple 50 is_shown in Figure 16.
In this versizas o M tndifferante siges efneldopire RS NeW PARE <nHOBLSt he
repl acenent pipe 25, the distance fromthe glang 35 to the feeder in 10
havi ng beeM3¥ &A% SFAFRIG &erTF‘ﬁBHfﬁfftPF\'?@r'an’gmat (S S §ETYILETIPABeENnd

reasuring having internal diameters of 1.5% (38mm), 2" (50mm) and 3"
(76mm).. However, the principle of operation 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 t6 14
W - but 'like those in the above published application -are
impermeable to fluid flow and form a barrier to flow within
the clearance between the replacement and service pipes. A

typical example 50 is shown in Figure 16.

In this version of the method,~the nose cone 50 is fused to
the end of the replacement pipe 25, the distance from the
- gland 35 to the feeder main 10 having been previously
determined by inserting a rdd through gland 35 and measuring

the length of rod between the main 10 and gland 35. The



the length of rod between the main 10 and gland 35. The 13 repl acenent -
pipe 25 is then cut to size i.e. cut so that its length corresponds to the

di stance between the feeder main 10 and the isolated junction with the
inlet pipe 13 and is then squeezed Offl?% rolls 39 (Figure 7) at a point-

near the | eading end of the replacenenttpipe 25 to prevent the escape of

gas from thedaidito gt 25 T dianlidiie &l di2d NEle | NaeE t 66 tHde ide

gl and 35 but” not beyond rider 19 so that gas continues to flowto the inlet

pi pe 13 by eytipicdrirespoldss tbotheddigtalekybetwdennthdOfeedepomapered.
The trailing end of the replacenent pipe 25 is -then connected to the

i sol at ed el Zheofiddiatied efunpthion rith the inket pipe Tdemdtis theh t he
valve 40 in a manner simlar to that shown in Figure 8 and previously
descri bed.squeleed qatfz dyof Follsr &fovEfigereow)peati a gpeind meash the
trailing end of the replacenment pipe 25 via the open-bored nose cone (not
shown) andeadine it rkthefreplacensnk ipe 3h ko Preventsthe eseWGh t he
gland 35 and service valve 12 into the existing pipe_11 in a_manner. simlar

to that sifwngps HXRR ethe FrpEiing &nshg t hSxiepdingpierd 1 isythen

service tee 36 adj gcent
inserte i%.nto 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
éonnector-with the valve 40 in a manner similar to that shown
- in Figure 8 and previously described. The squeeze off is
-removed to now permit gas to reach the trailing end of the
replacement pipe 25 via the open-bored nose cone (not shown)
and. the leading end of the replacement pipe 25 is pushed
through the gland 35 and service valve 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
feeder main 10 is reached. The rider 21 and gauge 22 can now
be removed and wrap-around cla;np 20 now plugged. Grout
sealant is then inserted through the clamp 19 to £fill the
space between the replacement.and.existing service pipes 25
and 11 in the manner previously described, the vanes of the
nose cone serving as a.bérrier to the flow of sealant beyond

the leading end of the replacement pipe.
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feeder main 10 is reached. The rider 21 and gauge 22 can now be renoved and

wr ap- around cl anp 20 now plugged. - Gout sealant is then inserted through
the ¢fanp 19 to fill the space between the replacenment and existing service
pi pes 25 and 11 in the nmanner previousl escri bed, the vanes of the nose

cone serving as a barrier to the flowo eal ant beyond the | eading end of

the repl aceferfedinga the lfepi@demht! pdpecphacherdbnpeptedaiobtheoimpst ed
to the inlet pipe junction before the | eading end ¢f-the replacenent pipe
is fed int ?pi PARGELS® . béfordi e Cheiing vend dofiothbereplacement t pipe
squeeze off the replacenent pipe. The sealing material 41 nmay be of any
desired typies Fedsulnté hehepeiamdones, r énuivleicint casendit t wonddf arotexbepl e
be possible to use grout, anaerobic sealing material, or synthetic .

mat eri al s edessaryoky sqseeze |of f dthearmaplacementi pipe. of t he net hod
usi ng the nose cone 50, the first stages are as shown in and described in
relation to Figures 1 to 2. The distance between the feeder nain 10 and the

riser 13 is measured-to conpute the anount of re Iaceneq% i pe 25 needgd
and a shortThergealinganatarials 41 BayYebe ofany AgsEer eﬁ)ﬁ‘h' ofc sul

r epl nt. pi 25 i hen ' i
eplacene ttl-Pel p%pe5raltsiotnael requirements, and it may for example be

possible to use grout, anaerobic sealing material, or

synthetic materials such as epoxy resin.

In yet another embodiment of tﬁe method using the nose cone
50, the first stages are as shown in and described in relation
to Figureé 1 to 2. The distance between the feeder main 10
and the riser 13 is measured 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 25 is connected to the valve 40 (which is not
yet connected to the clamp 20). .The replacement pipe 25 is
then fitted into the insertion gland fitting 35 (which is not
yet connected to the valve 12) and the nose cone 50 is fused
onto the leading end of the replacement pipe 25. Next the
" valve 12 is closed and a section of old service pipe between
valve 12 and clamp 20 is removed using standard/proprietary
methods with thé by-pass 21 maintaining the gas supply. The

situation is shown in Figure 3.



~cut of f (fromsay a reel) and the trailing end of the replacenent pipe 25
I's connected to the valve 40 (which is not yet connected to the clanp 20).
The replacenment pipe 25 is then fitted into the insertion gland fitting,
(which is not yet connected to the vaIW§512) and the nose cone 50 is fusg&d
onto the | eading end of the replacenent’N\pi pe 25. Next the valve 12 |s

cl osed andetSEhEl 8Taflh 36 hoglad it Al iRy MR B0AE 8 38%sh

renoved usi ng standar proprietary mnet ass mal n al n| ng

the gas sgpPkhe VAEve buahhanths sheve 16 fégééﬁnécted E‘Sxi:héhféﬂ%ﬁ“ﬂs 35

now containing the nose cone 50 is connected to the valve 20 an e val ve

40 i s conagcadmp 2ohas iskRwnl ArtFighurd 12Q as shown. in Figure 17. The
valve 12 is now opened and gas can now travel fromthe feeder main 10 al ong

the repl acenent pipe 25 to the riser 13 (Figure 17). Next, the |eading end
of the replacenent pipe 25 is pushed along the existing service pipe 11
until it Mhecivedlvehelzeisi nowt opemed eadkrgami canOneWi duresrelll) frdinethe - pass
21 is now renoved and clanps 19 and 20 plugged (Figure 19).

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 \o/

service tee at feeder main 10 (Figure 18).

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 space between-the existing pipe 11
and the replacement pipe 25 by way of the valve 12 and the
clamp 19 so as to provide a seal between the nose cone 50 and W

the gland 35 (Figure 20).
The old service valve 12 can now be made inoperative.
The gland 35 can be of the type which is either:-

(a) in two splittable bérts so that ‘it can be removed from

valve 12 and from the replacement service pipe 25. 1In



-

Gout 41 or a simlar sealant material is now punped into the gland 35 into
t he annul ar space between the existing pipe 11 and the repl acenent pipe 25
by W@E of the valve 12 and the clanp 19 so as to provide a seal between the
nosecone 50 and the gland 35 (Figure 209/ The old service valve 12 can now
be nade inoperative. The gland 35 can b the type which is either:- (a)

in two splittabl gnparicase) t£1atein¥>09§ﬁyb%plﬁfﬂwﬁtﬁiﬁl wakne eh%s%&éfm

t he repl acenent service plpe this case, @-tenporary split fitting
with el astoneri csaagl issatthehbadtbovadiree12?, ogr (b) a conbi nation.gl and
and end seal fitting constructed of an elastoneric material or a
netal /el astoneric seal which can be left in place as a permanent seal. The
nmet hod and apparatus descri bed nay be used to recondition not only steel

pi pes, but &Ry oahepmbenatabnpg@endf sndegadpseadafititing sionstrusted ©f t
be necessary to avoid gas | eakage, tenporary seals may be enployed in the
ol d pipe, for exdRpelastomeriepatenia ?Oirﬁlm$ﬁgllﬁl¥ﬁﬁ°ﬁﬁﬁéc semlemhieh an

i nfl atabl e bal |l oon seal and,then inflating the seal to_close the pipe
tenporarily. can be left in place as a permanent seal.

The method and apparatus described'?ay 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 by making a small
drilling in the pipe,_inserting an 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 flanges designed to tightly fit the
inside of the old pipe can be inserted through a cut end of
the pipe or drilling in the wall to temporarily effect the
sealing of the pipe.

The method and apparatus according to the invention are
particularly: useful where the pipe to be reconditioned
services a large number of occupants, for example in a block
of flats, or services an industrial unit. Where a large
number of occupants is involved, it is obviously particularly

desirable to maintain a 1live service, thus avoiding



Such seals can readily be deflated and w thdrawn after use, the smal |

I nsertion drilling t hen bei ng closed. Alternatively, a series of
flanges designed to tightly fit the inside of the old pipe can be inserégd
through a cut end of the pipe or driljdsng in the wall to tenporarily ef et

the sealing of the pipe. The nethod ahy apparatus according to the
i nvent i Ghoynvdifidnde! Ity by 148§EUhulibEF Cof Hedpiie. t@:dﬁ%%%%@ yaglng < or

services a |large nunber of ocCupants, for "exanple in a bllock o

servi cednportahitst Hicd! maintain VWaer ¢idel asgevidebetoof afCCciR@REErial
I nvolved, it is obviously particularly desirable to maintain a Iive

servi ce fadild ta,oiwliitth may s BEEYAIIRy (0 conttirgfous fsceds peopl e.
Equally, it rmay be inportant to maintain a |live service to -an industrial
facility, which may be operating a continuous process. The nethod and
apparatus described above may be used in a variety of applications, and
coul d b&hesamethoficapda@ppanatus | desceibhed caboveo nay nbentusededini acl udi ng
liquid fl ows as opposed to gas flows. Wth regard to gas supplies, the
net hod ¥RFigtyaref aPmicatians samsd qegpld ke ivseBH Wherecanyf fiudider ent
types of_.pi pe or conbjnation of pipes, including, .
yp ff%J)serv1ce is to be magn ained, 1ncld%1ng liquid flows as
~opposed to gas flows. WiEP regafd to gas supplies, the method
and apparatus may have useful application on a number of
different types of pipe or combination of pipes, including - o/

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.qutSide the building where a service valve is not
present or at a position on the horizontal or vertical part of
the existing service pipe or riser inside the building. The
replacement pipe 25 may'aiso 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.



f'eeder mmins, street mmins, service pipes and riser pipes. In the
enbodi ments of the invention described above, the feeding is caonducted: by

S

way af)the existing service valve 12. However, the feeding step could

equal Ty well be performed at any positiori?utside th i gl a
service valve is not present or at a pos on on theﬂmwm‘“mlmn”mrtical
part of the&IAIME i ng service pipe or riser inside the+busl di nd. TFhe*

repl acenent pipe 25 may also'be fed into the existing service pipe through
a so-called side entry clanp or fitting to avoid cutting the existing
service pipe until necessary. 1. A seal for use when inserting a first
pi pe into d-secdn@defpLarhiuse vhien dnsergingr pofivstipipeg inteuahsesend

second pi pe, the seal being adapted for attachnent ,to the |eading portion
of the first pi RiR® Whddsomainteindng ankley of fiudd threugh fberseeands

he fi [ , flupd flg I [ [ il he fi
the Thrst pioe, Aodroviil LLuld flow olqngihe JL1stpe il tiedirst
h the first pipe, f t.he i |1 of ,th d pi th

hence the 115t uRfind SOG LAneh "BLincle b SoEORd RuRS,, DEsToBER |
two pipes. 2. 456315393 GL3iMETihBeft b dr £Hd WILER biBeSPRSSS-EFERE:

fluid flow along the first pipe until the first pipe has

been inserted, the seal having spacer means to space the
N\, seal, and hence the first pipe, from the inner wall of
the second pipe, the spacer means being such as to permit

flow of fluid along the clearance between the two pipes.

2. A seal as claimed in claim 1, in which the spacer means,
while being such as to permit the flow of the fluid, is
such as to prevent or restrict the flow of a more viscous

sealing material..

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

means comprise at least one vane.

4. A seal as claimed in claim 3, in which the, or each, vane
comprises a circular or annular member, the axis of which

is coincident with the longitudinal axis of the first

pipe.

5. A seal as claimed in claim 3 or 4, in which the vane has

holes therethrough, the size of the holes being such as



whi |l e being such as to permt the flow of the fl yi ' 0 prevent
or restrict the flow of a nore viscous sealing nH mlmﬂ‘nﬂﬂmlmﬁeal .as_ .
cldimed in claim1 or 2, in which the spacer neans conpri ae at east“oqu
vane. 4. A seal as clainmed in claim in which the, or each, vane:- ~
conprises a circular or annular nenber,'#he axis of which is coincident
with the |ongi tugligedmiaXithdfllhe offl Ehk BlREd,Sbut PréfahtasrCraseRictn
claim3 or 4, in which the vane has hol es therethrough, the size of the
hol es bei ng suatheisflow tof e nibre tvissddusy sdal g fhatekidlis prevent or

restrict the flow of a nore viscous sealing material. 6. A seal as
clainmed in any of clains 3 to 5, in which there is a vane having notches or
slits in its periphery. 7. A seal as clainmed in any of clains 3 to 5, in

whi ch thels i s 2a seale aisaglagmedninecany rof atlains [ tst B;odnphwhédch thereeal
as claimed in any of the preceding clains including a renovable plug. 9.

A seal as cl ai i 8 (vang havinainatches or iskitsiin its RexipheRY renbr ane.

7. A seal as claimed in any of claims 3 to 5, in which there

is a vane having non-return valves therethrough.

8. A seal as claimed in any of the preceding claims o/

including a removable plug.

9. A seal as claimed in any of claims 1 to 7 including a

rupturable membrane.

10. A seal for use when inserting a first pipe into a second
pipe while maintaining a £low of fluid through the second
pipe, the seal being adapted for attachment to the
leading portion of the first.pipe to temporarily seal the g.)
first pipe during insértion of the first pipe, to prevent
fluid flow along the first pipe until the first pipe has
been inserted, the seal having a vane which is
deformablg, at least partially, such as to permit the
flow of the fluid, but prevent the flow of a more viscous

sealing material.

11. A seal constructed and afranged substantially as herein

described,. with reference to Figures 1 to 10 or 17 to 20



10. A seal for use when inserting a flrst pipe into a second pi pe while
mai nt, a,l ning a flow of fluid through the second pipe, the s?ﬂum

for cachment to the |eading portion of the,first pipe to ﬂmgﬂlﬂ

t he f| rst pipe during insertion of the fig’st pe, to preverit flutd*|ow +
along the first pipe until the first pipe has been inserted, the seal

havi ng a vane whofh tis= dabcnmphhg,mgt demeingsy t oxl |IBigures as to Qornas
the flow of the fluid, but prevent the flow of a nore viscous sealing
material. 11. A modifiedsthyicFigunediar rehgBiguresidit iort | Pigureaedd,n or
described,, with reference to Figures 1 to 10 or 17 to 20 of the
acconpanyi ng dr afigyse a4, Fpguﬁ‘éguret 351 0fa$he Aqqampany ing; dravings or
‘Figure 12, or Figure 13 ure 14, ure .15 of _t he acconpanyi ng
drawi ngs or Fi gufdgures; 372§°a§ nB&i ?“PQ&fB'?ngguFégEﬁe 15- A repl acenent
pi pe the |eading portion of which is fitted with a seal as clainmed in any
of the preceding clains.

12. A replacement pipe the leading portlon of which is fitted

with a seal as claimed in any of the preceding claims.



