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Field of the Invention The invention b éggf ﬁ 'ﬁUtiQI}Ja’ieg 12 A4
assenbly and 'to a nmethod and apparatus for | Is?r} """ e
articles with a non-netallic tubular Iiner b e ?he | %é‘g‘,‘i"or pé‘tfldf yee

of the tubular article. Bri ef Deé(‘:rlp If&he‘l‘ﬁl‘gl prooprte PRged e, 1t

is well known to |ingeficb ARDAPE ner,  such a

a plastic liner, bonded U0 Tai\fb LINED «i;(;rﬁ kﬂml% u_?bl‘l}b%% . This

protects the netallic tubular Tronrcorroston resu g -from corrosive nmedi a

passi ng through the tubul ar conventlonal | i ned tubul ar products
of this type, and net hods aFa=&pHe . HE INVENTION i on t hereof, there

are significant problens. Specifi cal I y, there is a potential for voids and
porosity to exi s&gld_gf_ﬂ&tﬂ!ﬁnﬂ@nused to fill the annul ar space between the
liner and the ne the | ac ndi n tween the
annular filler trgedh?%xtﬁ ﬁaéétgﬁﬁgﬁlhéﬂgu?w? ﬁ@?%’pb LH%P &%&PG&BOS
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presence of g&éure bui | dup eto 8 gerrreatlon at the interface
ei ther the PpRded fgithe wéemqnsmamt ftdbulanarticle.| er nedi um and t he

i nternal tubing gﬁ@?% i fbri" Jpno[Ane filler mediumused in
conventional sy ed cnem cal resistance to the

envi ronnent al cottds Weﬂrimowrctwhnerrmlaﬂlo tumnaww&l@aaiorﬂﬁfetélﬁd: WRer, such as
appl i cations

barrier prof @J@?q@glmﬁ?t ﬁg&g%fggb&' nt I %Eaﬁe F"Qfﬁ"'ﬂ t@ﬁﬁgﬁ h'ggfggﬂ!;térin%ﬁt g? i on
bet ween t hendtaife tasdl FﬂSnﬂé’d SHPéQlﬂﬁ rom corr%glwf‘ § gitn?; thp&jgh

production practices |ned tu ars
convent i onathetubufaroyed general I y result in poor qual i ty and poor product

' , | | erf
Upon appl i Cat | oneiH bARRURALIGRY houidt iPdER R Se A methossands

apparatus used for production thereof, there are significant problems.

Ces

Specifically, there is a potential for voids and porosity to exist in the medium
used to fill the annular space,between the liner and the metal tubular. In
addition, the lack of bonding between the annular filler medium and the liner
and the metal tube lead to the likelihood of liner movement when the tube is
placed in tension or in the presence of préssdre buildup due to gas permeation
at the interface of either the liner and the filler medium or the filler medium and
the internal tubing surface. In addition, the filler medium used in conventional
systems offers limited chemical resistance to the environmental conditions
encountered in conventional corrosive applications. In this regard,
conventional filler mediums offer limited barrier properties with respect to gas
and liquid permeation and migration between the liner and the metal tubular.
With respect to the production practices for these lined tubulars, the
techniques conventionally employed generally result in poor quality and poor
product consistency, which ultimately result in reduced product performance.
Upon application of the non-metallic liner within the tubular, the end
flanges conventionally used to protect the tubing ends and provide for sealing
of the interfaces of the metal tubular, filler medium, and non-metaliic liner are
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fl anges conventionally used to protect the tubing ends and provide for
sealing of the interfaces of the netal tubular, filler nedium and
non-netallic liner are . - 2-
suscepti bl e to damage and possi bl e renoval by itens passing through the

|l ined tubular. Likew se, the end flanges are susceptible to nechani cal
damage caused by inpact during transport and installation thereof.

OBJECTS OF THE | NVENTI ON It is aceardingly an object of the present
i nvention to provide a nethod and apparatus for installing and bondi ng

non-net al | i %ubbé]@ﬁlﬂeft@ dfahﬁagélhﬁd possible l‘@hﬁ\l/dll iy ‘tetﬁslbaésmgfthto@lﬁﬂﬁoﬁe the
above- descri bed proble of prior art syst di ti.onal object

of the invefinediubdlat.o Lrhewwethe@nd fﬂﬁﬂQ;ﬁﬂ %ﬁel %csptlbleﬁgﬁgerphamﬁa@amage
appl I cat | on chiakq H AnfseRt ulting HIRpbAnd MStdi8R thefl Ponded to the

metal lic tubu consi stent manner to result
I n inmproved product consistency and quallty over prior art practices.
SUMVARY OF THE | NVENTI ON | n_accordance with the invention, an
apparatus is provided for IinEH%ﬂﬂzléﬂgﬁéaﬂéﬂﬂﬂﬁ%ﬂmﬁﬂiarticle The

appar atus incl udgs;ne (?éb?dlbglyuéHBB P@ﬁé‘glteﬁgm ﬁ'{vel'\ i0f o F’P‘;‘i'éﬂ'é g rﬂgt

interior of an el ongat e neans OI’ S aneous
i ntroduci ng and sppatatud foriinstalling dndtmncﬁngl nenkistéllivdlireys o tri@mténmdmmg this

I i ner tothelnerl roft e el ongat r grticle. The rat us may
further i no roRlalle UBUIsS Rl VaraRT o S EbPVa s Red PESBIRTA OIEY bt oi de
di anet er 'e%'?lsfé?ﬁé‘ the i nS| de di aneter of the elongated tubular article.

Thi s
An additional object of the invention is to provide for installation of liners

in this application that are readily installed, positioned, and bonded to the
metallic tubular interior in an efficient and consistent manner to result in
improved product consistency and quality over prior art practices.

SUMMARY OF THE INVENTION
In accordance with the invention, an apparatus is provided for lining an

elongated tubular article. The apparatus includes means for supporting a
tubular liner for lining an interior of an elongated tubular article and means for
simultaneously introdUcing to said interior the liner and a bonding agent for
bonding this liner to the interior of the elongated tubular article. The apparatus
may further include an elongated liner installation device having an outside

- diameter less than the inside diameter of the elongated tubular article. This
device further includes a longitudinal cavity extending from a rearward end of
the device to a forward end of the device and terminating at a bonding agent
spreader component for applying and spreading a bonding agent onto an
interior surface of the elongated tubular article during insertion of the liner
installation device into and through the article. A liner-support portion is
provided on the device intermediate the rearward and forward ends of the liner
installation device. The liner-support portion supports a tubular liner for lining
the elongated tubular article. The tubular liner has an outside diameter less
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device further includes a longitudinal cavity extending froma rearward end
of the device to a forward end of the device and termnating at a bondi ng
agent spreader conponent for applying and spreadi ng a bondi ng agent onto an
interior surface of the elongated tubular article during insertion of the
liner installation device into and through the article. A liner-support
portion is provided on the device internediate the rearward and forward
ends of the liner installation device. Thg-liner-support portion supports a
tubular liner for lining the elongated tubular article. The tubular |iner

has an out sitHandh@ i@ distfiéter of the elongated tubular article. Means are provided
REPLACENMENT SHEET

SEP 1998 for delivering the bonding agent to the spreader component dging thesinsertion

et veri ng iansanar I SlsRATIEc e ol Ao e AERIRGH e Kt or i on

of the liner instThhe hersupisort portion of thedineh irstallatiohadetlicengriyathvedul ar

article. . The [i ,ner-slg)port portion of the liner installation device
may have a GifumeEnil refleved partian opde whigh thetlinaksis swepeited.i ner i s
support ed. S : | | i | ; | a
source of the bon-igllqﬁg agenppggg?ﬁ%g{g %%ﬁggggg?%éﬁtgﬁ%ldggé/%ﬂrctaicdgﬁﬂgand

the |iner i rwrdihgeigent pesitiored exteritatiof ithwen tubivhar anticlesaricbthedirieninstaliatiarne
bondi ng agent nay further include at |egst .one condyjt extendin romthe
sour co-and 19r4en I ARAPRCe HeaRs ok fterBo s PORIRa IR ey tet: end
from the soypemdeldtqesst d ecrzér?c{}ﬂ{ qu%t@flfin 'ﬁém(lﬁe%%ﬁkdéaaﬁd‘ﬁrbggﬁ the finer

comuni cation with a cha ) r installation devi havi ng an end
porti on operinstallation deNices prhendendwit mayrexiend fromhthedsaurce throughdhediner may

e e e ekt e Al RS SRRl R Y Al AR kO o
installation device having an end portion opening into the spreader component
of the device. The chamber may include means for mixing the bonding agent
within the chamber prior to introducing the bonding agent to the spreader
component. The source of tt_\e bonding agent may include means for metering
a plurality of components of fhe bonding agent through separate conduits for
each of the components and into the chamber for mixing. |

The spreader component may include a bullet shaped end portion and a
plurality of bonding agent outlets spaced around a circumferential portion of the
spreader component. Alternately, the spreader component may include a
spinning spray head for spraying the bonding agent onto the interior surface of
the elongated tubular article

The bonding agent outlets of the spreader component may be oriented
at a reverse angle from the forward end of the device. This reverse angle may
be within the range of zero degrees, which is perpendicular to the longitudinal

. axis of the elongated ihstallation device, to forty-five degrees with respect to
the longitudinal axis. The reverse angle may be approximately 26°. The
bonding agent outlets may have the exterior ends thereof connected to
transverse spreader grooves formed in a surface portion of the spreader

component; these grooves are oriented fransverse to the longitudinal axis of
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conponent. The source of the bonding agent may include nmeans for netering a
pLurality of conponents of the bonding agent through separate conduits for
each of the conponents and into the chanber for m xing. The spreader
conponent may include a bullet shaped end portion and a plurality of
bondi ng agent outlets spaced around a circunferential portion of the
spreader conponent. Alternately, the spreader conponent may include a

. spinning spray head for spraying the bondigag agent onto the interior

- surface of the elongated tubular article The bondi ng agent outlets

- of the spreathRy doBc®OThebe ol ATdyds atlanangly ofzerddo 750 rélative e the
forward end of the device. This reverse angle may be within the range of

zero degr ees! longfudinal §x'§@fﬁhﬂ(ﬂeé’!ﬂeapr? Gﬁim}éaPBF@?'méﬁﬁ ¥46°.axi s of the
el ongat ed | nst al | $hbhrBEd Gombnd ity oAU B0IBEE tiisgpem 19 the

| ongi t udi nal axis reverse et e The
bondi ng agencomedted o thegy fdravaed Eend cﬁﬁherspceadardmmﬁmm#ommmﬂlza@ the

Component . NEBOBF GOMENERE WL e oIk Arle astllor REraBsint FovPIANta, <

of he bondmg a ent in a direction fonNard of the sFreadei‘bon{dBﬁeﬂ?ViTﬁ% These
grooves nmay be at an zero to err] ative to the longitudinal

axis of the Wmarceent}naszeﬂ)datbynapbe&wm aped 45 The spreader
conponent may include a wiper...centraliz [¢ | at e connect o(ﬁ%e f orward
end of the spread aﬁ%‘?’f’gﬁgﬁ i ec’Bﬁ{ aﬂe hod ¢ tﬁﬁdn\’?{g'o% ﬁ&utl%r Glednay

wi thin the tygyrévidadivitd 4 liag b intdRItcRRPsIRLIEREBIEIintefthbetiblesbthg agent
in a direction forward of the spreader conponent. This w per, centralizer

plate may betubiular lineggerlining the artigle.awihy thextuballag articlerhaving ap euiside he

I nvention, ) duci ng
simult aneous?%n{‘%gp i%rr? ébttﬁérﬁ'é ot w*'"g{e?g’lfﬂ%jewnﬁ {drbﬂ | nlrﬁée ﬁéﬁ 3
article, w tbohdiagtagertdor bonding ¢hd tubular irertoithe é!bngated tubular article.

The tubular liner and the bonding agent may be introduced simultaneously by

mounting the tubular liner on an exterior portion of an elongated liner
installation device and introdycing the bonding agent through a longitudinal
cavity of the installation devi-ce and into the elongated tubular article, while
inserting the elongated liner installation device into and through the elongated
tubular article to position and bond the liner to the tubular article.

A lined tubular article in accordance with the invention, includes a
non-metallic tubular liner bonded to an internal surface of a metal tube by an
organic bonding agent positioned between the internal surface of the metal
tube and an external surface of a non-metallic tubular liner. The non-metallic
tubular liner extends to both ends of the metal tube. This provides the tube
with a continuous, uniform internal surface from end-to-end. A non-metallic
flanged end piece is secured to each end of the metal tube. The flange end
piece has a first portibn extending into the metal tube and between the tubular
liner and an internal surface end portion of the tube. A second portion of the
flanged end piece covers the end surface of the metal tube.

o
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di ameter | ess than the inside diameter of the elongated tubular article,
.and a bondi ng agent for bonding the tubular liner to the el ongated tubul ar
article. The tubular |liner and the bonding agent may be introduced

si mul t aneously by nmounting the tubular liner on an exterior portion of an
el ongated liner installation device and introducing the bondi ng agent -
through a longitudinal cavity of the installation device and into the

el ongated tubular article, while inserting the elongated |iner installation
device.into and through the elongated tubular article to position and bond

the liner to the tubular B%QFEFEUESCRIFTIOWF AL IbRWWNGS” icle in
accordance with the invention, includés a non-neta ubul ar |iner bonded
to an internal SLﬁlgamﬂasaaassemblyuiew imycraas-seg’mn ofbnemt@pchgmmlt of

positi oned betwee @&P i.nt ern { P ﬁépﬁ et al be an n ext er nal
surface of Z2PPGENEAS l'"'egt%ﬁpasa qﬁ'é‘suaf G FEF%rI aneew li ner
extends to heydhtRpds of the metal tube. This provides the tube with a

continuous, uniforminternal surface fromend-to-end. A non-netallic
f I anged end pi ecdigyresadsiaduotedetaied assembly viewrintcsoss-seetionmataf | ange end

piece has a fir the nmetal tube and between the
t ubul ar Ilncﬁpn}i%nejﬁ fﬁﬁ%?ﬁﬁ%@ﬁ%?’ggﬁgé 'portion of the tube. A second
portion of the flFigarsi3edn I@ﬂbﬂé&ﬁéﬁﬁﬁdﬁ@s@ﬁ&tﬁiﬂéﬂh@dﬁmﬁ@ﬁeﬁf&iﬁ' t ube.
- 5- BRI EF CRI PTI ON OF THE DRAW NGS Figure 1 is

an assenbl y Rigui® 2in cross-section of one embodi nent of apparatus for lining

an, ol ongat ed { UbURlral dolided ARELA9RGR o Bpreiel BHER ddibonent and™ 947

2 is a nore detail ew I n Cross- sec ion o onen t he

appar at us ofalfergatecsginning sprayhgadcotnpconent of kg delvide \of Eigurescl, @ anded;t i on

of the conponent |9|BurFé gucro?ngr'ises additional detailed showings of adapter block and
stabbing/pusher block components of the assembly of Figure 1;

Figure 6 is a detailed assembly view in cross-section of the alternate
opening spray head component of Figure 4;

Figure 7 is a cross sectional view of an assembly in accordance with the
invention that includes a metal tube having a non-metallic liner bonded to the
interior thereof, with non-metallic flanged end pieces positioned on both ends
of the metal tube;

Figure 8 is a detailed view of a flanged end piece component of the
aésembly of Figure 7;

Figure 9 comprises detailed views of a preferred embodiment of a
spreader block component; "

Fig ure 10 comprises detailed views of the wiper, centralizer plate; and

Figure 11 is a detailed assembly view of the spreader block component

of Figure 9 and the wiper, centralizer plate of Figure 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
With respect to the drawings, and to the present to Figures 1 through 6
thereof, there is shown an embodiment of apparatus for installing a
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Figure 4 conprises detailed views of a spreader block conponent and
.alternate spinning spray head conponent of the device of Figures 1, 2, and
3; Figure 5 conprises additional detail ed showi ngs of adapter bl ock
and st abbi ng/ pusher bl ock conmponents of the assenbly of Figure 1;

Figure 6 is a detailed assenbly viewin cross-section of the al ternate
openi ng spray head conponent of Figure 4; Figure 7 is a cross
sectional view of an assenbly in accordar®e with the invention that

i ncludes a netal tube haV|ng a non-netallic liner bonded to the interior

t her eof wi hbnnnetatm brhén' ind hmt@jbdttdndarmlracmalpng withoa eondingoagdntends of

t he netal 3ure a detalled view of a flanged end piece

conponent o Wﬂ@gatohaee'fﬁﬁr Omeﬁﬂgjﬁ Figure 9 conprises detailed
views of a pref erﬁ(r?gléﬁggféﬂ lgt%l'ltmé’tfallo l&PH@@fé@rdQ&Bﬁg eﬁ%ﬂaﬂ'ﬁﬁ'}a

Figure 10 conprises the w per, centralizer pFaté and
Figure 11 i éncludies anlasihplerddotk ¥2\andha sprea‘der:hlmda%mﬂ:lmklonga@afmmgf

L0 el it b S s, o

draw ngs, agHafiber® ﬂ@r;ﬂéﬁﬂbdtvﬁtﬂza%tﬁﬁtybett’ﬁrx@w% RéANLOf thd18H8pler Shown
an enbodi ment of apparatus for |nstal

-6- non-meblpak 215 aétabmng!pnshmbleck agul ar article along with a bonding

netal lati on’devrs 2oRGDgl et Sokis abd eivery o dRRRAREE et A5 1 oci

12 and a spreapeprovidekesdtérior bhthelirirangtaligtbriteviod 10. The delivery device
22 includes an electric motor 24 drivingly engaging a pair of screw jacks 26.

The screw jacks 26 may be adjusted to meter components of the bonding
agent contained within a pair of coating cylinders 28. Alternatively, an
air-driven proportioned delivery device could be used. Conduits 30 extend
from each of the coating cylinders 28 through the stabbing/pushing block 20
and into communication with the mixing chamber 16. '

In operation of the device 22, the motor 24 drives the screw jacks 26
with the coating component proportions being metered by selected drive ratios
to provide the selected mixture ratio to the mixing chamber 16. These
components are mixed in the mixing chamber 16 by the mixer 18 for spreading
onto the interior surface of the metal tubular by spreader block 14 via outlets
32 provided through the spreader block.

Alternately, as shown in Figures 4A, 4B, and 6, a spinning spray head
34 may be substituted for the spreader block 14. The spinning spray head'
rotates to deposit bonding agent through openings 36 in the spray head onto
the interior surface of the tubing from the mixing chamber 16.

In a preferred embodiment of the spreader block, as shown in

- Figures 9A, B and C, the spreader block 14 is provided with outlets 32 that are
oriented at a reverse angle from the forward end of the spreader block. The
outlets 32 are connected at exterior ends thereof to transverse spreader
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chanber 16 between the spreader block and the adapter block. The m xing
chanber 16 is provided with a static-type mxer 18. Rearward of the adapter
bl ock 12 is a stabbing/ pushi ng bl ock 20. A bondi ng agent source and
delivery device, designated generally as 22, is provided exterior of the
liner installation device 10. The delivery device 22 includes an electric
notor 24 drivingly engaging a pair of screw jacks 26. The screw jacks 26
may be adjusted to meter conponents of the bonding agent contained W thin a
pair of coating cylinders 28. Alternatively, an air-driven proportioned

del i very degraavessi? formedivdbe sostagei afshe spesadsaidlecks ni besegegovesareoat i ng

cylinders 2 éq | I_n I d into communi cation
with the m'g"'% e%%&%%h?a% Mgﬁﬁﬁﬂ%@g%q‘@ﬁe?%v e device 22, the notor
24 drives the scpgvshowikin Pigures hOAEnd Bphiwiper, cantratinér platepd4 of ons bei ng
netered by selected drive ratios to provide the selected m xture ratio to

t he rr:ixi ng Siskrehaperbconfigaiation isRfovided tor copngelien o thedopvardend phiieer 16
y the m xe Rk ' i nterior surface of the netal

t ubul ar by éBe%gﬁgrb“z‘P{)ﬁg'ﬁ“\?ﬁﬁt@%@'ﬁ% 32 provided through the spreader
bl ock. e Al t §heatereyse asglelofihe ioutlEtsyB2 as shawndiB, Figuksd® facilitatenthieng
spray head 34 may be_gubstituted for the spreader blgck 14. The I nni ng
Shray head POERANG o5 TR BoRdino s betugentne Rrs A SiemekidaBo Y e

spray head ePé\mnghﬁ i%ﬂgﬁ@ﬁgéﬁfﬁﬁ&&tﬂé lin? duriRb Msdriien of ife Hstiionhanber
16. I'n a preferred enbodl nent of the spreader block, as shown in
Fi gures 9A, devigedi@into tke tybing.d dheltgroones 42ifurthenfacilitatethisraciion witk 32 t hat

oo ot afbert 15 B R B Ao SRR B 3iel sehRaRROaRdE o8 ok
spr eader in association with the spreader block configuration, as shown in Figlreoves 42
formed in the surface of the spreader block. These grooves are

provides for improved centralization of the spreader component by supporting it

~ centrally within the metal tubing during insertion of the installation device into

the tubing. In addition, the plate 44 serves to impede movement of the

bonding agent in a forward direction related to the spreader component during

insertion of the installation device into the tubing.

The bonding agent may be an organic medium of a two-component
system. Alternate organic or inorganic mediums may include single or
multi-component systems. The material will provide an adhesive and/or
chemical bond with respect to the liner and the metallic tube. This will
minimize liner movement when the tube is placed in tension and gas
permeation between the various layers making up the assembly. |

The liner, designated as L, is installed by mounting the liner on the
installation device 10 as shown in Figures 2 and 3. The liner, as shown in
Figure 2, is supported at each end by the spreader block 14 and the

- stabilizing/pushing block 20. The installation device provides for insertion of
the liner as the metal tubing is held stationary or rotated at a controlled rate of
speed while the spreader block 14 or spinning spray head 34 mixes and
applies the orQanic material 40 adjacent the leading edge of the liner being

inserted. The organic medium is applied in a 360° pattern and evenly

e
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oriented transverse to the longitudinal axis of the device. As shown
in Figures 10A and B, a wiper, centralizer plate 44 of disk-shaped
configuration is provided for connection to the forward end of the spreader
bl ock as shown in Figure 11. The reverse angle of the outlets 32 as
shown in Figures 9 facilitate the spreading of the bondi ng agent between
the liner and the netal tubing by drawi ng the bondi ng agent under the I|iner
during insertion of the installation devige 10 into the tubing. The grooves
42 further facilitate this action with respect to the spreading of the
bondi ng agewfistrifiiRdYodRI theCRitiulad spade b} itkerthel spreaderchlotk on tivé spinhitgy
spreader bl ock configuration, as.shown in Figure 11, provides for inproved

central i zat isprayheade Afier dag linetisipseied, the otganismediym is allowedita v wi t hi n

the metal tyhig [ NGy d I Ok t i i i ' ;
tubing. In §%5t?‘¥ !Vg‘%qﬁet %\eé %’ﬁg‘é’é "ﬁg '@?v%gh%@ﬁ%%%guﬁgsg%nﬁgr% lﬁgndi ng
agent in a fsprayhdadi3dd s removed ahddhe instaltationr devies iscrempavezhfroduihieng
insertion of the inshaLIatlon devi ce i,nto the tubhn ) The g?nding
agent may bduBiRISY-gdRedingeis thendrimmed 4o PrepRSlengt s%&‘{%ﬂq flapges 38 8Sor gani ¢
or 1norgan %hEWi’i e U@svg@w%@i %ﬁe@bn%é@nﬂ%%ﬁ’é‘ﬁjﬁin@ﬂ?t?%enﬁhe
material w T provi 8 an adhesive and/or chem cal bond wth respect to the
| i ner and t Hianges48 are helddn ptadesbythe bandingiagent. derinstredhahsutficientt he
tube is plaged jn tensjon an as_permeati.on. betwegn. vari ous | [S
ki g up. ¢ oSt ERGt & proviaet eiial BpPlicion i AREid poRHY ey ey o,
mounti ng t heyd 4hsliedtd thizansation drit bPthedabirgeddihginsteiationi n Figures 2 and
3. The liner, as shown in Figure 2, is supported at each end by the
spreader bl ock 14 and the stabilizing/pushing block 20. The installation
device provides for insertion of the liner as the netal tubing is held
stationary or rotated at a controlled rate of speed while the spreader

bl ock 14 or spinning spray head 34 m xes and applies the organic materi al

40 adj acent the | eading edge of the liner being inserted. The organic
mediumis applied in a 360[err] pattern and evenly
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-8- . distributed to fill the annular space by either the spreader block or
the spinning spray head. After the liner is inserted, the organic nediumis
allowed to partially cure. As shown in Figure 3, themthespreader—btock 14

(or spinning spray head 34) is renoved and the instal ' ' i '
renoved fromthe tubing T. The liner is then trinmed Jﬂiﬂﬂ (Iugﬁilﬂland
end flanges 38, as shown in Figures 7 and 8, are inst s of

the tubing T. The end flanges 38 are hel€8-in place by the bonding agent. To
i nsure that sufficient bonding agent is provided, manual application of
addi ti onal WHATHS G@hAIMEDIS:be applied to the insertion end of the tubing
during installation. -9-

WHAT 1S CLAIMED fls;  Apparatus for lining an elopgated tupplar agticle, campdsingd ¢ ubul ar

article, co Ina | ' : tod ' ' an

ot S5 e o SRl !fB9 saPoGitABIbiar RT fortiiidy Iag‘flh%giiogsg%%ﬁgﬂ?éwgbul- ar
articl e andtubsinrariclegard meanst fod simaiitaredusly iskrodudingdo fsaihinderniarasaidr d end
of said devjice to,a,.forward end of said device and .term.nating at a bondi ng
agent sprea ?f%qurﬁd’r?éﬁ% 8933€ f%ﬂ@'%%ﬁ'é%@éﬁ? ?@dé“tﬁﬂﬂﬂphﬁgggent onto an
interior suglongated tiRiisr tiglegat ed tubular article during insertion of said
liner installation device into and through said el ongated tubular article,
a liner-support portion internediate said rearward end and said forward end -

f id i i |1 gt ' : ' I | | . f li ni
Sai d el ongat ed"t Bbul PR doF b HRAGEH b Oet HBIC G oo G 1 ce
di amet er | eefonghted merdinstiation dievive!ifaving aRDulsigl ARaAtRY IéshtHanrarar ticl e,

and neans for _deljvering sajid bondi ngl agent to said .
inside diameter of said elongated tubular article and comprising a longitudinal

cavity extending from a rearward end of said device to a forward end of said
device and terminating at a bonding agent spreader component for applying
and spreading a bonding agent onto an interior surface of said elongated
tubular article during insertion of said liner iﬁstallation device into and through
said elongated tubular article, a liner-support portion intermediate said
rearward end and said fomé:'d end of said liner installation device for
supporting a tubular liner for lining said elongated tubular article, with said
tubular liner having an outside diameter less than said inside diameter of said
elongated tubular article, and means for delivering said bonding agent to said
spreader component during said insertion of said liner installation device into
- and through said elongated tubular article.

3. The apparatus of claim 2, wherein said liner-support portion of
said liner installation device comprises a circumferential relieved portion at
each end of said liner-support portion onto which said liner is supported.

4. The apparatus of claim 2, wherein said means for delivering said
bonding agent includes a source of said bonding agent positioned exterior of
said tubular article and said liner installation device.
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spreader conponent during said insertion of said liner installation device
into and through said el ongated tubular article ——wheretn—sai d means

for delivering the bonding agent includes a source of sai nt
positioned exterior of said tubular article and said U!mﬂ Fﬁm
device, and further includes at |east one conduit ext

source and through said liner installation device. : The
apparatus of claiml, wherein said |liner-g0pport portion of said |iner
installation device conprises a circunferential relieved portion at each

end of said |iner&suppqmte msaranm @rrttlam\m whetein Gald h@ansSos dpisrirgfisaid
3. The apBarat us of cla rein said at | east one conduit extends
fromsaid so PB@'“Q@Q%JH“B@F E‘Clq‘*%rat leastanesonsiitrxteadingHfrem; said source

comuni catlog Wtﬁ%@ﬁ%ﬁ%brﬁﬁ?&l?‘%n@é@ an end portion opening into

sai d spreader conpo apparatus of claim 3, wherein
sai d chanber of said I|i ner I nstall ation deV| ce includes neans for m xing

sai d bondi ng agen ther riof to.intr iaqn of, s ondi n ent to
sai d spreader conPonent!. The'a para{ussofclaqu- §55%Pmagfﬁaéfanﬁ19 erein

sai d source eke;fﬂbch&ﬁrs@:@goawtmbngh%@ﬁﬁuﬁmﬁ&aiaafoﬁ‘abwcbnsna idour al ity
of conponents sal d bondi ng agent Throu separate conduits for each of
sai d conponeaosimumication withi a:lchambbethereof hawhg@n end portion opening into said

spreader component.

7. _The apparatus of claim 6, wherein said chamber of said liner
installation device includes means for mixing said bonding agent therein prior

to introduction of said bonding agent to said spreader component.

8. The apparatus of claim 7, wherein said source of said bonding
agent includes means for metering a plurality of components of said bonding
agent through separate conduits for each of said components and into said
chamber for mixing.

9. The apparatus of claim 2, wherein said spreader component
includes a bullet-shaped end and a plurality of bonding agent outlets spaced
around a circumferential portion thereof.

10. The apparatus of claim 2, wherein said spreader component
includes a spinning spray head for spraying said bonding agent.

11. The apparatus of claim 8, wherein said bonding agent outlets are
oriented at a reverse angle from said forward end of said device.

12. The apparatus of claim 11, wherein said reverse angle of said

bonding agent outlets is within a range of zero degrees being perpendicular to

—_—
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6 . . The apparatus of claim 1, wherein said spreader conponent includes a
bul | et -shaped end and a plurality of bonding agent outlets spaced around a
circunferential portion thereof. 7 . The apparatus of claiml

S bonding sent. oo g "rne-apparatoe of ot NG BEFHILI GA:

bondi ng agent outlets are oriented at a reverse angl e frof shid' fdrward end
of said device. 9 . The apparattt of claim®6, wherein an angle of
said bonding agent outlets is within a range of zero degrees being
per pendi cul aa lengituinalreyis ofisaid lapparatus o #5° evithy respdcetr tecsaid iorgfitugivial

apparatus to A45[err] wth respect to said | ongitudinal axis. 10
The appar a®%XI8- of claim 8, wherein said reverse angle is approxinmately
26[err] with respect to said | ongitudinal axis. 11 11.

The apparatus of claim 8, wherein said bonding agent outlets have exterior
ends connect ed t 018r anTherappasatusafelaigr dbwbeiein saiduireferse angleion of sai d

e Bl 25 RS Sel Pl L g, 2 o
transverse spreader
14. The apparatus of claim 11, wherein said bonding agent outlets
have exterior ends connected to transverse spreader grooves in a surface
portion of said spreader component oriented transverse to a longitudinal axis of
said apparatus.

156.  The apparatus of claim 14, wherein said transverse spreader
grooves are oriented transverse to said longitudinal axis of said apparatus at
an angle within a range of zero to 75°.

. 16. The apparatus bf claim 15, wherein said angle is approximately
45°,

17. The apparatus of claims 2 or 9, wherein said spreader
component includes a wiper, centralizer plate connected to a forward end of
said spreader component for centralizing the spreader component within said
tubular article and for decreasing movement of said bonding agentin a
direction forward of said spreader component.

18. The apparatus of claim 17, wherein said wiper, centralizer plate is
disk shaped.

19. A method for lining an elongated tubular article, comprising
introducing simultaneously into said elongated tubular article both a tubular

_—’_—._——-—_‘—_—_‘__—___
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grooves are oriented transverse to said |ongitudinal axis of said apparatus
at an angle within a range of zero to 75[err]. 1?watus
‘of claim 12, wherein said angle is approxi mately 45[err].

The apparatus of clains 1 or 6, wherein said spreader M“Fes a
W per, centralizer plate connected to a forward end “ﬂlﬂﬂ“]“ﬂ(ﬂ“
conponent for centralizing the spreader conponent wt hﬁ n esaitd #ubtl ar
article and for decreasing novenent of sdRd bonding agent in a direction

forward of said spreader conponent. 15 The apparatus of claim
14, wherei nlige# f?br\h'nmysald@wmgaétédduqubaaehdle, athidcs& behdimgdagent for bonding6. A

I|nedtubular article, conprjsin | tub a non-netallic liner
cheni cal |y Baistibulay |¥§\¢rt?1§€!drﬂpﬂ€ﬁ£@g aéﬁﬁ“ﬁ metal tube by an organic
bondi ng agent positioned between said internal surface of said netal tube

and an external surface of said non-netallic tubular liner, said
non-netal lic tub@0ar |Themethadofichimti®, whesein ssid tutuflacliner ansk saidt ube to

provi de sai tal tube w.t tJn us orm _..inter urface from
end- t o- end nﬁ&‘%ﬁﬁemrgl bl fegﬂd?% %rﬂ?%'fsg(c%v mouning SFBP R"’é’i%’ﬂ'"&ﬁ&

sai d metal Gghodedd) Horftbﬁrtﬁ% étaﬁgate%pmqéﬁmauat@bﬁ devite ﬁﬂﬁhhﬁﬂd@éﬁh? %@idTg
into said netal tube and between said tubular liner and an intern surface

end porti dondingsagentibreugh atlengitudinalsayity of paidiinstallation derige andeento

surface of Sé%%dj elrgx%tg%{ed tutbll’.}i)aer' article while inserting said elongated liner installation

device into and through said elongated tubular article to position and bond said

tubular liner within said elongated tubular article.

21. Alined tubular article, comprising a metal tube, a non-metallic
liner bonded to an internal surface of said metal tube by a bonding agent
positioned between said internal surface of said metal tube and an external
surface of said non-metallic tubular liner, said non-metallic tubular liner
extending to both ends of saiEl metal tube to provide said metal tube with a
continuous, uniform internal surface from end-to-end and a non-metallic
flanged end piece secured to each end of said metal tube, said flanged end
piece having a first portion extending into said metal tube and between said
tubular liner and an internal surface end portion of said metal tube and a
second portion covering an end surface of said metal tube.

————
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