EEUP%LNG FOR LI NED PI PE-Thi s |nvent|on relates to nethods é%? FBWé%ng (SB
ngIE s of plastic.lined netal or other pipe mhere a-wel ded or threaded 57
joint is not possible or not: suitable. 5..1. . . 'In general, nethods are

descrlbed for joining t he: ends
WHI? i{C e pe len ths the end
face .of at |east one pipe is pr Qﬁﬁ £§é & %%?lglggllar Mﬁlch S '

|nsefted in the o f
ALl Ty to 10 Cover e WHEFA The b *O@eé‘”’?%g‘ﬂ?fiﬂgéa*‘ﬁ& e o

pi pe |engths caqem@ﬂﬁyc&xiﬁmggﬂherl1medd®eaaboa | phbe i
pi pe, I pl PhBeS| BaDE Ef joins:
wo pi pe engt@%ﬁfﬁ 23{‘7 bé’a j;&fﬁ{e‘ignﬁﬁtf bbss9YRki 8¢ noA band of

astic liner c&n
recess 15. in the couplin
- eeve t o nate\gdﬂtdﬁ&eradlal edges of ‘the flanged plastlc coIIaPs sg t hat

1e cconduit. is fully Jine e f
2 brhe 8 ofm s o TR e

heci fication. Xhe ends ofIhwan@théF1FoFﬁ§edtﬂépF B en§ can be

tted into a bel
ange nating\Mﬁqﬁtﬁep?dopna{hgeggbegnﬁ'Bﬁpbeﬁ@tbrdedtddubxﬂ%wtlc col lar

ining in the bell. That
Sggg: ]1: i cation NCDLWGEOMaCh“hA§hbéén1&Is\?lr&§d’I %Pz)gq}ehélyp%gtsenoc{ gg'ent
S Caupl i ng bei vet | BB R & e b o it ded
i pe,, eac
|3ch udi ng fA0. eacow¢entbh angl aft it gec@l’lpér' heﬁ‘l énacr{]q.leg% ar lIgéort;“oﬁ :‘: '[]telr n
. in the plas;ﬁctbbngquflbhgtmgpeahemgtHdﬁﬁbéﬂt&gﬂthmml1ﬁ$hﬁgea o ’

cgvering the end of .its pipe |en
ogposite _ couphngpseeeve Un'ber' t}%1tnmslotlheen%m Fp’%é]glé‘l‘émg o

"together by an 1nterference f1t coupl1ng., A band of

" plastic Lliner can be carr1ed in an annular recess

—h—hmf—rr—rw-c

15. in the coupling sleeve to mate with the rad1al edges
 of the fLanged plast1c collars so that the condu1t
is fully l1ned. ' The.ends of the sLeeve can be depressed ; o
into the pipe to form a mechan.cal 1nterLock That
s the subject of this specification. o
20. L 'In another form, the l1ned .pipe end can be f1tted
into-a bell formed on the other pipe length; with
the plast1c.coLLar fLange mating with the Llining in
‘the bell. That is the subject of Patent Spec1f1cat1on
_No.8304765 which has been d1v1ded from the present
.'25. specification. - -
~ According to one aspect of the 1nvent1on, there
'1s prov1ded a coupling between two tengths of pipe,
each of wh1ch has a plastic liner including for each
. tength a plastic collar having a tubular portion fitting
-30.' in the plastic liner of its pipe Length and an external
flange covering the end of jts pipe’ Length, the two
lengths being fitted into opposite -
ends of a coupling sleeve w1th the two externa[

flanges in contact.

Sopravee oot



Accordi ng to another ‘aspect -of the-invention, there.is provided a nethod

joi ntng the open ends of. two |'engt hs of nEtaJ-%ﬁ pe, each having a plastic
liner, to forma continuously |lined conduit, conprising inserting a plastic"
collar in the open end of each 5. . of the pipe'Len t hs SEid.Elas i,C_ -
col.lar conprising a tubul &cceddiingn a4 AN IHRE tnef Rt VBP%é°Péngth
and-an external flapge oMl i iR e dftHde §Ff pPol#nEshthandpensentisng
the ends of the pi.pe Iengths into opposite ends of a gcoupling sl eeve, 10.
having an internal @fafeerl egigh | I%%E?ktﬂﬂP?heeéﬁﬁeHRKP"giﬁnﬂﬁgftdf !
_Sfai d pi '-peh-l eng:}h' PritghetrQ itb'bsa‘;dﬂnprhdthrﬁddir&ﬁd@sf}*anggsmmegldhritablﬁbmipmgsing_
rel ationship The joint can be forned convenj ent nd rapi Wi t .
appl i cation of - suf f 18S&At Wgat® A} acFaWa‘g_ec‘?LQiaT-hbX | ?HﬁdoB?Befxgnatft '%leé“

i nterconnécti og, canolfe thwf fp igeertdng ttechaga tdl pyasbier cotked comairtilsdinand”
any .internal pressure whigh t he. rempi nder of t C Lt i nd.
The”interconnectionam&ﬂﬂﬁiﬁﬁ &9&31?ﬂm&15%hn%a§nbgﬁgoﬁsg%reﬁ%l&hgggg%%ﬁ'the
field to make repai Lengthaldraf atn st émaki 6t angel nwdrdogddihes esichedf Fhe
rotation of the pipg.is notyfeauifed 19, PETMENENkORALS Te dhivgapeons of

the parent and divi ’

ends of & coupling sleeve with the two external flanges in contact. 2. (Eg
of -

lengths into opposite ends of a cdqpling sleeve
- 10. héving an internal diameter slightly less_than_the. _ |
o external diameter of said pipé-tength priqr to insgrtion
‘until said_fl;nges'meet'ih ébutting relationship“
) The joint caﬁ ke formed ¢onveniently and répidly '
. without applic¢ation of sufficient heat to damage
15:. the lined bipe;zénd.the:iﬁtergonnecfion_can be i
"'fsuf¥%cﬁently mechanically interlocked to withstand -

"any internal pressure which




enbodigrents will be described: by way of " exanple with reference to the .
acconpanying 10. - drawings in which:- FIGURE’1L is a sectional.view of the *
end portions of two Lined pjpe sections and the coupling sLeeve prlor to
assenbly for a cou Lin acco d|n to the re eC|fbcat|on

nt .
FIGURE 2 is a secti"éndl f Ol £91 bFﬁ?? Wit8s§taRfce mnth t he -

parle SpeCIflcatlon F|TGHRE|rﬁtdrscéhrp@dfﬁpﬁﬁtmeehddewf cheaﬁneredtﬁame f
colflar; - . cti onal V|em10 one
f otm of - 20. thg'aé'OL?pﬁ W%?%b%t%f%?%réﬂu&'%pfig %8I 08k e FEP2AIS ng
d; .. ... or alterat1onsfﬁﬁ1§§h§81ng binedt conadbitisewi'ncef the
pllng sl egve of RE 4 ter t sle dyc ter
contain tﬁé sedl9 r?'(g;%ube%nc1‘5Ajr a‘;ahe p”? ’LF{?&RE@%"?EEQ tgc;%log(r%altq’ '}
pling joint forned|lfhﬁxxnmknmeomwtufthbedbarshmnahdspewnﬁn@mwﬂon from
lay coated.lined n n n | |
spective view ofp[yan en%ﬁce 30 '?y. %%)L{:SH?EQ SEEBI h’rjagllt?ér?ag‘elvl%ﬂod‘ pin
s of 1ined pip&ayst rndlicsetahml enpedinpott Wdhl beddrisCorEed |bs'_a B
se¢ti onal view of ALY d O 1 (R FBFe HEhE £BC1RRIcldnpafoliy of
FIGURE 6. - .4, Conventionally, netal pI pe sectlons havi ng a Contlnuous

t upul ar plasﬂpellqﬂﬂwkﬂﬁﬁlkﬁ $b1?thyl

FIGURE 1 1s a. sectaonal view of the end por;1ons

spéci ficat’i ons nmay be' carried into practice in various ways, and certain (

hjof two lined p1pe sect1ons and the coupl1ng sleeve
_ ) pr1or to assembly for a coupling accord1ng to
__”althe parent spec1f1cat1on,-';;__ .
15:hfﬁ=' ’ FIGURE 2 1s a sect1onaL view of a coupl1ng
f?jo1nt in accordance with the ‘parent spec1f1cat1on,

.FIGURE 3 is a perspectwve v1ew of an end face

'jfcollar, ' R -_ R e s
o " FIGURE 4A is a sect1onal view of one form of .
-20. ;the coupl1ng sleeve ‘before reduct1on to 1nclude Sk

.:ﬁthe sealing band; _ _
e "FIGURE 4B 1s 2 sect1onat view of the coupl1ng
;sleeve of FIGURE LA after the sLeeve has been reduced

_ _1n d1ameter to contain the ‘sealing band'
'25. n}"“ FIGURE 5 is a sect1onaL view of a coupl1ng

“.;5Jo1nt formed in accordance w1th the d1v1s1onal )
.spec1f1ca;1on from spray coated l1ned pipe Jo1ned by an
'1nterference fit; '_ '

~ " FIGURE 6 is a perspective view of an end face
30 . collar for use in Jo1n1ng bell and pin ends of L:ned
: pipe to the divisional spec1f1cat1on, and
' FIGURE 7 .is a sectional view of a-coupling

| joint formed using the.end face collar of FIGURE 6.




chloride or other plastic are formed so- that the plastic | i ners extend .
fromthe” end of the:*section 5. and overlap at a joint or are formed in- /
some ot her manner so that ‘the ends of the plasbﬁe liners are joined to form
a.continuously lined conduit. Wieh a section of such lined conduit |s :
renoved, the renpval is usually acconpl i shed by merely cutting 10. t hrough
the. pi pe. The pipe may be c@nn?omtsewethY,rmatehsp198chea$1wos hevoves a

fauley, dammged or | 3 SRELAORLET 00,105t BLESRIT R1nBENSLcAPRY HalSv iqy

However, ‘when a portion ondul enove such as b
pi pe and |iner are bothiarside sewere'dhen DheSSaneapIEariermedwsm tehmtodé‘re end

The end Tace of the fide{o tiWer expReefaapdofioLneoshad ol the Naddnigr . In

order to I‘ej oi-n the Pl pe sectl ons or e sections. :
candui t, ‘means Aust FNhraxs dewp t at paolewttne Qoe fexpedednemnfea@eﬂtﬁrthe

picpe. FIGURE 1 ill ust,,(ael.;,eé,. 148 ORPESENe e@ﬂ'és%f“é’ﬂe%@%s%‘%t Qe AN/ N

the pipe liner and netal pipe are coterm nous and whi are to be jolned to
forma continuously 1iaftr¢ohdiufern A2 FPPE%BP&FédY2$1“anCPW@Hdﬁwm ngs, a

fiorst pipe section 10 havi nghénpPhaséé€ibhN8k ddchs Ltmelaedowdnuqct Wid removed,
second section pi pe section 12 having | astic Liner Th. e nmetal pipes -

10 and 12 both have eXffosRfeRl fhie%sﬁﬁPéﬁdaIS°W9|n§hFﬁ PHeﬁﬁQ%ﬁ%;Qﬁt?YﬂS
30. end faces qfp.lingiroddh atifle 13i pé £SPRET pVBkY malnNb@r @&t @ rsatvadta L he

end faces 14 and 15 and égrlsucﬁhgsengs ggmggg gj %uiegtugggég%egp 12 to

form ’ : ’

' leaky_sect1on or to install a T or other apparatus.
However, when a portion of the conduit is removed,
such as by sawing ,the pipe and Lliner are'botn

15. severed in the same plane leaving an open end. _
| The end 'face of the pipe.fs ‘thus exbosed and not
“coated with the linen.'In'order to rejoin the pipe
sections or to join the pipe sections with otner
o conduit, means must be-provided to protect the
20.3 exposed end face of the pipe.
_ FIGURE 1 itLustrates.tne opposed ends of
two pipe sections wherein the pipe liner and metal
pipe are coterninous and which are to be jeined
to form a continuously lined conduit. As illustrated
25. 1in the drawings, a first pipe'section 10 having

. a plastic liner 11 is to be joined with a second .
section'pibe seetion 12 having a plastic liner
13. The metal pipes 10 and 12 both have exposed

- end faces 14 and 15 lying in the planes of the
30. end faces of liners 11 and 13, hespectinely. In
' ofder to protect the end faces 14 and 15 and join.




T,
3

a conti nuol ‘ - el

t he op;ﬂugﬂzygf"?ed igndu't! an end face collar 30 i's positioned within
30 cénprises an 5 pe 10. As illustrated in FI.GURE 3, the end fac oo e
whi ch substantiélﬁsnéggggg C?"nﬁr'cal body 31, the outer dinens?oﬁglgﬁr'S'
pipe. The end face collar 30 incl Udggt gr_nﬁ&. di mensions of liner 11'in the

radi ates outwardly fromthe end 10. of thHe body 31 to_mate with th
e

expased end f - : : - : '
| a0%5%4§ﬁfﬁté¥3fﬁé“bﬂﬁkasectﬁussréﬂeé"¢n1ﬁlGBR§°fW Preferably

t hee end face col'ar ' ' '
o collar 30 rmyeans neredl Y oL 1 RES LFRBPOLE AwLh o Caal et 25 e such as
i LA e 91paBYt ohabhernonvens: onaereal) Lerftht® o0t e 11 ke
?r;';/'f ﬁ.gvgsa;]equi riesl i bleéﬁpﬁéfél angégpat@%g%i&gg&ﬁeﬁ? ﬁtwmlrlcbiy at least
ex:@rﬁal'di%ﬁétgéag%oﬁﬁgiB?EZaaZgbngemw@M &yuiﬂﬁmﬁqﬁkﬁpé$%§%ef t han the
pobi ti oned wi  hi theeusgén AATaY ople 8, 0] s B e Sl boRT 9T
TopEnas Sleevg.ggp?ggﬁQP&Qﬁ%alQdaménEZQﬂﬁaanﬁﬁﬁ%ﬂ itaiPa?"ﬁf?ﬁpg'
o 10 oo SR Ath G 30 e e 6]ty snortSofirton o
1 e s on e s oL 8, 8112,
1 ' ’-10.6 Ior%t etrhnealbodéyar?{efo qxa{;é’“,\@*fﬁgt-ﬁbe“ﬁ;’?@di gn% .%ra%feer' e
14 of the pipe 10 as iltustréted in FIGURE 1.
- preferably the end face collar 30 is of the same
material as liner 11. Therefore, end face collar

30 may be bonded to the Liner 11 with a solvent

.epoxy_cement or the Like compatibte Wwith the materials
used. Flange 32 réaiates-outwardly at least as
far as required to completely cover the exposed
_ - end face of the pipe and.may have an external
ZB.' diameter as much as 0.015 inch greater than the
external diameter of the pipe.
. An identical collar 30 is similarly positioned
"within the open ehd of the second pipe section'
12. .- _ - " .
25.  The ends of the pipe sections 10 and 12 are
' arranged coaxial with a coupling sleeve 20. Coupling -
sleeve 20 may be 3 relatively'shdrt section of
metal pipe having an internal'diametef stightly

tess than the external diameter of the ends of
e preferred embodiment,

30. pipe sections 10 and 12. In th
the internal diameter of coupling sleeve 20 is

radial |y extending flange 32 which

35. such as methyl ethyl ketone or any suitable conventional

(

qthe pipe and



the pipe: Sections 10 and 12. The difference in internal &and external
dianeters is known as the interference and; as i.s known in 5. the art,
maey. vary dependi ng on the size and wall thlckneés of the pipe, the material
of. the.pipe - the axial I'ength of the interference and other factors. The

open ends 23 and 24 ofpptMMlﬁgosbeevenm Le@ke thia@f emablek tid ayad
outthdIy as indicate o a

e insertion .of t opep ends
of. the pipe therein. r?“leh e'br%FeW%de%ﬁBoa?rrEHF p&BGpF"’ﬁé’ﬁ”@e\rﬁ 78“{13 -
provided with an appried meiel ¢i ﬁéﬂi‘éﬁEEy'lﬁ53ntb@ﬁauednalnreult&rrrfaaceﬁsaanters
groove 21 .which carrigs a seallngt€ ﬁ fSeallng b%nd 22 |s'$referably of
t He sane materi al aslﬁrﬁﬁ°ﬂﬂ AdtRRa PREETEOFNSF 309-TRE d8aN P batl 22
i s preferably bénded tdre cdhey Wz secnrédpanﬂhng bhetheces&thnﬂt#&lb
sui'tabl e 20. - epoxy Te| t e e (e t of S |ng
band 22 is at | east ggﬂgﬁ%.fgs 9 th gnal %ahg?gfqgﬁngﬂﬁ re ﬁﬁ?
coupling sl eeve 20 amﬁaEQMhaNeLamgthtefn&hednaﬂeréﬁra&cmu@mdxptﬂﬁnn 0 005
to about 0.015 inch. lessedhan 25. the internal dianmeter of the coupllng
sl.eeve .20. The coupling joint is formed by either 5|nuTtaneoust' _
indi vidual l'y forcing the oﬁéhﬁe@@%noﬁﬂéﬁpé§ a0dag4 of ﬁm@t@@unhwnenﬁieeme

coltars 30 as descri had her et opbeve f B PelihBuRRBPRILYE a2PaH BNt &f fdie 30.
coupllng sl eeve 20.

6 approxlnately 0. 060 inch less than the external di aneter of the endsof<:

FIGURE 1 to aid in the-1nsertton of the open ends.
of the pipe ‘therein. _ '
In the preferred embod1ment, coupl1ng sleeve
20 is provided with an approximately centrally
. 15. located annular recess or groove 21 wh1'h carries -
a seal1ng band 22 Sealing band 22 is preferabty
"of the same material as liner 11 and end face collar
"~ 30. The sealing band 22 is preferably bonded or |
otherwise secured within the reoess 21.witﬁja suitable
20.'_epoxy bonder or the Llike. The internel diameter
| of'sealing band 22 is at least 3s small as the
internal diameter of the remainder of coupling
steeve 20 and may have an internal diameter as
much as about 0.005 to about 0.015 inch less than
25. the 1nternaL diameter of the <coupling sleeve 20.
' = The coupling joint is formed by either simultaneous
'_or 1nd1v1dually forcing the -open ends of pipes
10 and 12 fttted with end face collars 30 as described
hereinabove into the opposite open ends of the
30. coupling sleeve 20.




7. In order to assure a unlforn1and stable jOInt it is preferr

ed that th
endaéof 'pi pe sections 10 and 12 be cl eaned: and si zed prloP to assenbly. Ite
is well known that outer.dianmeters of. pype may -5. vary slightly from
mgnuf acturer to nanufacturer and frequently pipe i's not conpletely
ciircular in cross-section. This may be particularly true re the '
cdnduit has been previ duslgrdeedto #FssuneraokeifeGm 8ad oPtéﬁgﬁéé&”JthU|t
nfybhave ﬁorr05|aq(yg ;épﬁegx£ﬁ5{0{hgugﬁageofTBQbeQ@Q¢ﬂdhiﬂder to .
priepare t'he ends for 1 erence fiIt joining, the ends maybe cl.eaned to
réanF scal e and‘Ubram¢|bh by ebﬁQEﬁﬁléﬁﬁlsﬁéﬁﬁspéﬁﬁ sitPe %ﬁfﬁ?%ﬁﬂ ng a
cijroul ar. sizing ol | & LOECRNEn PhatnButle andmete s i ipaasiy ed

ternal di anet er prior to asse syres that :the d
' achi eved .and wamy d%lgahﬂ-hgf"EE‘cma”W%PGﬁ”\Kﬁtﬂ Fhe "t?g‘[s“lr rr‘ed'n‘{ %Prference

rmng-a satlsfagﬁ@ryré@&@ﬁiepeasgefh@ hawnmowdlahEmWemhreueantable

priior to assenbly‘@fcfﬁ§scéﬁﬁFPH§ to tween t he

sdl'vent - or bondi ng 20. agent nay lied Q |
oThiB Ry i el A BEERC R

¢

opposed faces of m@rélaﬁseaoaauamdhhet beemn tphembgest;ofusm f | Bpgele ppare., R

the seal i ng band form. nt o
| ypri cating agentb?ﬁ’ganﬁfl §°§58I c8g 44 Sq'?he eﬁ{cff\ﬁ% eé‘kﬁert{é%%n{gh gfz |.(r311
inserting itqgn thﬁebekteerensarﬁamwenﬂhmmafdnﬁu|Um1¢m@ﬁagéﬂtprgpﬁ§éd'

cay e nmust be taken to_ avoi t [ t h t
30 plastic bondfB§ 558ﬁt§°§uc %rfgvéd£§£§ﬁ¥ {yﬁéiﬁwthgh%uﬁgﬁgngnbona

agent wi |- |nterfﬂag ueuneanédwrnm|nwmove scale and corrosion
convent1onal means and sized by passing a circular
C s1z1ng colLar thereover. S1z1ng the ends to the
15. (ks1red external diameter pr1or to assembty assures
that the desired 1nterference is achieved and avoids.
gatting, etc., which would be detr1mental to forming
a satisfactory 1nterference fit Jo1nt.
If desired, a su1tab[e solvent or bonding
20; agent may be applied to the flanges 32 immediately .
“prior to assembly of the coupling to provide a
" sealing bond between the opposed faces of the fLanges
32 and between the edges of the flanges and the
_ seal1ng band 22.
25. In forming 1nterference f1t 'joints a lubricating
-agent is sometimes appL1ed to the end of the pvpe
-to aid in inserting it in the bell. When a conventional
{ubricating agent is used, care must be taken
to avoid mixing the lubricating ﬁgent_with conventional
30. plastic bonding'agents such as PVC cement since the
lubricating agent wiLl iﬁterfere with a formation

~of-a bond between the plastics parts

n g s p g wrree



of a bond betmeen the pl astics parts _.8. In the preferred enbodi nment- an
epoxy restn i s used as both a‘lubricating: agent and to ai'd in formng
netal~to=netal bond between the ends of the. pi pe. and the coupling sl eeve
20." Any suitabl e 5. conventi onal bondi ng agenﬁ-nay be used. A two-part.
epoxy. agent for formng netal -to-netal seals has. been:found partrcularly

suitable. The preferred epopy fﬁ@'ﬁrb¥eﬂr38t@hbbgﬂﬂbﬂg ede@bd%yc}éwner the:

nane*SteeI Seam by . C00ks Parnt d VarnL F WE 10. ansas Gty
M:ssouri. This bondi g _ °W\oap HPraps 9"§0ﬁ§FP§| G QR i - agent
(sol d under the trade'ﬂesf@ﬂﬁim@anQQLQQZ}mH@bQhbb&dﬁb&&@d&dftﬁbtﬁﬁﬁ%(50|d

under'the trade desi tioon 9201079 e curing agent and se are _
i nediately 15.  pri g’rfattoh%s%" Rhd 8d°?8pE88 i?&eﬁfa‘?l gJU AP B tt%e
pi pe ends’ rmredrsatel qa-rvmttmahsbohdﬁmgofagehe napebendsercn tAhet waotd it thg
sl:eeve 20. - Care should be tak eP tﬁf .mxin taI bondrng

h
agent- wi.th any PVC cerfeht? of9%% ugéﬂ 8. megstl gr nmte%ealplsaeﬁ aﬁ'ts
The ‘particul ar two- padrderepboyndepart izadaner eunalab\le,. Fr(hwewe‘refermyed)eepmad

Cament usad 1 nde EZS RELITBE At B8, b0Re 5 Beh®, 3hitel Brids” ezPVC
parts and ends of t HetedeSdafiobye qu&stPennmfahﬁevapeshuﬁpmnﬂHthé
coupl i ng i eeve. gl et fies P aey | cat 03 BLASLT §r982boAGAING Shdrit ¥ #1 the
qual ity achreve With cenen Ras
S : - two-part epoxy compr1s1ng a curing agent (sold
under the trade des1gnat1on.920L927) which is mixed
‘with a base (sold under the trade designation 920W979)
The cur1ng agent and base are mixed. 1mmed1ately
.'15_ prwor to use and applied to the external surface
of the pipe ends 1mmed1ately pr1or to 1nsert1on
“of the pipe ends in the coupling sleeve 20. Care
should be taken to avoid mixing the metal-to-metal
‘ bond1ng agent with any PVC cement or solvent used
20. to Jo1n the pLast1c parts. The particular two-part
epoxy described hereinabove, however, may be used
. for both bonding PVC parts as well as the metal
'jeint. In this case no PVC cement used. Instead
i _ ) the two-part epoxy is applied to both the plastic
. 25. parts and ends of the pipe before insertion of
' " the pipe ends into the Joupling -sleeve. While
é' S the plastic-to-plastic seaL-achiéved'is ndt_of
' the quality achieved with PVC cement, it has been
- found suitable in most applications. Therefore,
"30. a single application of this epoxy nay serve as
| lubricating agent, the metal-to-metal bonding
‘agent and the plastic-to~-plastic bonding agent
to elimihate-prdbleme pf ecntaminat{on.-



bund surtable in nDsl applioations' Th" ore, a sing
: N _ . Therefore, 30. a singl [ [
arehnghdefﬁéyprggtfgrYe af lrbrlgathng agent ,. the netal-tognthFpLoﬁgfhgn
| o-pl astic bonding agent to elininate prob
C:Pt?g}Q?hQOPhe plpg exggloﬁfocgﬂnerC|a:Iy avallable apparatgs ngsnEeOLsed'

_ e coupling sleeve. For  exa ' |
nventional pipe press;army:dae ammeckrd et e pyaibabke aRBBARKH Ite é the

jupylng sleeve is h d sta
drced there int d‘a@!n Leggr%/no'apﬁj%h@?gnﬁeg%l gﬁegpggeogﬁgegfgg: (I’:Y:![ Iely
y

ntrally LocateddudﬂmﬂgtsmesweJ|n@pbandx2291TheaoF B¥eRiti8™8nd is then

fdrced into the opp05|te 10 of
r € ERUPhkN 2 eMte
ogposi ng’ f1anges P3PSt TH © rfrllguttlélg| reﬁaglgngﬁféear?ﬁlﬁm?mgn!eal|ng

hd 22, The comwnaeanmmrng|sl¢¢vas@§abea i AtREEORRTY. NS \}

oblserved that th
sepling rel ati ongqﬂ‘gpofd&%a&?ﬁe 0{6'1-‘55‘:05%3&'[9”5363"33 athe meatiedd n a

: elr outer ed @gm% X
fof ma seal ed conmectiothe Th!ead’iFangége%g%mt teﬁécw&t"t]g(ft g%hsesalgflg. Faso

. er-b
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flanges 32 meet in an ‘abutting. relat1onsh1p u1th1n

“the seal1ng band 22. _ _ :
The completed Jo1nt is 1llustrated 1n FIGURE
2. It w1ll be observed that the opposed faces of
15. the flanges 32 are. mated in a seal1ng relat1onsh1p
and their outer. edges mate. w1th the- seal1ng band'_ D
. 22 to. form a sealed connect1on. The flanges 32
 are held-together by the end faces 14 and 15 of
. .,_fthe p1pe ends wh1ch are fully encased w1th1n the
- 20. plast1c material. Thus, a fully plast1cs l1ned
conduit is formed.’ However, structural r1g1d1ty
ToAis ma1nta1ned by the 1ntereference fit between
the pipe ends and coupling sleeve 20...In order
. to Lock the ends of the pipe in a fixed relat1onsh1p,_
25. .the flared ends 23 ‘and 24 of coupl1ng sleeve 20
.are then radially compressed )oto the pipe sect1ons
10 and 11 respect1vely. ' _
B Radial compression .of the ends of the sleeve_
_ '20 to form a cr1mped 1nterlock may be performed
30. by var1ous methods. Any apparatus which deforms _
| a portion of the sleeve into a correspond1ng groove




conpresseo i-nfo the pipe sections 10 and 11 respectively. Radial
conpresslon of the ends of "t he sleeve 20 to foim a crinped interlock may be
performed 30. by various methods. Any' apparafus whi ch deforns.a portion of
the sl eeve into a correspondlng groove in the pipe formed by .
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A of the sleeve, The flared cr1mp1ng collar is placed
"over the pipe with 1its 1nternal d1ameter expand1ng'

25. .the'flared ends 23 and .24 of coupllng sl eeve 20 are then radlally | (ii;
TBY

in the direction of the sleeve. ‘After the interference
- fit joint has been formed, the cr1mp1ng collar
- 15. 1s moved axially over the p1pe to engage the flared
end of the sleeve. .S1nce the crimping collar is -
”1nternally flared and completely surrounds the
pipe, the end of the sleeve is un1form'y radially
L compressed and forced into the pipe to form a groove
; _ ‘ 20. 25. The end of the sleeve 20 is thus permanently.
RN '~ deformed and fitted into the'grOOVe 25 to form
3 v ~ a interlocking joint as shown in FIGURE 2. .
' wh1le “jt is preferred that the crimped 1nterlock
be formed by uniform radial compression for a full
25. 360o around the end .of the sleeve, it will be recognised
o thata full 360° crimp is not necessarily reguired. '

'Any portion of the sleeve may be crimped to interlock

¢ e avtte b S

ethe pipe sect1ons without departing from the pr1nc1ples
of the invention. When less ‘than a full 360 crimp
30. 1is used, however, the degree of mechan1cal_1nterlock

will be proportionately reduced.



Wiiite it is preferred that the'crinped inferlobk'be fornme i form
raglql conpression for a fult- 25 -[err] around the end ofdtﬁg gr2282n11t
. be recogni sed thata-full [err] crinmp A% not 'necessarily required. "Any
80 tlon of the sleeve may be crifmped to interlock -the pipe sections wthout
egarting fromthe principles of the invention. Ween les's than a full 360.
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However, use of a c1rcumferent1al radially compress1ng
roUer’perm1ts deformat1on of the sleeve 20 at locations
_other than the end thereof For example, a c1rcumferent1al

415. radial roller may be used to form one or more grooves
' or sections of grooves at var1ous locat1ons along
the length of the sleeve to form similar mechan1cal
"1nterlocks. ' o
| " The 1nterconnect1on method and- apparatus
20. descr1bed hereinabove may be used equally well .
with conduit in which the Liner is a tubular liner
bonded to the internal surface of the pipe and
wth spray-coated liners formed in place by spray1ng
or otheru1se-apply1ng a fluid Liner to the .interior
'f’ - 25, of the pipe to form'a_linen in place. However, ' '
| the formed in place Lliners are usually thinner
than bonded tubular liners and sometimes'rupture
when the .groove 25 js formed by compression of
the open end of the sleeve. Obviously, if the
30. Lliner is ruptured, cracked or dislocated by the
‘erimping operation; a fully'lined.conduit will
not be formed. In accordance with the preferred




bonded to the internal surface of the pipe and with spray-coated liners C
f:ormed in place by spraying or. ot herwi se applylng a fluid Liner to the ;VA
interior 25. of the pipe to forma liner. in place. However, the formed in
place Liners are usually thinner than bonded tubul ar Liners-and sometimes
rup‘ture when the groove 25 is formed by . corrpr\ sion of the open end of the
sl eeve, Qbviously, if the 30. liner is rupture cracked or dislocated by

t he™ Tinping operation, a fully |-ined conduit mnll not be formed._In

accordance with the géggerregf §hgr qo,t,leq;,q-.@fn t ehd nviartid o, ROy 3loul ar

body 31 of the end ¥ &6FI 0 nmust be qf. suff ffidpagth to
extend past the grooﬁethESehdr fegei ot I’rérr(}ﬁ négcdoegggr];tagl%n I the
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25, the body 31 w IF rel e slightly defor msfif h g‘gpgyebbuy will not .
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22 as descri bed herelnabove T or e, thdethgheuﬁnywhdlabpartlaI
gap between the fleukkﬁs%mﬁ?% Fﬁ { Iete }%lnt any fluid. entering the

gap can only cont act §ﬁaéang band 22 so long.as the ends of the
m
o 10 " since the end faces 14 and 15 of the pipe

Sections 10 and 12 may -not lie exactly 90 from:
:the Llongitudinal axis of. the p1pe sect1ons, the
opposed flanges 32 may not be fully engaged when

: the joint is assembled. Accord1ngly, the sleeve

. 45. .20 is provided with a seaL1ng band 22 as descr1bed

| .here1nabove. Therefore, even though there may be

la partial gap between the fLanges 32 in the completed

"Jo1nt, any fluid enter1ng the gap can only contact
" the sealing band 22 so long -as the ends of the
20 pipe sections are within the sealing. band 22 in

the completed.]onnt.



20. plpe sections are within the seallng band 22 in the conpleted JOInt

25. - . \Were relatively thick-walled material is used for the coupling

sleeve 20, recess 21 may -be formed by cutting a centrally Located annul ar

recgss in the internal surface of the sleeve\3A sealing:5. . band 22 of

approprlate di nensions and of the desired material may then be afflxed

wit i n the recess. The al i ng_band nar o£ Erse
hethd

naéztlal fmay be forne 7%Fp7%€%t?he sgaﬁiegipgegﬁdfﬁvél rePr
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t d d ferab bonded: wi t hi 0 h FIGURE 4A.
Phekenttor a{‘hep;FL&tt%t?‘?iﬁa&tr! °&§?s ohfrufd ke AR o AR er on
8§ 15. -S|des of t & qgﬂlggrpgpg gf d E?Q¥v8°” agggqqn§he seat i ng band
o] rs

§i-thin a groove he” orT gl na meter of the sleeve, as shown in

Il GlRE 28, . Shrinik iy of g §tssx§n29thodmsngq§gr e o NSNS T P

acegnpllshed By forcing a sizing r ereover descr
her ¢i nabove with respsct Gomﬂﬂetﬁ’fﬂebe”g?ﬁxbe a@xmseheﬂteeccew' 1k
sl eeve i s formed to contain a sealing band appropriate. si ze and naterlal

approxi mat el y centg@hvn%O&smdmwerstncbavgeg aBei Bt graale i aEieromhi ch

is less than the external 25 di afref er of the. plpe to be joined thereby
of material or may be formed in'place in the recess

t??t_ Alternat1vely, where reductton of-the wall
16._.th1ckness of the sLeeve by groov1ng is unde51rable a.
.;pre-cut seaLtng band of the required. dtmens1ons may
",P? pos1t10ned_ane preferably bonded within a sleeye
'Eahés:shewn in.fIGURE 4At'Theneefter;uthe sleere 20-
s reduced in external and internat diameter on both.
15_ﬂ{£%Qés of the seatine band 22, thereby“containing.the
| 'sealing band 22'within.e groove 21 of the oriéinall  :.
.d1ameter of the sleeve, as shown in FIGURE 2B.
.-Shr1nk1ng of the ‘sleeve 20 to the desired d1mens1ons
:1mey be accompL1shed by forc1ng a s121ng ring thereover
20. as. descr1bed heretnabove utth respect to the ptpe_.
ends. In.any case, the ceupltng-steeve is formed to
contain a sealing band of'eppropriate sizefand
.Jmatertal approx1mately centraLly Located theretn having

an 1nternal diameter which is less than the external

25. diameter of the p1pe to be joined’ thereby,

G

re sec n, of’



The-couplihg joint described is particularly suitable as a repair joint for .
coupling the open ends of an installed conduit in the field. Wile the

j oi nt has--been described with particular reference to 5. joining two .

i dentical open pipe ends to forma continuous conduit, it will be . :
appre0|ated that the principles thereof are: eqqa%ly appllcable to JOInIng

one gpen pipe end w th other conduit means where-the coupling sleeve is
appropriately de3|gned For7Texacpuel i6g johetcdepicirridesd desve areyi dishesr Ly

different internal di apeg efyogsogppggg haqﬁtogogh% Léﬂ%f$¢F"§dJ"t4“%5

seallng band is appropria desi te wth co erent
external di.aneters t®§oim papeatbbedi gnadham ng &ibfef Srierltd .extWhrig the joint

i amet ers. 18, Ll kewiisfs e 6OHOLLRInBLCEYEN2D N o 1 et AiAle -gart of

anot her conduit section, valve or pl ece erein. the seal orns.
part- of or is pﬁévumkﬁyﬂlﬂ%ohﬂ@dTﬁeﬂémcﬁhtePﬁaIDDPﬁeﬁndﬂJ@&wﬁQﬁﬂ al t hough

the invention has been,dessibhedcbRIGIRNCGE Q8 (W b uHD ki #1Afd 3 IMC the

liner, it will be readily recognised that the method is equal | y- appl i cabl e
t6 other types of IlrFé‘?‘s"CNPlb?Elth@"EPﬁl ﬁ@enﬁlqé'lallélys aph i 3 e it ndRri R hng

pl'ace in the conduit dwe S@;sawagpeFehHhaﬁwexh@Irtwmathanm@%aﬁe the
descri bed 25. above is gﬁ[tlcularl yseful in nakl paJr [ in an
installed |ined condfit4¥Pt he9pftABY Ié§ fRBFEBF 1&E q Qéﬁ; |cd%ﬂe§¥%mple

joining | engths 1af. |ittesl PbPELSREL EOBEVEOMEBYr Madel. Id’ia‘d‘eqcv‘rwlinteﬂfWéher

hod of f f d 30. ..b o
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collar 30 ' . 'sealing band is approprvately des1gned to mate with
: ' collars of different external diameters to join
pipe sections having different e{ternal diameters.
15. Likewise the couplihg sleeve 20”may7be an integral
| -part of another conduit section, valve or T-piece
wherein the eealing'band forms. part of or is previously-
‘bonded to an internal liner, Likewise, although the .
“jnvention has been described in connection with use
20.*"of a PVC Lliner, it w1lL be readily recognised
that the method is equally applicable to other
'types .of l1ners, 1nclud1ng lining materials which are
formed in place 1n the conduit by spray1ng.
' Furthermore, although the method as aescr1bed
25.' above is part1cularly useful in mak1ng repair Jo1nts
~ in an installed lined condu1t, the principles thereof
are equally applicable to joining lengths of L1ned

e

pipe sections to form a lined conduit.
~ Another method of forming a futly lined junction '
- 30. between two pipe sections with an interference fit,,is
~illustrated in FIGURE 5 wherein the end face collar 30
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IS used to coat t he end face of one pipe section 50. |
As indi cated above
convqntlonal interference fit. coupl i ngs cannot be formed to join two' B

Lengths of spray coated lined plpe and forma full v

y lined 5. condU|t _
SI?CE the pin end of the pipe is" -ei t her .notiSoated or the coatlng thereon
isgso thin or weak that it is damaged by insertion of the - bell, 1In .

grdance with the alternative nethod, one end of the pipe sectlon 52 is

_ ged to forma bell 54 having an 10. nt er nal
n.the pin end b PEpe $8cEPEA 5% ﬁ%ﬁ@ 4¥i°@§ connecteoytoefﬁe

the end " face gf EB@aplmeandnmﬁnnnlnﬂdQIanﬂmﬁoemlaofuthtlee#he end

_ upI e coatin t
(gends. at | east Ebemughovheﬂﬁwamﬁtiﬁﬁtﬁhemkm@ h%tS%xFE%GIQGbggé thPend

inflo the bell 54. , Qg
I'd be scraped fltor:h\”t Oésl%‘ft%@?/ cqatd ngi o &xtendi ngel 00 theabeblrdSAuce

erference fit wnmmnuhes&kﬂennﬁ%ﬂkﬁrﬂﬂﬁh?ﬁer?%?ee tAfeh efBPﬁﬁtlon of

interference: flt T
¢ o1 fof | yq l e sob ng é
| ar 30 as descPi lS'Jegohe SEI n %bo@e%%y%oglotfgeedsmbpl}n’goa“ mgdf;?rc)feend
an f

ofngge fﬁgtn?n 50 ntietrinathed Tamwe & 1 ys bka-hty nbe PP ah 33hE00dM T84 e end
p n pipe section 50. The bell 54 is thus connected to n

_the plpe 52 by a tapered throat 55. A formed-in=-
- place coat1ng 51 1s formed on the 1nternaL surface of the

| -?p1pe sections 50 and 52 by convent1onaL means such
15. ‘as’ spraying.
| :;' ‘ The coat1ng on ‘the p1n end 50 therefore extends
 f;only to the end face of the pipe or may actually cover'
fﬁ.aLL or part of the end face. _Any such formed in place .
'":Fcoat1ng, however, would be too frag1le to withstand '
ZD.h an interference fit ‘coupling. The coating in the bell
| end extends at least through the throat 55 but does'
 1not extend substantially into the beLL 54, Obv1ously,
3=any coat1ng 51 extend1ng 1nto the belt 54 would be
hz'scraped from the method p1pe surface by the pin end
25.: when the 1nterference fit Jo1nt is formed and may
" “interfere w1th the format1on of an interference
fit joint. ' '
' To form a fully l1ned coupl1ng, an end face
coltar 30 as descr1bed herein above is positioned within
30 the pin end of p1pe section 50 with the rad1ally
extendang flange 32 cover1ng the end face of the p1n

’e

e. -Any such forned
hstandy205- anchﬁérkgﬁéH%%gﬁqe i 'Ehd i% ,p%9g|¢5b€1iﬁ@rfhaglle o

pe surface by the pin_en when the :
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i pe 52 by a tapesgd t RE0ahdT3a't el fadioved- |at+n\4ﬂreureorwbt1mtgesﬁeténﬁo A
 internal surface of the pipe sectiaqns rmed_on
' 15, as Spr afd hgCothd BA AT s B hd 50 L oy Bl o o SarERas only



end 50.-*The tubul ar body 31 of t.h.e end face col llar extends into the pi pe
50 wel t- past the pornt where'the groove will be fornmed when the nouth of
the bell is deforned and:is bonded to Liner 11, all -as described 5. .

her ei nabove. The pin end 50 is theh tel 'e_scoRLPcaI |y forced into the bel | 54
[

until the fLange 32 on the end face of the p mates w th ‘and overl aps the
quﬂ%rg edge of the coating 51 in the throat. 55. - As describethreLTabove,
the™pin end of the pipe.50 ) t g1 32f atke coatieflavet hodtBANdi ng
agent prior:to’i nséBFi_gH‘i ngrg?t ﬁg’r,&gle %Tes%dﬁat t-he f| apge ?%imyw?grlgonded.
directly to the Li agrenHsi rirthe tihe quitp650 %h%,"%lsﬁe?gﬁ- -r;et; b Ui
interference fit coupling is.,for veephéhet penmendh50 fatd et Be tBel |
54.while a bonded 5|h§sti‘1’c°-°t‘%- 51S’als‘t BPdrOrh e

pi pe section 52 and st hiz femheddicand ol $ BoBdedof i hG"E conti AuousTy 5.

Li ned conduit. The: rmut.hna 60\;)%< th-phpeg,gnSQngaggt-henthendefedremdmﬂakﬁ'-dm y -
inwardl'y to férm afE fiMtETDck wi th a groove 57,a ge§<irai-n_ ed fers| nahove to
form an intefroCkeddnu&ﬁftnEmc%h¢i?ebguﬁfiHBFiéi%8 thé tubudl ar body.%%,of
the end face collare . ¢550 SK! ERESpRAShatle wdtshh anid e r 4RA e Jrrpfine
bonded to .the |iner’ In pi ‘E)e sectl on ?Q .ar_% U thg.r_oeatﬁrﬁj.i_smsacerrent of
the liner 51 by foredg¢ onf othehecgtsbde’i's 'fo gre the "body, 31, éhus
insuri-ng a fully Ii@@gcppypaiﬁgeinabove)'the-pin end of the pipe’5

10, and the flange 32 are coated with a bonding agent

prior to insertion into the bell so that the.fLange

32 may .be bonded directly to the'Liner 51 in the.

throat 55. ‘Thus, a metal-to-metal interference________.

-

-
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15. - * In order tof orm an extended overlap of the plastrc liner in ) 3
Jornt'°the end face-collar 30 may be nodified as shown in FI GURES 6 and 78. _ﬁj
In the nodified end ‘face -col'l ar of FI GURES. 6 ] d 7 the radially extendi .
flange 32 is ext ended ‘axially 20.. and reversenkurled to taper. inwardly as
showni:at 32A. The I nwar dl y tapered ext ensi on. 32A thus overlaps and mates

vmththelrner th EQat $235 1ok mklte blealde e nlNeh OVETA adE S ®Xdedsi on
32A™ay therefore tgtboﬁgbd g?rectfgrpﬁ t he Iri%;' 51 ﬁﬁi 5. Ape£?2 ded

overlap region to tbenbaliopé eﬁﬂéétﬁvéﬁ&4%3|R§?§fkﬂeﬁﬂrQﬁiﬁﬁ&Fr?F? |
jointgand forma npgesghheat b\éleelerrtem.reOItritneH r51aliln q:thﬁr S €SPEEh S, the |
Jornt;forned as shown in ' FI-GU I s t-he oi nt forned
showgin. FI GURE 5.580and the e"F‘r Jﬁtctehé"f '"t"‘w4|ab%°%b'?‘é%‘|’%féd
En[tat- § he "coups i ngsy ¢rearicaduher, eltmabd\betrmwdoaat ortech et ni% vmay ous types

>
(72)
—
Q

1

ifhers for either repair . coup S ifications, or for original
§- Lation coupPFAgPs HFS@’WFﬁggqﬂngidrntﬁﬂf %I%%eF?T%e
s 1. A couphitBg Lbekwadrt ht \60 grieate s Dfa i des entlhe df hahe chahasea

plash c Liner, |nclud|n for each Ieng#‘:1 | astic co%lgrthggugg g tubular.
!

portiion f|tt|ng i ntPhdOpMagMi d MtefdP " e 1EhGT h' ahd” an° ext & na

flange covering theiand ahei ttubuilpe |beht IB1 tde the ¢@mgfhsebe¢hgaf|tted
Lgm)a&(gt)pom te1§nds38f eé(g%?t%l ggg,stslﬁ%%"%omttﬂ" cg'ethém ?%(]E %9@' ahdaﬁ‘ges in
' ' bonded to the liner 51 in pipe section 50, any _
rupture or dtsplacement of the Liner 51 by formation
of the groove is covered by the body 31, thus 1nsur1ng
a fulty lined coupttng. o
15. ' In order toform an extended overlap of the plast1c'
j_L1ner in the JOtnt,_the end face coLLar 30 may '
"be modified as_shqwn in FIGURES 6 and 7. In the
:modifted'end.face coLLar oftFIGURES b and 7 the
radially extending flange 32 1s extended ax1ally
20.. and reverse curled to taper 1nwardly as shown
at 32A. The inwardly tapered extension 32A thus
overlaps and mates with the liner 51 in the throat
55 of the bell. The overlapped extension 32A may
therefore be bonded directly to the liner 51 in
25. an extended overlap region to form 2 more effecttve'
plasttc-to-ptasttc bond 1n the joint and form a '
" more . effective lined Jo1nt. In all other respects,
the joint formed as shown uxr FIGURE 7 is the same
as the joint formed as shown in " FIGURE 5.
30. From the foregoing it will be apprec1ated
that the couplings described hereinabove may be
~ formed using various types of Ltners for either

repair coupltngs mod1f1cat10ns or for or1g1na[ 1nstal-
B | Q_ - lation coupling of ptpe Ltned with formed in place liners.
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coupllng sleeve has a plastlc liner in contachrgtound both external flanges. %7
J"3..477A coupling as claimed in daim1l or im2' I n which-the :

t WO external flanges are bonded togettmnCLA4MS A coupllng as claimed in.

any of Claims 1-3 in which t he tubular portiom of each plastic collar .20..%

is bonded in its plastic liner. 5. A coupling as clained in any of ’

d 2-4 whi.ch th t t d heLj ' h
coﬁlp:aiﬁng sl Iegve I(2:5 6e A }r %iilg as %gl ﬁgﬁ F%n&dﬁhg f PQﬁr Ie% % 5t

whi ch-"the two pi pe Mengmh$aawa|nﬁaﬁﬁtﬂehn@ef;tsnchudhegcéapleaghsﬂee@eh
30. 7. A coupl ing | .ai | ers
ext end to the end OP to"’t%sctﬁ: r(.fcﬂ.lﬂ vartgqa{@ﬁig'ap PoW@HSIﬂ tftigltmg i
any of Caims 2-7. iim WWmﬂPhdﬂilgrkﬂnﬁm Qﬁe1t®u@ﬁpﬁngheé eapd an gxtiegnal
pos't'on inthg, COURHaW%é“é%V#%u L ptendli o § E??p@”@éngﬁhth?h%o%Wd ng
sl eeve.. .5. 9. A coup % as clainmed 1n any whi ch
ends of the couplanGQBéé@e %ﬂﬂsr%&ﬁ%ﬁ¢y’nhma?IP95He?ané§ P4 Por m grooves
‘and to interl| ocleowptth,ngt ftqgeaﬁmmweﬂpépewbeagtbsnatoﬂmges An -
coupllng as clainmed in daim9 in mhlch the tubular portlon of each plastlc
col'lar extends contact. : _

10. 2. A coupling as claimed in_Claim 1 -in which the
coupling sleeve has a plasttc ltner in contact around
both externat ftanges '

3. A'coupling as claimed'inlpﬁaim 1 or Claim 2
15. _in'which the ‘two external flanges are bonded
together. -

T4, A coupling as'claimed-in.any of Claims 1-3
.in which the tubular portion of each plastic collar
- 20. is bonded in its plastic Uiner. . -

5. ‘A coupling as claimed in any of Claims 2-4
n which the external flanges are bonded to the liner
n the coupling sleeve. ' '

25, AR . L
" 6. - A coupling as claimed in ény of claims 1-5
" 4n which the two pipe LengthS'are_interference fits in
the coupling sleeve. '
30. 7. A couplingas claimed in any of Claims 1-6

in which the liners extend.to_the end of the pipe
lengths. )

A



beyond the groove in the.pipe length. 15. 11. A coupling as clarned in - JQ
any. of:’ aims '1-10 i h which the coupling sleeve conprises a cylindrical - :

body having an-internal dianmeter | ess than the external dianmeter of said
pi pe.l'engths, an approximately . - - -centralﬂy | ocat ed annul ar recess in:
the internal 20. 'surface thereof, and a cylindrrcal pl astic band havrng an

i ntgrnal diameter, | east _as as the ternal di er of S :
cou§t1ng sl eeve po rtron d® ﬁf?ﬁrﬁgsﬁﬁdcéﬁmﬁﬂ ree ey %ngE bas 7?lsleeve

as claknmed in C]arhmlﬁhnnhmhhehlhherendsamethauﬂkmngaeﬂeevéaredatadrnﬁdy
ULl A1 e ot BFPIPLERTIRENNRER MR BN A B GPRSAENEL oflo 20l

arranged substantr y as héfein spe escri ref er énce
b *FI GURE 2 of t heeadsorpatpieng ogpdiiinggs.leevels. A net hoed of joining the
open ends of ¢wo Lengt hs .of netal pipe each having a plastic-Liner to form
a continuously I|ned conduit conprising; inserting a pLastic collar in the.

open end of each '®f theApepepsing @éngﬂm§mQﬁuthrﬂ%Et¢E €beims todprising
a tubular portion ihthh@%' rr]hteh‘aenld'sn%rf 'trhhet Lﬂdm&eyaé&v@ngrenrsarslw

fIange covering the en pi pe Lengt Inserting the ends of sa
pi pe Lengths into bppasAly éﬁd@roﬁdat@odmnmmgenexme h@ﬂlﬁ@dah°|hﬂeFﬁ&PCEO

di aneter slightly L08R, hRR a8 pRxltghialp ARSI e 1d. Sai d pipe. |l ength prior
to insértion until sai d fL Langes meet in abuttrng relatronshrp 15. A~

met hod:as clal®ed in Qaim14 in which the 15. end of - the coupling sleeve
are deforned |nmardby tOA coupling as claimed in Claim 9 in which '

‘the tubular portion of each plastic collar extends
beyond the groove in the pipe length.
15. 11 A coupling as claimed in'any of Claims 1-10
.in which the coupling sleeve comprises a cyl1ndr1cal body
:hav1ng an internal d1ameter less ‘than the external '
-.d1ameter of sa1d pipe lengths, an approx1mately
h.centrally located annular recess in the 1nternal
'20;-.surface thereof, and a cylindrical plastic band having
"~ an.internal diameter at least as small as the 1nternal
d1ameter of sa1d coupling sleeve positioned within
said annual recess.
-25. 12. A sleeve as claimed in Claim 11 in which the
- ends of the sleeve are flared radially outwardly.

13. ° A coupling between two lengths of pipe
constructed and arranged substantially as herein
30. specifﬁcally described with reference to FIGURE 2

of the accompanying drawings.

/
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forntgrooves in the pi.pe Iengths t hereby nechanically interlocking the

plpe Lengt-hs and sai d coupling sleeve. 16. . A nethod as clained in CLaim Cg

14 pr ‘Caim15 - 20. in which a bonding agent is applied to the end of at

Leajst one pipe Length and to the/or each flange Qi or to insertion. 17. A-
dhOd “of joining the open ends of two Lengths 25 of metal pipe each

| nga-pl astic Lineg, to fckrpg a}choc;;t 11120101?{% Aaé CS’Q yi Endgerfgow&ﬁgggths

substaﬂtlally as herein‘speci erence
1- 4 ‘of the acconpanyi od @m&wﬂn@gpéﬂuadhnﬁamﬁnghe gbesticcatnen has foeen a

redroduced by phot ocoRYRG I ARPILGAN S AP AL odPPSERER! snskh cTRY

co@taln a few anendnent's whi ch are read
typescript contai ni ngPLAst aedrdmenis iy ¢m£mne@écoéde@nhthé phenpies of

the Patent Office, 1111%%%%h%11%%%at¥¥§§€4é1é&@é§r comprising a tubular

g{ . porttonftttug in the liner in the pipe length and -
an external flange.covertng the end of the pipe lengtm
 _and inserting the ends of said pipeglengths into
opposite ende of a coupling sleeve having'ér ihternal
10; diameter sl1ghtly less than the external diameter of
" said pipe length prior to insertion until _
- said flanges meet in abutt1ng relationship.

15 A method as cla1med in CLa1m 14 in which the-'

15.' end of the coupling sleeve are’ deformed 1nﬂardly to
o form grooves in the pipe Lengths, thereby mechantcatly
interlocking the pipe Lengths and said coupltng ‘sleeve.

16. A method as claimed in Claim 14 or Claim 15
20. in which a bonaing agent is-applied to the end of
at least one pipe Length'ehd to the/or each flenge
prior to insertion. ' '
17. A method of joining the open ends of tuo tengths
25. ‘of metal pipe each hav1ng a plastic L1ner to form a

conttnously ltned conduit performed substant1atly

B i

as herein specifically described with reference to
FIGURES 1-4 of the-accompanying drawings.

The text of the apecification has been reproduced by photocopying the applicants original .
typescript. It may contain a few amendments which are difficult to read. The original
typescript comntaining these smendments may be inspected on the premises of the Patent Office
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