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DEFORMABLE MECHANI CAL PI PE COUPLI NG Field of the
I nvention This invention concerns nmechani cal pipe
w@owplii4gs that are deformable to conformto pPEEUS2005/016162
el enents, allowi ng the couplings to be pre-assenbl ed
and installed as a unit. Background of the Invention
Mechani cal couplings for joining pipe el enents
t oget her end-to-end conprise interconnectable segnments
that are positionable circunf erentially surrounding
the end portions of co-axially aligned pipe el enents.
The term "pipe elenent” is used herein to describe any
pi pe- |ike pERPORRABLCEMRORAKIOAY BgpA QopPLINge form
Pi pe el enments include pipe stock, pipe fittings such
.as _el bows, caps and tees as well as fluid contro
F1 D54OPal ves, reducers, strainers,

resrhhgt@ﬁsenaﬁeﬁSUbﬁcéegylabahan@adltb@pbi&@upEaﬁgs that

ni cal .coupling_.se nt_conprises hou havi

0 AR EOETRE F abBs CHAFCRTpE D) BEBSr BUPSERDSY a8 G
cotipkihgastagbangdrengagempladnaeddipepelékdnest 8 onit.

circunferential grooves that extend around each of the

pi pe elements to be joined. Engagenent between the
Bagkgunavedsoff hhesIananthenpi pe el enents provides

mechanj cal restraint to the joint and ensures that th

pi pheghaRinds ?@Hﬁ#hnaauépédj@@@ﬁnanaépehﬁéﬁmﬁﬁﬁérﬁagether.

en@r@§5éﬁa %Bﬂp@%bérﬂﬁte?@bﬁﬁéctgbﬁeh@é§m€ﬁﬁsdﬁhhﬁea@@
anpne

eceLyes a
pof Pt e fC o EFURE BREPF Lot Lo ARE I GnGdgbBe, RBdeRgytions
of ofoeaxbhaplpeakiegnedt papd ebepenates Thehtehe gpdgpents

elé&%ﬁépvigeuée&'Hé9e£§9980§§$Er1EQ §9§Eﬁ§5}9ﬁ¥eltem or

onnéction nmemnb
com@mnﬁnprbywcngo@tmapal 1keoﬁ@rme thEEngéem$h§S include

plﬁygééésk aﬂagéeéléelﬁggegﬁshfa§tsmsaﬁs SHSBsa§nHUE§es as
ar e adj ust abl %htena e to draw

we%%ea%eg%%h@sc@%mﬁ?é SHBPSRBURE! Such as valves, reducers,

strainers, restrictors, pressure regulators and the like.

Each mechanical coupling segment comprises a housing
having arcuate surfaces which project radially inwardly from
the housing and engage plain end pipe elements or
circumferential grooves that extend around each of the pipe
elements to be joined. Engagement between the arcuate
surfaces and the pipe elements provides mechanical restraint
to the joint and ensures that the pipe elements remain
coupled even under high internal pressure and external
forces. The housings define an annular channel that
receives a gasket or seal, typically an elastomeric ring
which engages the ends of each pipe element and cooperates
with the segments to provide a f£luid tight seal. The
segments have connection members, typically in the form of
luge which project outwardly from the housings. The lugs
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To ensure a good fit between the couplings and the

pi pe el enments, the arcuate surfaces on prior art
wa@omplii4gs have a radi us of curvature that is PCT/US2005/016162

substantially matched to the radius of curvature of

the outer surface of the pipe elenent that it is

i ntended to engage. For couplings used with grooved

pi pe el ements, the radii of curvature of the arcuate
ares wdagdes] dree rsve dwer ﬂatra:rertelfms,r aglidh ofs curvatan® ledlts,

whﬂaﬁaéyg(EQjﬂ%gégi ﬁéghéﬂfge Ae Stﬁ@téééméﬁ%stggward

grooves s afcuate surfaces Tit wi

oneegg@fdistthe grooves properly. This geonetrical relation
between the arcuate surfaces of the couplings and the
outer surfaces of 4rﬁe%p e eI errents |n rior art

cod iSF R SuIF® toumng the pipe
eleirrreasagtai i m@mﬂmlmgwgtdemMr antttplcrmgﬁmgs have a
se Ty | e .caou d S8 .
TR EEhM mcgn vmtt“%‘(f‘et htglasteglrrsg %%b ek %?io\@e“t‘ té’he%gt? Hehe
radijusy ofe alunyaiunee @ initths outes mfemes oft Hermnahipe Tiement
thatl:e -fg]nllg qrﬁtférfc@d q:'os%?a:e[gg es Iichie ]b WYsed wi h

|ng|t rem)vest erlng sea cateS|t‘_(|f
9r°ﬁ’éﬂedplpé-9%lﬂ iemared), dme Faskds 9 Aot t Olerdie gircuate

suritheed ReeelomNles tthdie ﬂH?al nedi il st aidlata@fkénfoﬁ [@;}e ;
retcne

ring seal requires that it, be |lubricate t
outey FHIIATSTACE (T RS SLSHEHEE SHE Dd%rP i T1F Giqoves
so ahdtmEdsy srasiateaasutimadand iseati tilsiusual lgngtdad frlend
n makes manual nani pul ati on of the seal
grofiBe AR, o E -

h the ring seal in place on both pipe
el enents, the segnents are then placed one at a tine

St radd] IGrd1s-1RRAS 11 A& P IR W SRS %aﬁ?@téﬂf%es

the ring _seal against them During placenent,

of &8gmeRuPldmgsyeitthd Se Hut athSWhtArst® Osﬁjrtfl%?cé%lpaer ¢lements
in @Mlmedlm idoude ngfso s Hhe b el tredirdid RERT tteithe

Ll e i e s g dhrcaded ol be B0Lis o,
usednotH@plcedﬁpweSSKngxnnﬁjsgahs received by the technician
with the segments bolted together and the ring seal captured
within the segments' channels. The technician first
disassembles the coupling by unbolting it, removes the ring
seal, lubricates it (if not pre-lubricated) and places it
around the ends of the pipe elements to be joined.
Installation of the ring seal requiresg that it be lubricated
and stretched to accommodate the pipe elements, an often
difficult and messy task, as the ring seal is.usually stiff
and the lubrication makes manual manipulation of the seal
difficult. With the ring seal in place on both pipe
elements, the segments are then placed one at a time
straddling the ends of the pipe elements and capturing the
ring seal against them. During placement, the segments
engage the seal, the arcuate surfaces are aligned with the
grooves, the bolts are inserted through the lugs, the nuts
are threaded onto the bolts and tightened, drawing the
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and engagi ng the arcuate surface within the grooves .
A s evident fromthe previous description,

WO p@sal4oat i on of mechani cal pi pe couplings accPeTURLPOS/@16162
the prior art requires that the technician typically
handl e at | east seven individual piece parts (and nore
when the coupling has nore than two segnents) , and
nmust totally di sassenble and reassenbl e the coupling.

coﬁpgﬂnélQQ@MehtﬁEtoﬁBE@rbnénan©ﬁﬁéﬂsec&ﬂﬂk@sggnéa%ﬁg ka1

he technicjian could install a nmechanic pip
AN otp 9?%bn%A#ﬁ8u?r?P?§? ?BFSFFﬁ Uitk %Qe FlﬁﬁOPVe§nd
then reassenbling it, piece by piece. Summary of the
I nvent n sgLot.etconnect ab
counT | P P g o BB L BB BPRBR A Fa=Fal 1B som
of sm%%@%m%%%lfEEPﬁgC@hﬁlpngﬁ|@ﬁsonﬂlagpaprthé pkper art

re@ﬁﬁﬁ@@t§h§@rtﬁ@cﬂébﬁﬁl&Bﬁnpt?ﬁlééﬁg?P%%ﬁEQ%EEEﬁieégg seven

‘g]r\éjré ﬁnd rel ati onsh g The™ en ﬁ
in W5 RLSSS RABHE ef 28dr Pake YiS]fle%u‘Bg?aﬁPPEiLWg as more
tha&ylttwrdrw@hem@; |ﬁndE&gbtSE@ﬂ@Dl}frC@ﬂQésé‘)éﬁb@epah& of

a apted.to ipter e out
reégé%ﬁ%es o égu%fﬁngeleﬁ%%?é l?ﬁ% F%ﬂ%te gEPFECEEd
eXRﬁmﬁerw&m%@éuea@@v@drefathenteahnnelanotbeld Thstall a

£L Y HAESSHIRE; BRGNS Of L8551 1D81 48020815 ng

metﬂ'gw n vature gr cat er era
it ﬁn%&h%n uFeAdFeripbingt b . spt¢ae ety opiede. pi pe
el enents. Each segnent further |ncludes connection

Sumienberst fihe athwsh@bdy connecting one coupling segnent
toéﬂ$other The connection, ne are

bl )
I on e eSSttt (2182 Yeup1ing

segegne! s Baget seymentlhes spgatint snals ke det oad@bl eg upasing

t f op_nenbers. so
g bditatle df PG epL e SORSHLL ORIIDE 113 e
pipshelanants frdgridienfin eng- - end| ewbat sonsh i er abhy, end

portherie WM e 35 Hoo UbBd Rttt &l hdv 8l 85tdeals Ysurface of

substantially cylindrical profile. Each segment comprises a

pair of arcuate surfaces adapted to interface with the outer
surfaces of the pipe elements. The arcuate surfaces are in
spaced apart relation to one another. The arcuate surfaces
subtend an angle of less than 180° and having a radius of
curvature greater than the radius of curvature of the outer
surfaces of the pipe elements. Each segment further
includes connection members for adjustably connecting one
coupling segment to another. The connection members are
adjustably tightenable for drawing the arcuate surfaces of

the segments together. The segments are deformable upon

" adjustable tightening of the connection members so as to

conform the curvature of the arcuate surfaces to the outer

surfaces of the pipe elements.

Preferably, the segments are substantially elastically

deformable, and the arcuate surfaces project radially
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def ormabl e, and the arcuate surfaces project
radi allyinwardly fromthe segnents. The connecti on
woreosbar®2xonpri se a pair of projections extendP@mUS2005/016162
outwardly fromthe ends of each of the segments. The
projections are adapted to receive fasteners for
adj ustably connecting the segnents to one another, the
., fasteners being adjustably tightenable for drawi ng the
inwaedby e 50 BRBsSesMeRESsegFBRt Sonbgethen mambers comprise

a eapageReptoyetbibhs extenasHyT 86ERaPA1NerBiPEhe ends of
0] ectlons conmpri se I

lenents . Preferably, the ugs
ea‘??évﬁr’r’ﬁgtli% %%%‘F?’ﬁ{;%’thqé?%tlﬂjf Rt 2aRpt 28et 3drRE_AVECt he
redebtentrstdiners nfent adiuat sblgoacenast Angi pRe COEFNEATSs to
b bl t ' f.aci rtions.of . a ir
ond B OED Cas ERCoh0e BELE, RPN chidbsBniBlE for
dravpijed Hepe | FE ARt e oSentaees aof obshi pegngata, topetkad into

gu%édl&m@ Witk hendi HeL &F CHBRESHAVEr A QUL Bhe Sé‘iéﬂ?ﬁ‘t of
S profile ._The pipe coupling

en

ubstantially cyl|ndrjcal €
Prec%erﬁﬁl?a@és 59 RTAIRE Shon SR $ Pl 4SY neRY 09 Rk haperture
t heam it gy ls gt e daso arpeé tvef tias CEat €S f aces

adapted to interface with the outer surfaces of the

pi pe elements . The arcuate surfaces are in spaced

apdfhte risbantoron cabse crtdrenrs dheipe coabel s f aces

ubt.shd, . e '
P e o el S T e T e SO o AT 2
PiRsutEheRARTACkRr cfeqwelng pehel RiRntslemRizts coopttingr in
= con ectdil nrla@l ne cou il?ﬂ ‘ se rre'sté}tg% %ﬂ%mf@i%ﬁé of the
DIRE MIERTUT TEHEor S 8-S GSURATS T GRISHEE A kY
cyl?{]rﬂiljﬁrtga]t tre:@ﬁ:cltag ef"&w fraoss muﬁha_@ecgj@mbl ﬁsé@%ﬂif‘@ﬂf-and
e S nts are def.ormabl e .upon ust abl e tightening .
secqng r?g&}zlnlr?e%tsie&mer%tr%er gé%coh ERL STEIFLT 1§AS @ pair
of coriugrta tdher inramtadaptotd the iarcuaiases witde eshd outher
surPU R B AL Q] té_&b RS & SRS oy é)'éil%fa%@ ' in
al so 1 ncl udes "a ﬁ exi ble, resilient seal. e seal 1s
spasiest ANty relaiQmarfte 41y anqtdigar (Thg) arcuate surfaces

subtend an angle of less than 180° and have a radius of
curvature greater than the radius of curvature of the outer
surfaces of the pipe elements.L Each coupling segment has
connection members for adjustably connecting one coupling
segment to another. The connection wembers are adjustably
tightenable for drawing the arcuate surfaces of the segments
together. The segments are deformable upon adjustable
tightening of the connection members so as to substantially
conform the curvature of the arcuate surfaces to the outer:

surfaces of the pipe elements.

A pipe coupling also includes a flexible, resilient
seal. The seal is preferably a substantially circular ring
having an inner diameter sized to receive the pipe elements.
The seal is positioned between the arcuate surfaces of the

first and second coupling segments. The seal has an outer
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having an inner dianmeter sized to receive the pipe
el ements. The seal is positioned between the arcuate
waewosacwss of the first and second coupling segP€nUS2005/016162
The seal has an outerdi aneter sized to position the
first and second coupling segnents in spaced apart
relation fromone another far enough to thereby all ow
ed between the first_ and

. th i pe, el enents top be inser
dl%“éeg%%ap%%%‘? i Ny BREhEhts Fht ol that t 9RAdSPePadi 6AYRL png
sedientsealn i spaleddrapbte wheatidbe £oomeché oanBERBEr Saar €
' i.ght t r t he, arcuat e, surf aces
en@i NG Rt o) FERGy | Pul (BT 61 ShGHES NS thomiiterted
betwren s Burdtacesd otecdrd pipep bl ryreptsments ef etabéyd-to-
en®ad pfi Sl £ I strighdssecond seavEts & %ﬁ%}?rthe

conprises a pair of %ggularly ori ented surfaces
Corﬁt%rgpttji%é‘&ﬁ LR emte t B r Y t hiokerrre t fordHewbehe .
arcﬁtﬁ:eal’tglﬂﬁd}?da/s chb@ilﬂ@éir Satlﬁcﬁ &ﬁ@Sl £ &Fin e@@édl é@ﬁ‘ﬁ@lff rday¥e the
0 site opes., The angul ar oriented s aces on-
se “ﬁegnq;ssegtrﬁaﬁih Are G FRET c§%|%§ i e VRS tHEESR P ar | y
oriented surfaces on the other segnent . The angularly

or i . t h nent s
o e MRS s A IR e RS
funtdieqt iGRIBE kIS Drie kot Mol aisbikanly odesibdtaufaddy

posAeliRARA G Rlcdiit the Lide & BRIt Sndde: Hadibers. The
tQgether and rotation of the segnents forces

an gt PSR HHIRC ST QR SuriedaP akhp fhepposite
slo_g:rd_mveS[iHeO aﬂfgiﬁlia(iﬂji@igﬁﬂ’@é@@iﬁf_aﬁiés aa&efo_r&f ddfinent are
« QI , anat her . I ment a _pl pe _cou |
in ecina S B Wt B e g e L esmeon
thel ptdelys tsmpnicalt .y Tod repgEl satliyoror TBe: eeh dse e tspansshge
apar f HRE ot QHﬂﬂﬁ efi nes
Onea%%g%¥f%fq%pacéﬁméﬁéggm%ﬁw' fg%ggﬁégﬁguate g%%?é%%i Gre
thensesredtice gt Rrtad saltsig tive vark® omen aiddathatanft an

axikh %u@rs%@tta_aqqgf RREPAHE dU) SPAE D Hee | RO 1RlRgs] de e
gradne anot her and p g;ect,subst ntially radially
raliig: GOPSHES PR CAASION flo ¢ heTiRgamenta forces

engagement between the arcuate surfaceg and the grooves to

provide rigidity about all axes of the joint.

In another embodiment, a pipe coupling comprises an
arcuate band having first and second ends in substantially
facing relation. The ends are spaced apart from one
another. The band surrounds and defines a central space.
First and second arcuate surfaces are mounted lengthwise
along the band on a side thereof. The arcuate surfaces are
in spaced relation alongside one another and project
substantially radially inwardly into the central épace. The
arcuate surfaces have a radius of curvature greater than the
radius of curvature of the outer surfaces of the pipe
elements. The end portions of the pipe elements are
insertable ‘into the central space. Connection members are

mounted on the first and second ends of the segments. The
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arcuate surfaces have a radi us of curvature greater
than the radius of curvature of the outer surfaces of

w0 b@spiges el enents. The end portions of the piP€r/US2005/016162
elements are insertable into the central space.
Connection nenbers are nounted on the first and second
ends of the segments. Theconnection nenbers are

t abl Iltenabl for drawing the first and
cofb Rt ER e b O At aretdier ALY HhdnbaRabie For Grawing
th@efnrﬂabaﬂd attomiingnfibetbivastl and amcohdrendshéopgR¥eis
QWAL Justable t teni,ng, of the
de%onné% 1T on %gﬁ%bﬁé Hﬁ%efggéﬁa egsu??%%g Suda Fﬂe?%ﬁ?
torpdighite | ot eergagerrmdinstabhe oigktesim§actstbé t he
corti e £ RtiSerd hel th& WL VAL L §ﬁ€f£@@é'§féy hereb%

LH%florm ng to the curvature o out er sur aces
brayghty; et e | ererdenenpef b rat o nowt e heubbageseyt behe pipe

eléﬁéﬁﬁ$p tméﬁﬁt¢ﬁkv&ﬁuﬁ@ysﬁﬁéﬁ@ﬁtiéiﬁ§e@oﬁbehfﬁ O€o the
itione t}?tvveen t he f#?st and second en

oL OISE A% "iitet "SuttdShe 0F  DES DRfRe o Tomats

relatlvely to a second portion of the band for

r el ¢ nes N, PP Miﬁ@ Msg 158 %f%tf : @?J@fc or may

i nvention al so |nc udes a secur

be dinfidbrttatord of @ulpmgﬁ m%lqmtwwwnemetmmm and
sed&{cﬁtémhl Prod hei it hodh Gpary | Sesst Neo st £hsS ek pand
prOV|d|n coupling haying a plurallty
TGRS R tacHePto R kbt Horlh ol cfer
recij‘JQ‘lg]ChHEg meentwiadhigpadge: ddeceOupdpde: segnent s
havi ng arcuate surfaces adapted to interface with the

outer surfaces of the pipes ; (B) inserting the end
porﬂh@rﬁ&\cﬁnﬁm F e derbriss i atethed cehtsaduspasefacing

) t ﬁgﬂg%
end?c@)%flg:ﬁrﬁ e curvat ugrlge of t e&%cuate sur%pdces o%]m% he

reladdmn %egm FatdiacheeBmersasrihe e <afs e pi pe
el emBnigrovilligf DesiGld ML g S AW Murality of

coupling segments attached to one another end-to-end
surrounding a central space, the coupling segments having
arcuate surfaces adapted to interface with the outer
surfaces of the pipes;

(B) inserting the end portions of the pipe elements
into the central space; and

(C) deforming the coupling segments so as to conform
the curvature of the arcuate surfaces of the coupling

segments to the outer surfaces of the pipe elements.

Brief Degcription of the Drawings

Figures 1-1B are longitudinal cross-sectional views of
a deformable mechanical pipe coupling according to the

invention;

Figures 2 and 3 are partial cross-sectional views of

the pipe coupling shown in Figure'1;
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Figures 1-1B are longitudinal cross -sectional views

of a defornmabl e nechani cal pipe coupling according to
WO b@sitmeent i on; Figures 2 and 3 are parti al PCT/US2005/016162

cross-sectional views of the pipe coupling shown in

Figure -1 ;Figures 4 and 5 are perspective views,

partially cut away, of seals used with pipe couplings

according to the invention; Figures 6-1 and 8 are

axi al views of vari ous pipe coupling enbodi nents

accgrding t nvention; Figures 7A and 9-13 are

Ioﬁg+'%ﬂ$%a$ gt?oﬁﬁ? B?E%Be%?lﬁ?pﬁl%ﬁﬁplP%ﬁtlally cut
aw&yrbcmlf need s acsed dirhigh t pipdeco iyt OnacEd8ai g ldoi Sha
inPSt $£t|ve view of a pipe coupling according to the

I nven Figure 15 is a side view of the pipe

coupling shown in Figure 14 ; Figure 16 is a cross

-Seﬁig&E@% @1¢méﬁ§k§ L AL ékfﬁijéhéé% Y&%qgh&4%%pe

ure 17 is an axial view, par
COLB?? T GRIPPP W%%d@%%?ﬁd%o?@lﬁ‘@et%fwmtimentl on;
Figure 18 is an axial view of a pipe coupling
Figure 19 is_ an

nQ90|nent ccor% g&to the |nvent on;
axi ‘at TV Ew % TRET i HP phtSeghrehgviews of
pigehecdupkind mb&ﬁgumeté(hcr@omml tad vhewnpatitiah) y

cut away, of a pipe coupling enmbodi ment according to

the invention, - Figure 21-is a partial sectional view

of Hitaiys ped cleﬁlpﬁt | PR sVl To ¥igurel 20, Hirrireo@pling

acir@iQleyieny pardi@ldy; cut away, of a pipe coupling
enbodi ment according to the invention; Figure 23 is an

axi al view of a pipe coupling embodi ment according to
t heriguention s antsfdgur bRl axd o Bivey Bhdwn in

Fléyye coupllng

Figure 16 is a cross-sectional view taken at line 16-16

in Figure 14;

Figure 17 is an axial view, partially cut away, of pipe

coupling embodiment according to the invention;

Figure 18 is an axial view of a pipe coupling

embodiment according to the invention;

Figure 19 is an axial view of a pipe coupling

embodiment according to the invention;

Figure 20 is an axial view, partially cut away, of a

pipe coupling embodiment according to the invention;

Figure 21 is a partial sectional view of the pipe

coupling shown in figure 20;
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enbodi nents according to the invention. Detail ed

Descri ption of the Enbodi nents Figures 1 and 2 show a
w@es/1coepl i ng 10 according to the invention. BOUpPEiog016162

10 is forned from coupling segnents 12 and 14 which

are interconnectable with one another to straddl e end

portions 16a and 18a of pipe elenents 16 and 18 to

secure the pipe elenents together in end-to-end

relEtdons i P. i 9 hen enei Por4ions W ri N1 D) Reue! SFBPL Sor a
._have r ective outer. surfaces 20 and 22, of
pl%%b%?ﬁﬁﬁ I?}nk&?fﬁ[ﬁed?‘? CHFCPrOIRY 0 IR r ARt $Bh of
the coupling segnments 12 and 14 is effected by
conpecti o er.s, ferably in the formof.|lugs 24
ang?‘y%‘{%ee?t s.r%v\?r(ﬁiarfp [ gﬁfleq“é (?f ﬁéj%egsc%h}gmg
embnydimgTHb| acqsiinoricel tHhe carrerinibrof @ath segnent and
project outwardly fromthe segnments. Lugs 24 and 26
are positioned in facing relation to one another and
addptBH & 24 Ekidi® rastEheFevsH Rt & iBe | Pl FDr m
embdib@drits 2 @riimg <3Gk ahraei gidj ust abl y
ti ghtenabl e and cooperate with the lugs 24 and 26 for
adj ust ably connecting the coupling segnents to one
De tamidtete rDegse wdiisiriegs exf itrthd Bribvetindettad | bel ow. As best

;2%&;&519%% L 'sff?o%&fa gogﬁaaﬁg}o#% i §@<{g§&fr?gs &

arcuate surftaces ar cua

thesjpregidsiafy e iGPupdast dbars fraamad draio oo kimd eggmnents

12 s prefelia i dfdrdagiaidabidwarndl YodowHst Hde o
Iﬁgggielﬁggnts.l6 and 18.Igye surnﬂces extend froma

st SHESERR/A TP dhae 383 AhdFRD H Pkl e and 18

to tgenatedaimd Isipaende leacionsd |t dopruiag im chaivied -3 t hat
recejves. a seal 44 Exanpl es eal s. 44 are sho in

re SRS oHle thy RGP o ARERSY SR ha

regpesitiiventoutiany sfurimse s radmagidaA2 e ismibedtaartiad 1 1yThe

c fﬂﬁﬁ$i &ilips 46 that use the internal pressure
Y@ithin th pi pes to increase the

Interconnection of the coupling segments 12 and 14 is
effected by connection members, preferably in the form of
lugs 24 and 26 best shown in Figure 2. The lugs are
preferably positioned at each end of each segment and
project outwardly from the segments. Lugs 24 and 26 are
positioned in facing relation to one another and adapted to
receive fasteners, preferably in the form of bolts 28 and
nuts 30 which are adjustably tightenable and cooperate with
the lugs 24 and 26 for adjustably connecting the coupling
segments to one another as discussed in further detail

below.

As best shown in Figure 1, each segment 12 and 14
comprises a pair of arcuate surfaces 32 and 34. The arcuate
surfaces are in spaced apart relation to one another and
preferably project radially inwardly toward the pipe
elements 16 and 18. The surfaces extend from a housing 36
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sealing force between the seal and the outer surfaces

20 and 22 of the pipe elenents 16 and 18. As shown in
wo2@ane23 , seal 44 may al so have a tongue 48 PCT/US2005/016162

posi ti oned between the |ips 46, the tongue extending

circunferentially around the seal and projecting

radially inwardly. Tongue 48 provides a stop surface

t hat engages the ends of pipe elenments 16 and 18 to
havensure qavedrs e ifidieidg ofa thelseall 4b r el | yRlewd D1 s

eI ments as descri.be etai | bel ow
ana%nﬁﬁ%%ﬁe %rqﬁﬁggﬁ ngEFEﬁ%ﬁg% %h%h1 %ﬁﬁyeﬁuﬁeﬁ%ﬁ} 44.
effects alignment of the arcuate surfaces with the
Wi [
out3|3§ﬂ%%{f§i2§%%ﬂg e %FEE ngﬁgn?2@52gxs |Ffﬁﬂg%a ed
Seajln 48 gigr 2 eraﬁkclofatae fsll?r}ﬂébl@s FEsAd St v riplinedffrom

e 1aGonRlIe bR grieat.er thandde dadiHawl Gy atdi e 22 @_:fe
t he outer surfaces 20 and 2 of pipe elenents 16 and

the) gntegnade PSS 1 Eh &' SRS L3I NGHRASR e
seadngle f&iﬂd@f He&&&etnhﬂel&(éalAﬁﬂi&&k@ dwtereerumioids 40 and

22 3RO LTRAne Rl Gl oS @ eSO A 8. s,

ar cua ace eonetry, Seg nents l
seagr éésmyblaé@oséq@aleataedtdn%m @rﬁe rarsgitthiemesl die tivresin p:lpee

1ip8 @@entt%elﬁo%@%el%mda%g %&%rc&ﬁr%e@err&%!my %%ddae the

coupling 10 as shown in _Fiqure

sead; ¢ask BAJERE 1te Teddm ity mmr@ﬁfeat lﬁ%l%\%ésroafldes a
stopl @Ehiﬁgﬂa"é@nﬁ:lﬁn%?/%glb@@%t @;tﬁfe R o@(r]I tplciﬁ»l@léﬁgﬁlb i1 and
mus e asse e on e | nas ce
18§80 bndinle Wp s soaatdchtn B Tt ol i relstaiegy to
thet pitdee ellrammmttlsomspldaxsele:dbermom rmete iSmbetltlw. arfhgagement
of %ﬂ'cﬁ|§ t%ﬁ%m Eg %rt%rt% gu%P%%llg%§>Qﬁﬁ%ﬁﬁﬁkgifiqnment
| n oes not

an han emer preces a ave
of theeadcwats @Wé@@bﬁs w1|tﬂs1 tthe emeedierent fsimawseant) , or

w1tE' ‘lﬁgn;ne’ntt herk@abnd4 nRaguan et & HRRelRr 2k gﬂﬁfed

d the coupling segnents 12 and 14 in space
ele&ﬁ&Fﬁ relation sufficient to allow the pipe ends to be
inserted as descri bed above . The seal inner

2As illustrated in Figure 2, arcuate surfaces 32 and 34
have radii of curvature 50 greater than the radii of
curvature 52 of the outer surfaces 20 and 22 of pipe
elements 16 and 18. Furthermore, the arcuate surfaces 32
subtend an angle 54 of less than 180°. Angles 54 between
about 40° and about 179° are practical. As a result of this
arcuate surface geometry, segments 12 and 14 may be pre-
assembled separated from one another such that pipe elements
16 and 18 may be inserted directly into the coupling 10 as
shown in Figure 1 without first disassembling the coupling.
Thig feature provides a significant advantage over prior art
couplings which must be assembled onto the pipe ends piece
by piece. Joining of the pipe ends with a coupling 10
according to the invention proceeds much more smoothly and
quickly than with prior art couplings because the technician

handles fewer pieces and does not have to thread nuts onto
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di ameter 58 is sized to receive the end portions 16a

and 18a of the pipe elenents sinply by pushing the
wa@omplii4eg3 over the pipe el enent or by inserti nBCT/082005/016162

pi pe elements into the coupling. Oher enbodi ments

having different features for supporting the segnents

in spaced relation are described bel ow. After both

pi pe elements 16 and 18 are inserted into coupling 10

bo:tacss showrl t{tﬂe Fér%g&tnlrétt rettéwéol@rﬁlétﬁgtfn%é S& afltg has

qﬂ; he nuts 30 cooperate W t therr
an Q31 ’—éﬁﬂtéﬁ@efa%&ﬁ e 5iRd de@shabd dHer 3zl %r@ne@ﬁmqlzts 12

and mmrlch téﬁtﬁ&d}rhﬁe@rw&élélﬂlonﬁﬁlﬁﬂﬂé&: ofo tAEL Gt She pipe
%? ﬁfa forceicﬁ theilu and 26 ch brinpgs the

end e TSN A T e TR ol ohin o gnn s

dlacnmtms Gthel s egimd s d 2renrti e tloe deidrposuicdng hada tdved 18a

oc 19 Yoyt SNGYEL S B0 st S purlanom iR Ol one

pipgy effeneit M| idmenising Hirl nie glgrenies i brc¢ sthe
codﬂlﬂ%r atchdyy éﬂjﬂ&fmé&f'wﬁ%%ﬁ@eﬁarﬁﬁdﬁéft@f@s for

ereln the 60, bet ween e arcuate surfaces
Su%ttlﬁté? & r ¥ CERR i 7R SHeOh 2% ég%?%’é?%d

belsiw f aces are brought i nto engagenent with the outer
surfaces of the pipe ends. Defornmation of the segnents
12 and 14 is preferably substantially elastic,
al |Iddtiary hdtdh sEigremlsnentspriaeihckd sabstamaerdidd imeo

co&rdtere yrd g halp sHare, Wieh, 4 eurlutxﬁl&o %t@%%rfget%d

permtting the coupling 10 to be reuse

(sqfaridC FEBIth ). - t Chha ity el i srrarafes dfitdedheir bolts
28 MY Qv e SLUERNS Jratsd e designash tadimve 12

Si g |f|cant | astic deformatjqn, wherein the
to T T N
fore@y qor aﬂter craig$cnmlarrtg&6 twieieh bt ingre nereal d ggnpentsoninto

eql.e stiC I [ f oryation
o g T Aot 4 G fimenee 12
and He ftas tdafarmn st\mhtulrmtaltﬂ}e wirbtsheo S ey Hhdf the

arckhi@ &ddrdde wehof ed stite{dH DU conforms to the

radius of curvature 52 of the pipe elements 16 and 18. Thig
action is illustrated by comparing Figures 2 and 3 and 1A
and 1B, wherein the gap 60 between the arcuate surfaces and
the pipe outer surfaces diminishes as the arcuate surfaces
are brought into engagement with the outer surfaces of the
pipe ends. Deformation of the segments 12 and 14 is
preferably substantially elastic, allowing the segments to
spring back substantially to their original shape when the
nuts 30 are loosened, thereby permitting the coupling 10 to
be reused in the manner according.to the invention as
described herein. The segments may also be designed to have
gsignificant plastic deformation, wherein the deformation
imparts a permanent set to the segments. For practical
couplings, there will generaily be some degree of both
plastic and elastic deformation occurring in the segments as
a result of tightening the fasteners. Additionally, when
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2 ) , the lugs 24 and 26 nmay be angularly oriented in
relation to one another. Relative angles 62 up to

W@bwat140@3 are practical. A s shown in Figure 3PCT/URE05/016162
rel ative angular orientation of the lugs 24 and 26 is
reduced as the segnents are deforned, and the geonetry
may be designed such that the |ugs are substantially
paral |l el once the arcuate surfaces 32 and 34

hés aliy f t S n
L o B L gl fy e

2) poite 4 A oF ITapede na%%‘bjs%%]ﬂl’l%ﬂ?mﬁ?%t in relation

to Qﬁtﬁ aai}totvhéi‘l t hiee 1 igbve t dved By @Q/Olhlﬁll‘@@ apsEeto e are
bolts h can cause nent

nts in th
pry] locrarrnlgl’t :Tgir;l[go TS Jb%egjsgurr%e ’seta 4ﬁg]r%t3a‘f%o I&%‘Pﬁ?ﬁed
Orlbanft&ﬂmrprqa’i:eis}se hegs homrend F gus erédzced tds ttiee | $@gunent s

ardt QSRR | iR fukd n&é&@@@ggca b &&elegglr&g sl@';m{h%at the

outer surfaces 20 a se the s
lugsgrstarfiyls 1305 bhpreasi bl el @r@cemﬁsme DA Pratve ol fneds 32

ancﬁ@ﬁ&sl{ﬁﬁﬁhr%]ﬂﬂly tcmommotw%u@@ﬁmleﬁ%t@yzé hena

nts, . | |1 S rovi concavi

oI st BRI Sott et e TE ) B n i Y o kit g the

b01318 heGohcawd tryuiﬁmma}y heakin vsukteuaérwlﬂwy pfett | @dhtact with
| a t he seal V\,hen i.t

the rié}%a’t:}g’l ose 1{) LEI 1‘(13];!‘ C?hereCE)ln%ll RS R Gfrbt(ﬁl n the

bO]ttlfe vhwif rmim orauﬁe m%rwe&nmoi%f@vmwmm the bolts.

The IdLHTT L] e e, BN JB£d.gadd ng, ther d s Ofad Neh§&8l in

to extrude qutwardly from between he se ments bet ween
Figure |1Rys WitHe dhceie v 4l conirevidiia fibhlgrngsgengnt with |
thePiEgentel duiarn haingr fanert-letyeeid he end§ec§€fuéé'|e:he seal

o BB SRRSO Lo oL o AR ST s
spa'oteI ijmtgﬂw&m&gemjsnatp é:scpahmurtmarBO:onr;pmqmsi t]oh}ortlsgsnI ]
Seiﬂ}%nt%em re}{c}L p%c éde apa:#Iacln{ngc%létlie b?}ﬁga dq er m ﬁ" 36%
posgdnitensd bt viden harkvplghedtt év%meeetrhetls&eﬁlmallmlsm S

Concavity 64 may take virtually any practical shape and
allows for volume change of the seal when it is heated or
exposed to fluids thereby distributing the deformation of
the seal more evenly over its circumference and mitigating

the tendency of the seal to extrude outwardly from between

‘the segments between the lugs. The concavity also prevents

tongue 48, if present, from being forced between the ends of
the pipe elements and impede flow therethrough.

As shown in Figures 2 and 3, for the preassembled
coupling 10, it is advantageous to hold nuts 30 in a
position on bolts 28 that will maintain the segments 12 and
14 in the desired spaced apart relation as determined by
contact between the segments and the seal 44. This is
conveniently accomplished by deforming the threads 29 of
bolts 28, preferably by staking. Staking the bolts hinders

the rotation of the nuts and prevents them from unscrewing
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conveni ently acconplished by deform ng the threads 29

of bolts 28, preferably by staking. Staking the bolts
whkovdar®23 he rotati on of the nuts and' prevent BCT/O82M05/016162

fromunscrewi ngfromthe bolts under the effect of

vi bration, for exanple, during shipping, and keeps the

coupling in the preassenbled state with all of its

parts together prior to installation. The staking is

frcfn’?acq{%%c%h GO Stl%‘ffél%so r J:Sfagﬂcﬁ{‘edf&t&%neple

W enc ness o e segrrent S
dunimse FhipRIgH r cind heeepuHte daromhe@ n@té@lﬁr@/r@@ssembled

stag;@ QK heglrm |c{f q@éerpé:i&lé tﬂae ﬁm&t 3 rifc? ﬂ@@@d bl e ion.
or and mti allin ween e nut an
The A T A e B Ohe GO P D iR 1 ef St ened
w1thHMWupﬂdmm|blllty 66 may be fornmed in the housing 36

of the segnents 12 and 14 by reduci ng the area nonent

of inertia of the segment. This reduction is

pr &fher disindiguchi ssvidiE s sadel riiorreareru? enasttboltends to
corldL Al HIRS fobat ho hephackyalds 40-And, I dreUaley in

surfaces 32 and 34. Alternately, as shown in Figure 7

orden H® F&iHGHR sthﬁaf%%ﬂef%ﬁr ARt fRERIs AN dibgigate
ga](lrieig Heawiert ARY st Grdvweidl | yudr ojectdmgt et P tfure 6,

%eeth 69 engage ouc{ ﬁ?ﬁﬁ%{%af of ng:]%ygsﬁgeéﬁ%léfe nts to 4

in aﬂmearlicag@mgs 3/6herf uge smgrdterpjsallnz endl pifoyelsbntisng the
areae%{g?ne?l ﬁy l%eﬂtgt%tﬂl?é lé’e tJ, HU%S a.lis niS

Intermttent, own on segrrent

preﬁerrgﬂkelyt @ame\fﬁcbfléf a?bldalrfq)rorsqrmlr RV | T HgL LT b &l

eiRESIA Gos QoWhdwi DU E 4R diRetdr A vB Yt Bde 32
arranged in pairs on opposite sides of the segnent to

ang é-ease the nechani cal restraint provi ded by the
coupllng Al t hough couplings according to the

é’ﬁ&% AL ttaet}le gdlescg%;?%aboﬁgﬁré Oﬁprtlb‘?’ee dse%tmetr\{@s nay
have arcuate surfaces 32 and 34 (not shown) comprising
inwardly projecting teeth 69. Teeth 69 engage outer
surfaces of the pipe elements to provide mechanical
restraint, and are especially advantageous when used with
plain end pipe elements. Teeth 69 may be substantially
continuous, as shown on segment 14, or intermittent, as
shown on segment 12. Single teeth preferable for small
coupllngs, are also feasible. As shown in Figure 7A, teeth
69 may also be arranged in pairs on opposite sides of the
segment to increase the mechanical restraint provided by the

coupling.

Although couplings according to the invention are
described above as comprised of two segments, this is by way'
of example only. Couplings with more than two segments are
feasible and preferred for larger diameter pipes due to the
manufacturing costs, as reducing the size of the segments is

economically advantageous. A further advantage is that the
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of exanple only. Couplings with nore than two segnents

are feasible and preferred for |arger dianeter pipes
wale@stiotoehe manufacturing costs, as reduci ng tPET/Bs265/016162

of the segnents is econom cally advantageous. A

further advantage is that thespacing between the |ugs

is reduced, requiring fewer turns of the nut and

shorter bolts. Standard depth sockets nay thereby be

sp&éﬁﬁgdyétﬁgehn§ﬁ§|i@%éofs FLEYLE48 §Q§&§r9ﬁ ef%&@%etgzns

a coupl i nbodi men havi ng f our
of s‘flhﬂ%lﬂtt%n@h%%%ra%cb%*éa ab%tf@nd@:@@pqiepgh #avkethuway

théﬁébpe@@ uéé@V\@uMﬁdjeiﬁs@éilﬁfléﬂe apcyat-e 8ULheg8San
ayf su stantlai %g gne radi us of ,curvature .
ex a®" stchF b |§ﬂ?% BT s/ ApPR BhRY af @UF oFegments 74
simlam ngo ptlpese hdesoagisedsilaateal |y the sane di aneter
to one another, Figure 9 shows a coupling enbodi nment

76 for coupllng pi pe el enments of different dianeters.
CoUpPumbiires | Raverpds of ax vieese galsows Wisenaiin 8911 of the

aré@ﬁﬁé“%ﬁEEéée@HW&@@V§uﬂ§E§nEf@fl§m@héeg Qtfidlugagg

segnent has a first arcuate surface 82 aV|ng a first
CURVR e of TRFTRRTIrBUGR 2 areP Bl EREdRtORAr t5 R RPEPTheke for

Joﬁﬁrtg?\@nge@ %@@ﬂ@fémw?@iarﬁvmr@hr@r&?l &ﬂahé@érlt@@none
e fir radi us ,of curvatur is, a i ng
anofg“? o oJr% C¥ pﬁ?Jpseh%W%n%n‘f %f Jrrgl‘? téw?‘f:l g‘ﬁgt er
coupixngngmeﬂe&mmﬁnGQ @@vdr@ﬁemenﬂﬂdxnmeham&tercOupllng 76

is g{@}cur vat ur e % gr eat er %‘ﬁ Cfg‘ybgn #@%é@%g&e

mowRg rykay rfé”Q)fSEEQ‘T‘@eeW er s‘%ﬁtcflao%e@nenrp. hres et efin®t O@rcuate
sufigbd e nadi- sy of £iryat i@ 88 48 &ﬁﬁ\ﬁé@ﬁré h@@mwﬁd a

rad us of curvature of the pipe el ement

TRt SHT IR §° H6WT thes g e‘F%‘ﬁ%‘f*ﬁ %0 and
cuﬁ&ﬁurebesé e 1l | wHan ac g ef Bsse i &t asip | ctﬂihgva?ﬁlﬁld84 .
 GEL 015d U5, BN RS d DG | So e £5PLIL
1aﬁgﬁmeimmm§:tcabi o gonnetnent nEhilersing < osrhal het he
didnlidy Of Aﬂgi6§65§3éé’éﬂgacouplings described above, the
radius of curvature 84 is greater than the radius of
curvature of the outer surface of -pipe element 90, and the
radius of curvature 88 is greater than the radius of
curvature of the pipe element 92. This geometric
relationship allows the pipe elements 90 and 92 to be
inserted into a pre-assembled coupling 76 and achieve the
advantages of the invention. The coupling segments 78 and
80 deform upon the application of force by adjustable
connection members to conform the radii of curvature to the

outer surface of the pipe elements.

In a preferred embodiment, shown in Figure 10, the
inwardly projecting arcuate surfaces 32 and 34 of coupling
10 engage grooves 94 formed in the outer surfaces 20 and 22
of pipe element end portions 16a and 18a. Interaction
between the arcuate surfaces 32 and 34 with their respective
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outer surface of the pipe elenents. In a preferred
enbodi nent, shown in Figure 10, the inwardly
w@e@sactoeng arcuate surfaces 32 and 34 of coupPCTySH05/016162
engage grooves 94 forned in the outer surfaces 20 and
22 of pipe element end portions 16a and 18a.
Interaction between the arcuate surfaces 32 and 34
with their respectivegrooves 94 permts the coupling

grégvggoyadﬁefﬁheg'Eﬁgycahgﬁlﬁgdtgegkgeaa& Lglg%& &anﬂlgh

forces caused I nt er na SSur or extern
engorept Grhki ‘gﬂerghataaét ifarﬁ@s Faupsdf an@lnugéﬁall to

préﬁguﬂesﬁﬁoéﬁtéﬁhanl@é@@ateTé“BE@S@ﬁ BﬂéheknéﬁﬁaEEstralnt
th_a sgcond rooves in_the e el enents.

t
ltTﬁ?sf%HB dFﬁ%ﬁPf EOIF ﬂs?rﬁ?@ﬂnﬁnS?FgB edfguUahRepBIrhages
thaouphtaga86 wsthoapseseddokeseghegiso98sand tA8, pepeh

t h f . 102
1469ERL "IHLOSLRHOARALE o) B CHRLE B R65R. 407201,
Wh%r@mt@ @wp E@gpaﬁrSSa¢@mpnlsa@s©ﬁn$egthdalytpa9al ke, 100,
eaé@a§§§mé§$aﬁé9ﬂn%°tﬁa §ﬂ?éh§E gﬁéuga&agﬁ Eéaéé 9§88and

rooves 106 i n the su aces of e pl pe e enent s
ORndhat oPHPi BHE t Ry EDHYeE¥ O obRE hepImeRt anot Reg arcuate

suﬁﬁ&@@lp@ﬂfs @b@wmnl@uﬁt@@ﬁ§1421ycpﬂﬁélnéﬁ a§§@é§ﬁ”9el§tlon
| nver i on
o e eLits W TIFE PTG o Ced oY etnt BF b e
susfmetelers WS Ehﬁ¢ alemengageds bynd helarehatke shefaceanect
toéﬁ%ﬁg@'34 of the segnents ‘12 and 14 . Alternately, as
own In Figure 13 , a coupling 118 according to the
i nvention having segnents 120 and 122 with respective

ar cuat £n Stihd AC&abd@mane, 1dhons v8efidutd PbPecouplings
eIe nts 128 and 130 having flared end portions 1 %

Y3 ERot e t HAYCR i PR S EKR npF el%n%%'ﬂl?r%n‘t‘%eéh%%hl Ripe
eleﬁmegrmgﬂﬂa Iahd times sieabidd hassédecionguBeASnwWhaThshSulders

1€ SR e TR T o Rt S ARy b i gl
thetsgonents dl2 mhdckt i ngAlh@rmip@lxendss athowe proPegure 13,
a égﬂﬁfﬁﬂ&tfﬂélééﬁbrding to the invention having segments
120 and 122 with respective arcuate surfaces 124 and 126 is
used with pipe elements 128 and 130 having flared end
portions 132 and 134. Note that in the example embodiments
shown in Figures 9-13, the seal 44 has the tongue 48 which
is effectively used to position the pipe ends within the
coupling upon insertion, the tongue acting as a pipe stop to
aid in locating the pipe ends at the proper depth within the

couplings.

Another coupling embodiment 136 is shown in Figure 14.
Coupling 136 is comprised of two segments 138 and 140 from
which lugs 142 and 144 extend, the lugs cooperating with
fasteners 146 to act as connection members for adjustably
connecting one coupling segment to another. As described
above, each segment has a pair of arcuate surfaces.148, 150,

each preferably projecting radially inwardly from the
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couplings . Another coupling enbodi nent 136 is shown

in Figure 14. Coupling 136 is conprised of two
waeegaamos3 138 and 140 from which |ugs 142 and BREHUS2005/016162

extend, the lugs cooperating with fasteners 146 to act

as connection nmenbers for adjustably connecting one

coupling segnent to another. As described above, each

segnent has a pair of arcuate surfaces 148, 150, each

abl roj I g Lally inwardly fro
seqfEl el 0 Ihe  QLESA OO LEr B0 Tl BVELS dn #0152 1ess
thapsks ¢ hagnd Stavada heaéias rafli gerviteue vab4rgrésder than

hd' €24 8lis tHANCL RS | u b
© el emantss V\Iﬁln%h t?wlré@}g%ﬂ%]? ioélé&il%y}?% %g?ﬁé?%g:‘tﬂﬁ!é?ﬁ R}ﬁtei

couplng | bh tRel LTOCQTRERRS| t i DRl -BefattoR Eecthe70 are
poﬁ@i@t@?ﬁ&kﬂj@@@@_ tiami @1{1@] @ﬁ%ué@é“ @gff?&@y,\@éﬂalypkeject
ngage fhe e el enents provi de torsjona ]
raqi bty (R AR oty SHREIe TR GRS THTERER SegnRApvide
torSBiBorend Ad@idiasy a pair of angularly oriented surface
portions 156 and 158 | ocated adjacent to each of the

lugs 142 and 144. A s illustrated, the slope of
surdceesho?own IB6F Y del bpporth eS¢anene 5B dpandf 140

has W TRce- ROF td 05 1581 Pro LAEH: S WRRE 2 BOL b S16A8CES6 and

caul'd al o(?e sl oped in thgﬁéa direction as_well.)
158r '%C%Eﬁiiﬁ B R h‘lr‘ﬁge bEtgR ettt endutthceshs
ilhjlrstarastegmpb ENthe eslibpes d;% W:IE@@@Spditﬂﬁ/:i.dShg_Em_ bbe

sl opes bei position in.facing rel at in a
PRS0\ T PR T h P SR B 28 190 S5k
sednentf ast Ghedrls st ages t¢ght@rebso donfoloped ithethe same

1 A GUAY r Sy t : r '

dn:c{ errenrt?s?éjt"lg%ﬂ;'n)gu?%lﬁi%u%(‘ggél%@or%| ﬁs %%étgﬁ%ﬂélggp on
betgran ddiprettr BRRY MM IFIWRNY regilied yin swhEaces having

coritiEle LEMSENGod ey SRBIHSNdD T e d DYPLRETa 806N in a
rotate relc?tlvel . to one anoth,e_r |n‘glp£05|te _
PrHiFET AR 86 ST ofF FMBHF S ubt anfhsh| Fhe

Fagrerperdi 044 aatey #t DghteneX| scaifddneipy pehel enemt se beanfaces
to the outer surfaces of the pipe elements, the angular
surface portions 156 and 158 on each segment engage and
slide relatively to one another, causing the segments to
draw together and rotate relatively to one another in
opposite directions about an axis 160 oriented substantially‘
perpendicularly to the axis of the pipe elements being
joined. These motions of the segments 138 and 140 causes
the arcuate surfaces 148 and 150 to engage groovesg in the
pipe elements and adds rigidity to all axes of the joint as
previously described. For coupling segments having surface
portions with the same slopes, the couplings move along the
pipe in opposite directions relatively to one another with

gsimilar effect.
As shown in cross section in Figure 16, the segments

138 and 140 forming the coupling 136 have a channel 162
defined by a housing 164. The housing is formed from a back
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joined. These notions of the segnents 138 and 140

causes the arcuate surfaces 148 and 150 to engage
wq@e@sues23 n the pipe el enents an adds ri gi di t ypeDUSE005/016162

axes of the joint as previously described. For

coupling segnents having surface portions with the

sane sl opes, the couplings nove along the pipe in

opposite directions relatively to one another with

waf%nléﬁ aﬁéfEf&ewgagﬁsfggm1aﬁdc£8§§1§§§téogeéﬂ E%gu %éch is

e segnents forn1ng the cou
Slﬁ%@et% E%%hﬁb@n1Béed§¢9m@@tﬁy1%8h@n i h§0169. sph@ed apart

relOUsbA gsé safofgegdiion rriﬁs@ﬁ@ka\ﬁl bf 1§§pén91§mgﬁ\e@ kSto the
168, ceives,a seal 170 which 1s_sized
pr%d%???%#@?ﬁ eCeRPMERT sSAER oty H4FFR Lhacelt SBBFFV1tY 172

1srpi@ﬁi@@dsbnashéobabkomalnsemtpﬁﬁvﬂﬁepapgp&benﬁﬁksvolume

' h in Fi 4. .
bl oF TR TR B e reTRecBagk GERPOES Frovibids as
well spaceo f@revecmm’eon@aﬂg@ ofrothebgend Phepedtbesween the

endi$a £0 L i‘@@s ﬁetﬂ@néé Uéx‘?ng %ﬁ?é\@é' f?ﬁnét gkﬁ%&‘é??%ﬁgh due

tongue 48 ron1 elng orce ween t
O YePEP eFEPR sOhnth® npedk- f | ow t her et hrough due to
conpreSS|on of the seal. In another coupling
shown Fi gur

t th | i 74 i
o chhrrelnr il its Pt oo+ erctiy i & 4v8%ahd-
théﬁ&bup&mﬁghﬁW4n@gaﬁmaiﬂlgompr@eedlmg at clahet suwbacespling
t
e R T L B L e ST g e
aramise Thefaeeehed0 182 dericuBaedravide. cl Bavariee, agrehate
suﬁ%ébé%cﬂgbaﬂgvg ﬁb@éﬂ&g P@§'£ﬁ@n§8@f é@f??@ﬂ@&'&g opposite

where it 1s nbst needed to ermt peeerrentsto
endsiserthR) Rt ehel P 22l | $hegpuFace The the 3

o' @Mtk alnd i 9 Yo of1bdle r]@@éﬂﬂl@ﬂl@&ﬁﬂnﬁ@e atotipesey| \Oﬁéicé oma is
176 and 178, t0

wor) LB 1% SUELLG SEOTEN 5,410, a0 470 Lo Be. 5Pced one
precdsguratd crotpbingwolif 4. beTheeacaskabilitye of eananeesed
c1 @50t AY %ljl@@é elc%aéﬂ?nse nagfl&\frs ttl:]f?e S&'&Eﬁ‘ffﬁg gey,gments
176 and 178 to be spaced closer to one another in the pre-
assembled configuration than would be the case if the
clearance was not available at the ends of the surfaces. By
having the segments of the preassembled coupling closer
together, the amount of deformation required to conform the
arcuate surfaces to the pipe element outer surface is
reduced and thereby the energy required to tighten the

fasteners.

Another coupling embodiment 192 according to the
invention ig shown in Figure 18. Coupling 192 comprises an
arcuate band 194 surrounding a central space 196. Band 194
has opposite ends 198 and 200 positioned in facing relation
to one another. Ends 198 and 200 are in spaced relation in
the pre-assembled coupling and have connection members

mounted thereon, preferably in the form of projecting lugs
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havi ng the segnents of the preassenbl ed coupling

cl oser together, the anobunt of deformation required to
wa@oeosarqmes he arcuate surfaces to the pipe el enper/USDE016162

surface is reduced and thereby the energy required to

tighten the fasteners . Another coupling enbodi nent

192 according to the invention is shown in Figure 18 .

Coupling 192 conprises an arcuate band 194 surroundi ng

20A é?rﬁﬁtzfo@i haned 98, Band; 194, h?és@é’:@é’éié@cﬁngéo%ﬁ% 206

and 200 positioned 1n facing relation to one an

andget and Pt §30 sPle eI RO pht Hee lugs to
de flyren assemy el mr&ﬂmgoﬁmb hatve &oadecss ondesPer Soward

mount.ed th eon pr ef the formof projectin
ond G S nile Sl dat Ve BTt aner ChGointd tne
cerfiotal Z(Iﬁicaf]dls’fﬁjtf@f)a:ommplin aamd Ntk - rod pee bd el wh ship .

Ba&dﬂgléz;ugz\ Qrmi %ﬂg&% 194 ﬂ@e@eﬂg n;&glﬁngée 1898

one anot her after pipe have
whilghe i § ﬁ@@rltlé@ it Fhanefiante al Bpacr a4 ovukbapts ngre in

spadt @ nd1taa-iend ]kﬁicﬁiliv&%@'df S PR f P dsOfated in
arcuate surf aces éb of which is_ visible in
t éé%

Figue ri% LT | FRQARRRES . The

ardigltat |sm:ﬂam3i m/mcsehaafe eneywsetdierradingd | et dategtife than
e.l.o%l{reqr ]so d de I'Ped aboveenésortl'% hecr en?@éﬁr%y%s to

e arcuiate surfaces Bave's grea
joigurbrstaptent haThise gﬁnmtm f%efxgultartelcpn.pea@chdsm hat

seﬂa!l%t%%‘f’ldﬂqg:ﬂes érﬁié Gj g LAGLINR - a]Ttht?% 13& elencllents

conf i gurati on, and the separ ation of e ends

to Jg0 iAYERES KAt e e iR G 16 | nsta?qreotsfghfeﬁnmg of

theﬁ@ﬂ%jtr %)asms:eg k]gaaﬁi 1éépaorhé lcﬂél;ﬂctﬁﬁﬂtlilﬂ EQI%K r@léfl’slttlg@Sréti@Eus of
an er or ne SucC a e I adl urvat ur
CUrIPLIRE e s SR SRS 3 GO (PR oGP

withe headiads uaf ofuramatwaranmes dihecloutaids Gurdackaed dhethe
plp%’r éag‘s?gﬂe%orﬁee slt\m} c&b{rm e{at ageIl\bm_‘se tth%‘cle tgse
pPregesfeardlsidy sé;@g:m,arpngomtemeedlwa rﬂcrzamtz b e
pré?@yéﬁyy angularly oriented with respect to one another,
having a relative angle 212 up to about 20°. Tightening of
the fasﬁener draws the lugs toward each other, and results
in decreasing the relative angle 212, preferably to the
point wherein the lugs are substantially parallel to one
another. This is particularly advantageous for a flexible
coupling which does not depend upon the pipe elements to
form a reaction point to cause the deformation in
combination with the boltsg, the friction incurred at the

reaction points inhibiting flexibility.

Coupling 192 includes a seal 214 positioned within the
band 194 between the arcuate surfaces 210. Seal 214 may be
similar to those illustrated in Figures 4 and 5 and sized to
receive the pipe elements for creating a fluid tight seal

when the band is deformed.
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having a relative angle 212 up to about 20. Ti ghtening
of the fastener draws the lugs toward each other, and

wo e®@al1i®23 n decreasing the relative angl e 212, PCT/US2005/016162
preferably to the point wherein the lugs are
substantially parallel to one another. This is
particul arly advant ageous for a flexible coupling
whi ch does not depend upon the pipe elenents to forma

re ' ' .t he de ' ' i nat kon .
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Alternately, as shown in Figure 19, a j@gﬁ 218 may b
towanst QR YdHTRen THe Rard 4B whil 2gol1H drEopngas sthe
arduafeerall fa qsi 11 onathamli thetamef ramtdeensis ©ipd he
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,_CheOlithéé'Jlrl ?ﬁ% alc@egélo%é%i%%%ﬁae%ﬁﬁl 0 coﬁ%}germt eezré\%i?nd 204
in sades sieladdan i Fhadatbigde thennipe aasmrt bugerted.

ForS Hdaf ashe Whelyddendi N d ) LS s1die SeaAhe1doiSling
sized so as to maintain the lugs 202 and 204 in spaced

desc ik RRQY & h dthSi Pt et L IREF RF e Ba. Pretect

radg@tlllyt E@g&@iqu fadt‘tdn rﬂmeiat&&s an? BN hBfe tdief Totegt NBadii
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Figure 20 illustrates a pre-assembled coupling 220 that
does not depend on the seal 222 to maintain its segments 224
and 226 in spaced apart relation and ready to receive pipe
elements such as 228. Coupling 220 has spacers 230 that
extend between segments 224 and 226 and maintain the
segments in spaced apart relation. In this example
enmbodiment, the spacers 230 comprise collapsible tubes 232
that are positioned between facing lugs 234 and 236 that
extend from the segments. Tubes 232 are preferably thin
wailed and circular in cross section and are arranged
coaxially surrounding the fasteners 238. The tubes may be
made of lightweight metal or a polymer material such as
polypropylene and may have score lines 240 in their surface
to create weakened regiong that facilitate collapse of the

tube under compressive loads applied by the fasteners 238.
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all ow the coupling 192 to be used -to join pipes

having different dianmeters. Figure 20 illustrates a
wee@sass®esbl ed coupling 220 that does not depepdr/os20bfie16162

seal 222 to maintain its segnents 224 and 22G in

spaced apart relation and ready to receive pipe

el ements such as 228. Coupling 220 has spacers 230

that extend between segnents 224 and 226 and naintain

[ ' e
Ordi> AU fy S EANES APASoLE BB et NEe HPER o
feazaa;bltehat e Poaes | vrredloetvRed ‘f%clPﬁthTFU‘gIé,QZ%ﬂo‘aﬁh to
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wal | ed a circular in cross sg

preferab I on,
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ma %ﬂ%%¥|t erlfg r#gh fgb@ %Pgo ¥é§n§ and pay have

eiT-suriace to create weakened
regions that facilitate coll apse of the tube under

corgy SV {}9% 21400 dfowybé f@o{ﬁé&e@@a&aa”:@n@w%

materia oard and ber are al so

1nsr%a}ﬁcb|l%etw@1t%ss%ﬁﬂ@ela%%u ?g%da% %%6 st roAagtenstigh238

ard Q:Eétppﬂiéhﬂél@eéméﬂ | thé Pes@fleri €k gﬁcb@@rcﬂiuéacﬂﬂ other
n ut c

shij handl i n dinstallati
and) \afiR AT Aot Y IGHRE (HER St e ETBrSage o
théﬂﬂﬂgtemmféapb@éqsbvh@amWQééyzzﬁgmméarn@ ¢bepfassemer $oad,
t b
and it Mok Te (5fq BEPEEOETRS Snda Mnl P140Hk 21 when
thep 28cedeistonined 283 dr s taeni e veht bmedll tow dehgy $agments to

mov':tf PHMSat r S 26k 04 HeT « ARsgd NERe eﬁﬂﬁ@ egegheMt Ehto

e pipe elements . Tightening of the fasteners places
efﬁ?ﬂﬁtﬁhﬁxﬂ%ﬁﬂﬁunder a conpressive |oad, and the tubes
buckl e and coIIapse as shomn |n Flgure 21 when the

predet er m ned |l ow t he _se

nts
D b e o SR ad P ST e S Pt Spa g B8 Nhidea
witdl ementsype ef freethdhecabi odupling. Note that in Figures

20 and 21, the segments 224 and 226 have arcuate surfaces
242 with a radius of curvature that is subgtantially the
same as the radius of curvature of the outer surface of pipe
element 228 which they are designed to engage. To provide
clearance between the pipe element 228 and the segments
allowing the pipe element to be ingerted into the coupling
while still maintaining a reasonable fastener length,
notches 244 and 246 are positioned at opposite ends of the
arcuate surfaces 242 as best shown in Pigure 20. The
notches provide clearance at the 3 o'clock and 9 o'clock
positions of the coupling to permit pipe elements to be

inserted into the pre-assembled coupling 220.

Figure 22 illustrates another coupling embodiment 254
having spacers 230 between segments 256 and 258 comprising
the coupling. In this example, the spacers 230 comprise
tubes 260 again positioned coaxially with fasteners 262 and
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Spacers positioned bet een the segnents ay b used with

any type of nechanical coupling. Note that in Figures
wQ@ooandt2id, the segnments 224 and 226 have ar cuBtBUS2005/016162

surfaces 242 with a radius of curvature that is

substantially the same as the radius of curvature of

the outer surface of pipe elenent 228 which they are

desi gned to engage. To provide cl earance between the

bem@@nefaamﬂg Za§3a964t Eﬁdsggﬁeﬁkéj ébk%ﬁgngrbtﬁe tRkpe
ted into the, coup while stil
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%@réé‘sﬂéﬁg zntwhépglﬁréhésaﬁeng% 58&1@5 abad 8%%%1@25 4

ure 22 illustrates another coup odi men
SGW?@ LpuR e? sIPSBEBEL ’v”\é@hu§e@?reﬁtl§"2 BrathQBSthe pipe
elaprs sing the coupling.. In this exanple, the spacers
230 conprise tubes 260 again positioned coaxially with
fasteners 262 andbetween facing |lugs 264 and 266
pro%w@thag éxamplheoﬁe@nEpaserTﬁbESmaﬁﬁthﬂMEng coupling

sediflA g 055, 208 %‘Qi&&{;ﬁcié éﬁ‘%xﬁnt g ﬁlés%%aaie WA§0p1 ing
npreSS|v oa enin
27¢ g% epfepRT ippd e0f h%@gmﬁ@tgeéﬁ%n@@ 28334 ahdveg8 arbwardly

pro;jé@&fﬁgtpug@owe desgrbbe @waowéahlﬁeﬁgsﬁ tPelation
cuate surfaces of the

es 1 , Wherein e
Wh%%gﬁ%%t%oﬁéﬁﬁn% Yt R er 27 & f cEF%a?%?@eFﬁﬁna¥ﬁeheld
tognuhsfﬂmymEEStenémstm@m exaﬂnﬁfn@fbatﬁ@aﬁethéolugs.
int ng_codpling. s nts.in spac ion.i .
T 1 R B PR PR “oon 8P CBfar fedhegia Bodtes
28%egnemt§oéﬁﬁlamﬁdZﬂdtm@wmngh©ulu@wd2§6pan@e268ng Thigs
bodRf afith 208 PASIAVARED +Aof A6l oL 8L ONugleNo Lf1 ow the

coup Ing 1s pre- assenb e S€eg nents
fagtRuamercdye aki eherred sone xdendi *ﬁlge betgiBent hén'FQgs.

engagement with pipe elements being joined.

Bodies 284 may be releasably attached to the segments,
for example, held by friction between the lugs 266 and 268.
Flexible, resilient materials are.particularly advantageous
for forming the bodies because bodies made from such
materials provide adequate strength and stiffness to
maintain the couplings in spaced apart relation during rough
handling but may be readily deforwmed for easy removal as
required. If polymer materials are used to form the bodies
they may be adhered to the lugs by heat fusing or by
adhesives which afford a releasable bond between the bodies

and the segments.
Figure 24 illustrates a non-deformable coupling

embodiment 286 that uses spacers 288 to maintain coupling

segments 290 and 292 in spaced apart relation so that pipe
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Spacers 282, preferably in the form of bl ock-shaped

bodi es 284, are positioned between the |ugs 266 and
wQe@s/114e3 bodi es 284 are renovabl e from bet weePC1/082005/016162

lugs to allow the fasteners to be tightened and draw

the segnments into engagenent with pipe elenments being

joined. Bodies 284 may be rel easably attached to the

segnents, for exanple, held by friction between the

eldmis 260 PNk 268se FE 8X1 Bl eywed €St heRNM n n@ﬁgrﬂaf‘éésg&ﬁbled

articul arly advantageous for form ng the bodies
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by adhesi ves ch affor a re easa et ween
deﬁqﬁ%Qﬁﬁh%RP%%d the segments. Figure 24 illustrates a
non- def or mabl e coupl i ng enbodi nent 286 that uses
sp ers 288 to q$lnta|n %gupllq? segnents 290 and 292
SRUP AR TUIR T B AU T pRaTeret €O iy Beed
w:mkns&m:mhsbejwm tese | orf tdeuml Bass e edsisdwat i hmmare
Cou 1es, 8l 0 f eat res t
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emquloneértd 1 drel ketmtilon beysweiv tded s2@hein ssphdeed apart
relraeﬂl'cﬁﬁ' L dihg WrélérQerPJé)%%? ﬁé’f{ﬂ&ﬂ%dsepﬁiﬂﬁé@éh a

fqor adequate clearance. The spacers be simlar

tulpd 3t SRERIs o bl Wibovah S Spelc et W%ﬁ?@d tihatheany of

thel nypeniden deyerlised heersad atd Eamsivls Riheaisd Wesh ofhis
uplings . As shown in Figure 19, a spacer 288 may be
ith the hi nged coupl i ng enbodi nent 192 to keep
the | ugs 202 and 204 in spaced apart relation so that

Sp acgils I ﬁulﬁsa%}% gg%ﬁ%r@ers %{‘g‘g??]h%%@roc?r

jOlnlng flanged pipe to non-flanged pipe, for example,

CO

grooved or plain end. Coupling 294 comprises coupling
segments 296 and 298, each of which has a radially extending
flange 300 on one side and a arcuate surface 302 on the
opposite side. Segments 296 and 298 are held in spaced
apart relation by spacers 304, which may comprise a
collapsible tubular spacer 306 or a removable spacer 308, or

other types of spacers described herein.

Figure 26 illustratesg further types of spacer
embodiments 310 feasible for maintaining coupling segments
312 and 314 in spaced apart relation. Spacers 310 comprise
spring elements which deform, preferably substantially
élastically, when subjected to a compression force by the
fasteners 316. Spring elements may take any of a number of
formg, for example, a rubber cylinder 318 or a coil spring
320. The use of spring élements for spacers allows for fine
control of the forces required to draw the segments toward
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the spacers described herein are feasible for use with
this coupling. Figure 25 illustrates an adapter
wa@ompiiigegs 294 for joining flanged pipe to non-prél/asyesiorcic2
pi pe, for exanple, grooved or plain end. Coupling 294
conprises coupling segnments 296 and 298, each of which
has a radially extending flange 300 on one side and a
arcuate surface 302 on the opposite side. Segnents 296
onanthctemrandiel Xbd NEsperech epardhd etalid O Ot BPACRLSL ings

304,, which may conprise a.coll apsible tubul ar acer_
wafp dnd USRS oo SR Bt e Cae dal y
elaspaicers described herein. Figure 26 illustrates

further types of spacer enbodi nents 310 feasible for

mai nt ai ni ng coupling segnments 312 and 314 in spaced

apart YrelamGiship e B e fcumptt e e inas ementalso
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indyyyﬁgalIgygyénﬁgﬁ%gqechanical pi pe couplings according
to the
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i nvention provide for rapid and sure installation

creating a pipe joint while avoiding the need to
w@arositadoky or totally di sassenbl e and then reaBCSEIRL085/016162

t he coupling and handl e the individual piece parts

.CLAIM5S What is clained is : 1 . Interconnectable pipe

coupl ing segnents, each positionable straddling facing

end portions of a pair of pipe elenents for securing

sai d pipe elenents together in end-to-end

rel ati onshi p, wherein salg §Egsport|ons of said pipe

el enents have an outer surf

substantial lycylindrical profile and wherein each said
Wh egient coqgilses . a pair of arcuate surfaces adapted

o 1hter3 2R with the outer surfaces of said pipe

el enent s, sald arcuate surfaces bei ng in spaced apart

relati o] eai d ar cuat

surjfaacgéhgs ten mgglgjﬁé 13{’ lll{] t%ﬁ ?L%%San%a
pPosHididonplal e i npdd ind riagine @r@amrtxm ohea rpatiusof
plpﬂf CENVA U e s b B es?aﬁyr%?g?@%ﬁm déjust ) her in

enent_s ;. and cqnnecti.on nenbers- for a
encﬁd?ﬂwé?}% G e e QHUPIR ng Rghh 53 aﬁfb@r@rtnsapa 3t said
plprmmrmmrum rerhersm heitw adjrrdedbl of tsw&@l&biﬂiﬁr
aid rcuate égfaces
t

N of .sa
ch[ oge c(*galS psraI ega}ﬁ’e% S SRR TRT Ic10 ﬁpﬂlbcfegmapt comprises:
adj ust am edighermpafe mﬁmmexdammdrmﬂnexmtaafase

withP S Ad tai e L UN fo“sff b} o@/eatéif A sai %dae nena;@é&ate

surfaces to e outer sur sa| o] pe e
surfacqsthaigwhniat il higpa o iatd e dremne angilding at

ledst Qi fol salv&waﬁuat%a@mtsﬁl@a& Lﬂgfta?r{‘tah?éié’ of
el a tlcal defornable 3 | nteerconnectabl e pip
lesg %O\ég LGS @ APHRTh RUEVa RS GTPake® than

thes&@nianigs off enatestar icf |9aipl asidealdur ftefay reblesild .pipe
el & onn%ftable pi pe coupling segnents according
connection members for adjustably connecting one
coupling segment to another, said connection members being
adjustably tightenable for drawing said arcuate surfaces of
said segments together, said segments being deformable upon
adjustable tightening of said connection members so as to
substantially conform the curvature of ‘said arcuate surfaces

to the outer surfaces of said pipe elements.

2. Interconnectable pipe coupling segments according
to Claim 1, wherein said segments are substantially

elastically deformable.
3. Interconnectable pipe coupling segments according

to Claim 1, wherein said segments are substantially
plastically deformable.
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to daiml , wherein said arcuate surfaces project
radially inwardly fromsaid segnents . 5 .

wo naosrcornect abl e pi pe coupling segnents accorBCTgS1005/016162
Caiml , wherein said arcuate surfaces subtend an
angl e between about 40 and about -179. 6 .
I nt erconnect abl e pi pe coupling segnents according to
Caim4 , wherein said arcuate surfaces are
subst aninaéryoconattabbaspabengosal iingegagneést s7according

to G@i&izﬁ of ”ex%éple £n péQEd°$HBbé£‘8 SEOFEDLS ??8@&9& ”Qaﬁﬁfal ly

aim4 ' wherein one of said arcuafe su
ingardbyt frawrsphd sag@erES- out |ncrea5|ng t he bendlng
flexibility of said segnment . . Interconnectabl e

pi pe coupling segnent accordln p Claim4 , wherei
Bk of [SaPHORRGYRTTALE GREPF SEQUPH12¢ aRAVeBtBnocording
tosCHeival 1 s phsi¢innedidnaspased serfbhton saobbaadaant Argle

be é%gxiggg n@o‘ﬁQﬁ&'&Moqu?59Ly’ said arcuate surfaces

el ng p03| I one Said sidewal I's, said sidewalls
defining a channel positioned betmeen said first and

second R ELALENSHEL G LS dplﬁe f{ﬁgngsgﬁéﬁks BLBSrding
couplln segnents accor aim8 , " wherejn each

to gflamp se‘glﬁ%%n.%%Jrfad%%c‘éa%%n%%ﬁ%a}e%o@r%. ghegrantially

comei ness sal engi el s8gmdfs. | Nt erconnect abl e pi pe
coupling segnents according to Claim1 , wherein one

of said arcuate surfaces has a small er radius of
curvat ufet¢hamidet b herpibe sevdphivgategsentacascording

to é;i Mk r& 0”%2 S120, € PL PSE COLDL | é.‘ﬂcé&@éfeé‘&éf%&&r ﬁéB gat But -

erern said connection nenbe conpri
outp aw@lfe Proj Beid oHst exeeniieee vt var Bhy lﬁ%ﬁwa ef bmgsbll ity

of ogafgc&g?l{,eﬁgl d segnents, said projections being
adapt ed recei ve fasteners for adjustably connecting

sai d segnents to one another, said fasteners being
adjaist abh et d S €edIb Be f®Ipe coupling segments according

to Claim 4, wherein each of said segments comprises first
and second sidewalls positioned in spaced relation to one
another and extending radially inwardly, said arcuate
surfaces being positioned on' said sidewalls, said sidewalls
defining'a channel positioned between said first and second

arcuate surfaces.

9. Interconnectable pipe coupling segments according
to Claim 8, wherein each of said segments includes a

concavity positioned between said sidewalls.

10. Interconnectable pipe coupling segments according
to Claim 1, wherein one of said arcuate surfaces has a
smaller radiug of curvature than the other of said arcuate

surfaces.

11. Interconnectable pipe coupling segments according

to Claim 1, wherein said connection members comprise a pair
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draw ng said arcuate surfaces of said segnents
together into engagenent with said outer surfaces of
wa@anod/1piope el ements. 12. | nterconnectabl e pi pePCDURLNNFIQI6162
segnents according to Claim1l1l, wherein said
projections are angularly oriented with respect to one
another. 13 . Interconnectabl e pipe coupling segnents
according to Claim 12, wherein said projections are
of preht el 2rs apxbpgfengf owpvasdibobronothet endespéceath of
saDiesaféhes, d4ia bRbeEEONBRst BRE 8gPLRSHELEPEENcceive
£ seggrrents ac_co%d! ng }gi Claim13, wherein at |east one
AFFERGTY [D] 2 1BNP L¥nprieest ¢ ugR VP RGUERT 8 pEPt ORE
and&h&fﬂfwai@hfa@ﬁ@meﬂstbeiﬁ?eé&fu§ﬁéﬁl§a§i§HEégaﬂﬁe-for
terc C [ 0 ing se nts according to
o AP B0 FOE: 08 SO et dERg Fudditle tnno
endagaytenthevi ot $a pd opece i ngustibstanef asydrppal Eyements.
inwardly fromsaid segnents, said tooth gripping said

outer surfaces of said pipe elenents and providing o
nmechani cHItERPRREFEL1q 109t P eRhHeE t SpreRf peaccording

to COLEAm NQL S egiend Sn a4 00 db RG] ¢ O £bab Mide , ahglil 8Ly oriented
.ég risi qg a pl.ural |é§ of teeth positioned on said
Wi %ﬁﬁ%‘" dFRACERE FXERTH arcuate surfaces, said teeth
projecting radially inwardly for engagenent with said
en ort4 ' ' n ' g .
ar & lot orinsr SoaEb Rl B TR M Sy SRR b Pt ng
to cukaddt k2 ofheledn ol BUPierktont ke dopipeted at an
anflEeMNtSe td abdiit ef GONRECH bl £ PP e & ONRL | HG-SRGRENT S

according to Caim1 , wherein each of said segnents
further conprisesa pair of angularly oriented surfaces
posi4 j onggk: @t aeeedt 4191 €ashpOf cs@p Ui 89 NEeghé s according
N r@{n‘oer ., sai,d an ulatrl oriented surfaces on each of
o AU e PG G- OHFOST (8181 B et LS P EO KRG 2P y
compriisgzeed shud doesimg e e thse griemte terogrh nedactied to
red& is"i&d"!%&é@ﬁ@r?‘ngm arly oriented surfaces on

anot her said segnent, said angularly oriented segnents

15. Interconnectable pipe coupling segments according
to Claim 1, wherein said arcuate surfaces comprise at least
one tooth projecting substantially radially inwardly from
gaid segmentg, said tooth gripping said outer surfaces of

said pipe elements and providing wechanical restraint.

16. Interconnectable pipe coupling segments according
to Claim 1, further comprising a plurality of teeth
positioned on said segments adjacent to said arcuate
surfaces, said teeth projecting radially inwardly for
engagement with said end portions of said pipe elements when
said segments are deformed so as to substantially conform to

the curvature of said outer surfaces of said pipe elements.

17. TInterconnectable pipe coupling segments according

to Claim 1, wherein each of said segments further comprises
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engagi ng one anot her when said segnents are drawn
toget her and causing said segnents to rotate

WO edoatiianed y to one anot her about an axi s substBer/Ustly016162
per pendi cul ar to said pipe elenents. 18.
I nt erconnect abl e pi pe coupling segnents according to
Caiml , wherein one of said segnents has a section
of .increased_bending flexibility positioned between

a RalH ebnwedtidrlvenbipratedardrSeetf oROPARIEPREGL RAjacent to

cadief OFf NE YA ot obBEdr S68MRELLESE, CORL AT Bhid1 hbeycHEYahYER
to the outer surfaces of

qé sai d segnent substanti al

SURLR GO OB CFeHERt s5919 SCPRERF S ohABLERLPEPRRBES S lopes,

sa tduphdnbaskgnent snaedosdifigceéo Ghadne 18aidheeghansabding

in SEELLO0 Pélé@ﬁéﬁaxﬁfghbgggﬂin ;,amf%! bhYelSc8hi8¥8% < on
by reducing the area nonent of Thertia of ‘sar d Segne £

angiaheue ePP 5Ai gedheinect FaRd nentietarloorianeed onagoenbbe

enPh P& O | o SRGPEPH Sy 36508 Ak BGmt 8- & 21-8 dBawn WELELAer
sai d section, of increased bendinhg flexibility
and FRHFERE P tUt SUPCPeR | EP oFtR TR SRl JC Leghente. ong,

and tH&r CHNLEt @bl £x Ps peubOtPht NY1 SLUPBALESNALERL & NPot 8aid
further conprising a second pair of arcuate

. Claigjl "
PR Sapted to interface with the outer surfaces
of said pipe elenents, said arcuate surfaces of said

secpnd pﬂ&ﬁepééﬁhgeé{‘aﬁi’éﬁﬁgépé&?pifx!lgglté&{fm&gtgr‘&ccoraing
anot. er, sal d arcuate surrt.aces o1 sal secon palll‘
to skl Ehdt ngvkeirahiyl @iefof eszid oSOt ankehayi fgchion of

ind2<H 3153 WekdH YRt £ & b ERL € pEaN {headl A thde®h said
curvature of said outer surfaces of_said, pip )

ConiiRsiotis MRSy VI T SRFCLOH f 2 Ehib a0 B 1GREQrRing of

sa 5di sispeait Pai rcdef som sl st et dakvyceoaf of nehli @ sbdfient
t he out surfaces of, sai d pipe el epents.upon

sundl iR e i e 8 SRS d ELTThRe B0k, gtemsnts.
A pi pe coupling positionable straddling facing end

por{d onsrof Pcc&%éctﬁébf" i éeé'&%faﬁ s SGhUML 09, 8L Has
pipe_eleneﬁ%s t oget her %ﬂ&gﬁd-to-en% ?éfé%ﬁonsﬁia, hg

to \(Hetigh nt&ajwherein said section of increased bending

flexibility is achieved by reducing the area moment of

inertia of said segment between said connection members.

20. Interconnectable pipe coupling segments according
to Claim 18, wherein said section of increasgsed bending
flexibility comprises a cut-out positioned in said segment.

21. Interconnectable pipe coupling segments according
to Claim 1, further comprising a second pair of arcuate
surfaces adapted to interface with the outer surfaces of
sald pipe elements, said arcuate surfaces of said second
pair being in spaced apart relation to one another, said
arcuate surfaces of said second pair subtending an angle of
lesg than 180° and having a radius of curvature greatef than
the radius of curvature of said ocuter surfaces of said pipe

elements, the curvature of said arcuate surfaces of said
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end portions of said pipe el enents have an outer

surface of substantially cylindrical profile and
wobk@saiq2zai d pi pe coupling conprises: first apdI/ssmosialicie2

coupl i ng segnents, each coupling segnent having a pair

of arcuate surfaces adapted to interface with the

outer surfaces of said pipe elenents, said arcuate

surfaces being in spaced apart relation to one another
secondspp g abebagesshetanbsaslibt endfngmahlanygliehothkesster

sufﬁé@eéSQfagglaaﬁhﬁQ @léﬁthé &ngrgéﬁHéga ﬁgaEE%PEgﬁggg of

$e radi us, of curvature of said outer surfaces sa
Sapi peORIRFRHPR; MSHESESch sai d coupling segment having
connecti on nenbers for adj ust ably connecti ng one

f t th t
boi N6 adh JRLRE| St hATra Lt T oPeBFRuP RE=CaT 4hgr fnfies end

poxmw¢m@e@foa said ségmapeselegenherfosaédcﬁﬁgngnssld pipe

eléﬁgﬁ@bd@éé%@ﬁ@fealQHdagéuéﬂ&b%g%gfg ﬁ%ggo§%6§glPhgald

connectl o nbers so as to su orm
end | P iees B f sertd apEpat elenenrhe eb,am aheowuerrsurface of

1S4k 4 RELS1 1 fh@i-PEa el SPERL c !
Suaccordlngp¥ %5 almzza mﬁerglﬁesﬁﬁd ﬁ%ﬁﬁgﬁ?sgﬁgg Blpe

55ﬁ??@@¥§5%$astlcally def ormabl e. 24. A pipe
coupl|ngfﬁﬁ@@rdm@gsé@bﬁﬂatamﬁﬂan@h§é§m@n§@1deé@ﬂ”@@ﬁpllng
%Qstantlall Plagt ically defo .
sedlidh? v St of i 3 rSfr s SupEfRrn aditadcbare
intprfacesviriv) Bee @@U¢nl$vrfm®@$d¢§ $a.0dn sEpe ebgments,
saiEGhrdi Pl PeeotpLl DG ALLOT g N ageéi'%)g%@%ewﬂg Mto one

sai d arcuate surfaces subten an aqg etween a
anofeihd FHBUtAITRCeBUREI e TRt AcvRrArgbetef less
thda al 90 2% ndNeel iy e@cba@iuéacbﬂ @@ﬁﬁ@@&ﬁe C@ﬂ@&téﬁsthan the

ra% irst nd second si dewal 03|t|onﬁ in spaced

a9 rF‘FE)V%rn‘ér%n hétt &SE efdTrRFes ot said pipe

elements; and

each said coupling segment having connection
members for adjustably connecting one coupling segment to
another, said connection members being adjustably
tightenable for drawing said arcuate surfaces of said
segments together, said segments being deformable upon
adjustable tightening of said connection members so as to
substantially conform the curvature of said arcuate surfaces

to the outer surfaces of said pipe elements.

23. A pipe coupling according to Claim 22, wherein

said segments are substantially elastically deformable.

24. A pipe coupling according to Claim 22, wherein
said segments are substantially plastically deformable.

25. A pipe coupling according to Claim 22, wherein

said arcuate surfaces project radially inwardly from said

segments.
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radially inwardly, said arcuate surfaces being

positioned on said sidewalls, said sidewalls defining
wa2ebamees positioned between said first and sePCDNS2005/016162

arcuate surfaces. 28. A pipe coupling according to

G aim 27, wherein each of said segnents includes a

concavity positioned between said sidewalls . 29. A

pi pe coupling according to daim27, further

conprising a flexible, resilient seal, said seal being

a_subst ant papeycehpLithgr attBgdhayi g enainngt  diaEeLeh
g%zed to recelﬁe said 8t§e elenentf, ga d seal belng .
SaydsFITORED W hRRcEaf dPLREANRT 2B S aPRt YRR 2hRYE 20° and
" absecohdl toupl i ng segnents, said seal having an outer
di aneter sized to position said first and second
coupling segnments in spaced apart relation fromone
ancdher Ahetedycalbbinagasaptdpngetel Shemns2bo Wherein

ead1SSF | 88 EL¥BROL 881 dohpt 85e8NE; $6€0RA COLPLIATs i dewalls
segnents [nto said end-tp-end rel ationship, said sea?,
POHt 2t bR nERR S MERL 3G A cCoRNeRt i B HRABHerad apgtending

radith by abhyatd off esgildt arduave sgidf aceyabeinyrbasesioned on
I oget her d conformthe rvature, of said se nts.. .

said Bt ASha Y, LR AL AOTa e B BB LSS 2 X faREO PP S1 ciomea

bemiermntaid BlrstA pigdeseoopdi agcastordinfates Cl ai m 22,
wherein said arcuate surfaces include first and second

notches positioned at opposite ends thereof, said )
not%%es-grEWP@i%@uﬁléﬁgaﬂ%%o¥@¥n9n%@r@l@hmo$7saWHeb@b@

cad® BENES DesIBRRIN Al hElidés adeSLEHNTL $0IFBNE Soddg A
bl Rofh it SREElE soati on of | nereased bending
g

flexibility positioned between said connection _

kg b At S s
comgt ik Fegrent lexibie, oerlient azesl of sabd dsgipebeing a
su §§%§%§lly3@ir£hP£Per£ﬁypﬁé@ﬂnécéﬂrﬁﬁﬂ&rt@ié%@&§}3éized
to receive gaid pipe elements, said seal being positioned
within said channels of said first and second coupling
segments, sald seal having an outer diameter sized to
position said first and second coupling segments in gpaced
apart relation from one another thereby allowing said pipe
elements to be inserted between said first and second
coupling segments into said end-to-end relationship, said
seal being deformable when said connection members are
adjustably tightened to draw said arcuate surfaces together
and conform the curvature of said segments substantially to

the outer surfaces of said pipe elements.

30. A pipe coupling according to Claim 22, wherein
said arcuate surfaces include first and second notches
positioned at opposite ends thereof, said notches providing
clearance for insertion of said pipe elements between said

first and second segments.
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sai d section of increased bending flexibility is
achi eved by reducing the area nonent of inertia of
W@ an0d/1segsrent bet ween sai d connecti on nenbers PCBBS2085/016162
pi pe coupling according to Claim 22, wherein one of
said arcuate surfaces on each of said first and second
segnents has a snmaller radius of curvature than the
ot her of said arcuate surfaces on said first and
second segnents. 34. A pipe coupling according to
G @m 22 e eddushin cornmecd inom mncbmjgn CORprwisera@in one

of p%l{d %@-ﬁé’ﬁ@& L8155 G %SE‘P&E‘ UEMQ%I =0 119 &I}? ends

se nen Sal proj ec

£1 exelidpt el doc?%tizaicmeci AR EiReS Ford %@Im@%ibwn ct@émb%w ngsaid
sect@idh SEUEM Sad PNE BRGNS .ofal L d asd@Rans £ Ng

adjustabhgftlghtenable for drawi ng sai d arcuate

su At @%’g‘?&nft%et?ib%‘ﬁté%r‘? o ThbAgia@REnt to
thaMdutsai shofdess soif fecad pipsas epepes el ements. 35, A
pi pe coupling according to Caim 34, wherein said
projections are angularly oriented with respect to one

andiher A @Bipe A@ipklnd uptdoipaee drai @pin T ai whsSsein
sal%eéeeé&bou'&f M&éﬁ%&é@&%&{&&é'ﬁ%%ﬂléy Pé‘géghi)éved by

respect to one anot her

cbmmg Hghactor i TefueRt @%u et el e @ aﬁ%affl%%'f e‘ﬁ%‘%‘geen

sa P M Se- s hdteaeed onto bolts, said bolts having
threads that are deforned so as to tenporarily hold

said nuts in a predeterm ned position conpatible with ,
t he;sspaczecbmmrctomplmg anstbpd dig stad dcmmtzandw}se:c@m one

0ts d e y
e e R e
segmawendmwuai ana;lm:e smt@fumm@m@a@emm Yhe hother of

sali?'%ayé@é M & £ Pe: el esd Sond 38egheRi e

coupl 1 ng accor ng to alm 37 wherein said threads
are deformed by staking said threads.

34. A pipe coupling according to Claim 22, wherein
said connection members comprise a pair of projections
extending outwardly from the ends of each of said segments,
said projections being adapted to receive fasteners for
adjustably connecting said segments to one another, said
fasteners being adjustably tightenable for drawing said
arcuate surfaces of said segments together into engagement

with said outer surfaces of said pipe elements.

35. A pipe coupling according to Claim 34, wherein
said projections are angularly oriented with respect to one

another.
36. A pipe coupling according to Claim 35, wherein

said projections are oriented at an angle of up to about 10°

with respect to one another.
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39. A pipe coupling according to Caim 22, further
conprising a plurality of teeth positioned on said
wo oostiiensl second segnments adj acent to sai d arBOBUS2005/016162
surfaces, said teeth projecting radially inwardly for
engagenent with said end portions of said pipe
el ements when said segnents are deforned so as to
substantial ]y conformto the curvature of said outer
surfaced 1R P b eI FRMGINT 40 A pipe3 touphergin :
sa i St gt f&r@%ﬁﬁnﬂ@@fﬁhf&m &ﬁ;@a'bflééﬁ%aﬁc?]dbolts
second se s furthe onprises a pair,_of angul ar
ha P AR 1o 00 4 IR G SR o SR o D Ho1d
saichnmect iion argpbsdst e maimkdngs Brign ordmged etb bairdackesthe
0 ' | ng- i n £ ac e [ i £ h i,
et Rt D S B PR Pedh e5Bb Png
segse It sn gt | yutoy i keingl adiiHedsl e ngkgh repanke afroehesaid
pr%ﬁ@&&%ﬁ%@r&ﬂr%£@e§é‘ﬂ BRE) £081SE DG SR §

segnents to nove rel atjvel.y to one another angd engage

intQy i SRgIsRRY JWh R Qi PH Fai HRAERS QU f RB#PRai d

eldudiece] enents. 41. A pipe coupling according to Caim
40, wherein said angularly oriented surfaces on each
of said segnents have opposite slopes, said angularly
or i3t e idaceEsuEngayiagrorbiendtde?ladreBd saverein said

enaRSMPS: AS A Louslher AL eaysing oAl d segent s

o rotate relati vel out an axis
substantially perpendicular to said pipe elenents. 42.

A ry'tsp.e %l@ﬂ@%@gﬂ%ﬁ@@i&&?@iﬂgﬁ?ﬁé if@ga{@cimg ﬁ@ﬂth%r
ortrrons o a (0] | pe enents, 1Tor_.securi n al
COMRIE 1% R BB b UndtHRir |50 S iEh il 9t 5| phrst and
seddiel Q&égrﬁ@wl? eitﬂjapl?értti: gfts @Hi_&aéﬁbmtlpeg sah:_efmc:z\és, heaed .
outer surface siant. C C r e .
ol Sl e Sl DA e ML SRl s
ends ggITETIiEs eEl eaoup oy skymeis hbwngal pategugnts are
def esosggé %&gsﬁgﬁgérggiém &SR W tihd heuPWelire of

surraces sal | eme'nts, )
said outer surfaces of said pipe elements.

40. A pipe coupling according to Claim 22, wherein
each of said first and second segments further comprises a
pair of angularly oriented surfaces positioned adjacent to
each of said connection members, said angularly oriented
surfaces on one said segment being in facing relation with
said angularly oriented surfaces on another said segment,
said angularly oriented surfaces engaging one another when
said segments are drawn together and causing said segments
to move relatively to one another and engage said arcuate

surfaces with said outer surfaces of said pipe elements.

41. A pipe coupling according to Claim 40, wherein
said angularly oriented surfaces on each of said segments
have opposite slopes, sald angularly oriented surfaces

engaging one another when said segments are drawn together
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said arcuate segnents being in spaced apart relation

to one another, said arcuate surfaces subtending an
wargbaiob3 | ess than 180 and havi ng a radi us of PCT/US2005/016162

curvature greater than the radius of curvature of said

outer surfaces of said pipe elenents; and each said

coupl i ng segnent having connection nenbers for

adj ust ably connecting one coupling segnent to anot her,
and g¢ueondestidnsaentetrs bei ngtadeusedbtyvelyghtenabke

andQhe ArALRY S1 Gk AL Cé‘@i&§t§1‘z‘£i§$f§'0§ %@h&héﬁﬂgﬁnké said

toget her, said segnents being d [ e upon

PlQﬁu?&ﬁ@ﬁﬁ%ﬁtlghten|ng of said connection nenbers so as
to substantially conformthe curvature of said arcuate
surl ces to.the outfr surfaces of

C T T S g dvos Hete et s helafiRir Pefigo ena
poftﬂmn@foﬁaadp£nnpbfnglgegammmsnts4ﬂorAs®cuflnguphLﬁgpipe

eléarﬁecrﬁfl en? & %ﬁé*{%dzz it & é‘eéocé’fi@r%é% 0i3nll GXLRLEN saiq

seal , said seal Dbeing a |aH
end Pt teng | Wr@lm ¢ ereenigs alrmr@ra%u Q@@erosurface of

subbSCHh Ve BB doPl D3] @NENS So £ S84 d §§ﬁh @suﬁglﬁgseémﬁﬁfgmg
bet ween sai d arcuate surTaces of said seghents, sa

seal ha iyl Wre-bitero |%ﬁ&ﬁ%&n%|%%@m?%t%os???ﬁnchPélng

sedqaipd |mvﬁe@rmr;b§1r s rmc&@ata@aﬁmrf@d:eél adabted aae
oW ng e_inser

anot her th b%al Wi oLp 9 % i :

1o RE T DHE o PRAT SO RRA O PO LA RIRE TG Sfgmes.
saxdﬂaM¢uﬁE¢n$ﬁg@emtbsb@in®e1mgs@@¢©dnapaetwhehasaou to one
Ct t n a
and e AE TEEOGCe ME A E | AR ILLIG 60 §iotERE lese
thagubls% tand | jaeorg or nfadibue P f F e bR avHeakghehban the

radfud Ner QUi BFaSFd a6LSs o3 SehEe PI PEBEadds b said pipe
conbi nati o a pipe coupling and a pair of pipe

elefteht 20 aj d pi pe coupling being positionable
straddl iawei a@ﬂ@ @cmb_‘pmg | eegmetit Sladdipd peowheaends

merifl € S D9y 28 S P ELETBILS 4.8 008N Lebflent to
another, said connectlon members being adjustably
tightenable for drawing said arcuate surfaces of said
segments together, said segments being deformable upon
adjustable tightening of said connection members so as to
substantially conform the curvature of said arcuate surfaces

to the outer surfaces of said pipe elements.

43. A pipe coupling according to Claim 42, comprising

four of said coupling segments.

44. A pipe coupling according to Claim 42, further
comprising a flexible, resilient seal, said seal being a
gsubstantially circular ring having an inner diameter sized
to receive said pipe elements, said seal being positioned
between said arcuate surfaces of sgaid segments, said seal
having an outer diameter sized to position said coupling

segments in spaced apart relation from one another thereby
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wherein end portions of sa id pipe elenents have an

outer surface of substantially cylindrical profile,
wa@anod/1coepl i ng conprising: a plurality of coupP@TygS2005/016162

segnents, each coupling segnment having a pair of

arcuate surfaces adapted to interface with the outer

surfaces of said pipe elenents, said arcuate segnents

being in spaced apart relation to one another, said.
allewiid oS3t fRERRS sibt R di REcaRe@ngPevaen | 834dt AaHPigng

sedighthavhtnly Sai@dbh-0d-stdVvaéLiei ghshigl 828 5B81 being
[ of curvatq%e of sajd outer, surfaces at sgig
URLIPHY

adi us
de ?%%éﬁ%}%ﬁ%?‘%;s% SR SH A CBUPPThY dEgnd
tiglomeresd | tom dessbessid caradhtust st facemnecvand one another

0 I t t , [ neet |
and A P A 00 o f A AN LI TR e o
the pitresswifaces ebgihd sPipe@et her, said segnents

bei ng def ornmabl e upon adjustable tightening of said

connection nmenbers so as to, substantjally conformthe
curdt ur? FORRA P B Wiat 2 RIPT Se¥eP Y mPduR gpair of pipe

eléﬁlﬂ!ﬁt&ﬁ,essz@fd s%iple Pt PpEp B Bend Sng }ﬁﬁsi@imﬂ}bl 'l@aét':ﬁé]ﬁdling
accor di t ai m 45 erein sai i pe.el enents. have_,
o R ALt S e e U SRR d SRR PLE Crst CRROL 210G (Baia
pigmrelamntsdic enevanetlser f b esngrop eend ngetatdiahship,
whe VSl dlys From sai 4 éfgé@fa&?%@@!@i&ﬁ hi &1 RgvW LR Byter
said grooves for joining sa pi pe elements in sal )
sugfrire clrerheiant enllu ey hiedibraht PRl bteor 8rhg eeupling
copA gy, wherein said pipe el enments have
circunferggtial shoul erg@gositioned roxi nate to Sf[d
end por tF AHTILHE a1k 2V LRT RIR T ectinly coupling
sedmshal harimyed dbyif r o saids segeent scas dadagagingosai d
. _.Shoul ders, f.or,_. oi ni.ng sai d-Dpi e s in.s
iU G o | A S P RS, GLPHEN ol e B Enents.
saill amuEs e wrgremt s adpeling in spaced apart relation to one

another, said arcuate surfaces subtending an angle of less
than 180° and having a radius of curvature greater than the
radius of curvature of said outer surfaces of said pipe
elements; and

each. said coupling segment having connection
members for adjustably connecting'one coupling segment to
another, said connection members being adjustably
tightenable for drawing said arcuate surfaces of said
segments together, said segments being deformable upon
adjustable tightening of said connection members so as to
substantially conform the curvature of said arcuate surfaces

to the outer surfaces of said pipe elements.

46. A combination according to Claim 45, wherein said
pipe elements have circumferential grooves positioned
proximate said end portions, said arcuate surfaces

projecting radially inwardly from said segments and
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pi pes have flared ends . 49. A conbination according

to Caim45, wherein one of said pipe elenents has a
wa@pmbiiern2zli ameter than the ot her of said pi pe PAPUIBIWNS)16162

and one of said arcuate surfaces has a smaller radius

of curvature than the other of said arcuate surfaces.

50. A pipe coupling segnent connectable to other pipe
. coupling segnents and _positionable straddling facing
ln%!@éb‘éﬂm@n‘sl@hlra pald efoprpe &pentAiBihgr ssédupipng

el&RkkHi De £ LAPLLS-£906hACEe1 A eRd to-end
rel ati onship, wherein said end portions of said pipe

el enents have an outer surface of substantially
cyldndrixadomivbiiat fomndcanbedehg sai dlsegnent whapeisesaid
.._amarcuate surface adapted to.interface with.the
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saidd ethgit kdenpdf @nieERiee feAdePiPeopladpngsabnysaid end- -

toLannesdingi Sl d coupling segnent to said other
coupling segnents, said connection nmenbers being

adj ustably tightenable for drawi ng said arcuate
surd@ace A ndanehgagboendcubtdisgi dootl@imsusf aeksrein said

..Sali [ pe n sai d segnent bei ngdef or mabl e upon
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50. A pipe coupling segment connectable to other pipe
coupling segments and positionable straddling facing end
portions of a pair of pipe elements for securing said pipe
elements together in end-to-end relationship, wherein said
end portions of said pipe elements have an outer surface of
substantially cylindrical profile and wherein said segment
comprises:

an arcuate surface adapted to interface with the
outer surface of said pipe elements, said arcuate surface
subtending an angle of less than 180° and having a radius of
curvature greater than the r%dius of curvature of gaid outer
surfaces of said pipe elements; and

connection members for adjustably connecting said
coupling segment to said other coupling segments, said
connection members being adjustably tightenable for drawing
said arcuate surface into engagement with said outer

surfaces of said pipe elements, said segment being
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coupling segnents attached to one another end-to-end

surroundi ng a central space, said coupling segnents
whawsngioas cuat e surfaces adapted to interface MT/HS1008016162

outer surfaces of said pipes; inserting said end

portions of said pipe elenents into said centra

space; and deform ng said coupling segnents so as to

conformthe curvature of said arcuate surfaces of said

coupling segnents to said outer surfaces of said pipe

de%bg%ggﬁ%'upon adjustable tightening of said connection
members so as to substantially conform the curvature of said

arcuate surface to the outer surfaces of said pipe elements.

51. A method of securing facing end portions of pipe
elements together in end-to-end relationship, wherein said
end portions of said pipe elements have an outer surface of
subgtantially cylindrical profile, said method comprising
the steps of:

providing a pipe coupling having a plurality of
coupling segments attached to one another end-to-end
surrounding a central space, said coupling segments having
arcuate surfaces adapted to interface with the outer
surfaces of said pipes;

inserting said end portions of said pipe elements
into said central space; and

deforming said coupling segments so as to conform
the curvature of said arcuate surfaces of said coupling

segments to said outer surfaces of said pipe elements.
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