| NSTALLATI ON- READY PI PE COUPLI NG METHOD OF MANUFACTURE Fi el d of the
| nventi on This invention concerns a nethod of manufacturing
mechani cal pipe couplings that are ready to be installed w thout the
need for disassenbly and reassenbly. Background of the Invention
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ends of each pipe element and cooperates with the segments to provide a fluid-tight seal. The

segments have connection members, typically in the form of lugs which project outwardly from
the housings. The lugs are adapted to receive fasteners, such as nuts and bolts, which are

25  adjustably tightenable to draw the segments toward one another.

To ensure a good fit between the couplings and the pipe elements, the arcuate surfaces on
prior art couplings have a radius of curvature that is substantially matched to the radius of
curvature of the outer surface of the pipe element that it is intended to engage. For couplings

30 used with grooved pipe elements, the radii of curvature of the arcuate surfaces are smaller than
the radii of curvature of the outer surfaces of the pipe elements outside of the grooves so that the
arcuate surfaces fit within and engage the grooves properly. For couplings used with shouldered
or beaded pipe elements, the radii of curvature are sized to engage the outer diameter of the pipe

adjacent to the bead or shoulder.



This geonetrical relation between the arcuate surfaces of the
couplings and the outer surfaces of the pipe elenents in prior art
couplings results in a tinme consumng installation process when
mechani cal couplings are used. Typically, the coupling is received by
the technician with the segnments bolted together and the ring seal
captured within the segnents' channels. The technician first
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Summary of the Invention

25 The invention is drawn to a method of manufacturing an installation-ready pipe coupling
for joining pipe elements in end-to-end relation. An installation-ready pipe coupling according
to the invention arrives at the work site preassembled and is configured to permit the pipe

elements to be inserted without disassembling it.

30 The method comprises:
(a) providing a plurality of segments, each of the segments having a pair of contact
surfaces adapted to interface with the outer surfaces of the pipe elements, the contact surfaces

being in spaced apart side by side relation, the segments subtending an initial angle; and



I n anot her enbodi nent, the nethod conpri ses: (a) providing a
plurality of segnents, each of the segnents having a pair of arcuate
contact surfaces adapted to interface with the outer surfaces of the
pi pe el enents, the arcuate contact surfaces being in spaced apart
side by side relation, the arcuate contact surfaces having an initial
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mai nt ai ni ng the deforned shape. I n anot her enbodi nent the
nmet hod of manufacturing an installation ready pipe coupling
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I n anot her enbodi pent of th hod, deform ng of the segnents,

conpri ses bendi ngg&3 'fo&{n}ﬁf @9‘%%' th""‘3g‘11'°'11t5(’ 53°h§% ﬁﬁoﬁﬁg‘i‘]ﬁ'ﬁs B%F_CEIPS B2l ¢He

segnent sodhct suacssipfapred 1@ Ditdifage with SRased stfdcdl bORe bR Alemshaenal o

each of t rﬁ]% segnents; and | ,éb) appl él ng a force transversely to

each of 5t e%@‘g’ﬁ%’ﬁ‘tsﬁa aparhff by pideirladigngbe opast suibcesdnvinggppgand second

POI Nt'S. ends oppositely disposed and positioned at an initial distance apart from one another; and

20 (b) deforming each of the segments into a deformed shape wherein the first and

second ends of the contact surfaces are positioned at a final distance apart from one another, the

final distance being greater than the initial distance, the segments maintaining the deformed

shape.

25 In a particular embodiment, deforming of the segments may comprise:
(a) providing a tool having at least one surface engageable with each of the segments;
(b) engaging each of the segments with the tool; and
(c) forcing each of the segments and the tool against one another such that each of the
segments deforms to subtend the final angle and/or have the final radius of curvature when the

30 segments are removed from the tool.

In another embodiment of the method, deforming of the segments comprises bending
effected by:



5 The nmethod further conprises assenbling the installation-ready
coupling by joining at |least two of the segments in end-to-end

rel ation such that the contact surfaces are in facing relation
surroundi ng a center space. The segnments may be joined using

adj ustably tightenabl e fasteners. Preferably, the segnents are _
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whi ch a#égg%giggégﬁﬁ arcuate in shape. 15 Brief Description of the

Dr awsngs Figure 1 is a flowchart illustrating a nmethod of
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Preferably, tl?e Bntlal gnd ﬁ‘nal angles and the radius of curvature are measured at the

contact surfaces, which are preferably arcuate in shape.

15

Brief Description of the Drawings

Figure 1 is a flow chart illustrating a method of manufacturing an installation-ready

coupling according to the invention;

20 Figures 2-4 and 2A-4A are schematic illustrations depicting an embodiment of a method

of manufacturing an installation-ready coupling according to the invention;

Figures 5-9 are schematic illustrations depicting another embodiment of a method of
manufacturing an installation-ready coupling according to the invention:

25

Figure 10 is a flow chart illustrating another method of manufacturing an installation-

ready coupling according to the invention;

Figures 11 and 12 show a pipe coupling segment deformed according to the method

30 described in Figure 10;

Figure 13 is a partial sectional end view of an installation-ready coupling; and

Figures 14-17 show assembly of a joint using an installation-ready coupling.

4



Figures 14-17 show assenmbly of a joint using an installation-ready
coupling. Detailed Description of the Enbodi nents _ Figure 1 is
a flow chart which illustrates a method of manufacturing an

i nstal |l ati on-ready pipe coupling according to the invention. As seen
in box 10, a plurality of segnents are 5provided. The segnents are
typically cast fromductile iron but could also be forned of other

nmetal s smg@;meas)eg@@'gﬁ of He§Rhbodithdhd NUmM mal | eabl e iron, stainless
steel, copper-nickel alToy as we as plastics such as PVC and CPVC.
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of curvature. I'n box 14, the segnments are assenbled into couplings by
attaching“the segments in end- 20to-end rel ation using tightenable
fasteners. The segnents are assenbl ed and mai ntained in spaced apart

ion, f le, b 51 a seal to support the segnents. The
paci ng bet wdERERE SUGHRFSoT S GHbSBIT™ o ATRMNEE pelen oo iisbrtios of
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coupling. Once the pipe elenents are positioned properly W mhn

couphi ngnd/phie fasiisoh evryagrednercesis. e Hucheg Mbigs sre grmmensntiyr @fmwém fchm/var d
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set and assume the smaller subtended angle and/or the larger radius of curvature.

In box 14, the segments are assembled into couplings by attaching the segments in end-
20 to-end relation using tightenable fasteners. The segments are assembled and maintained in
spaced apart relation, for example, by using a seal to support the segments. The spacing between
the segments is chosen to allow pipe elements to be inserted between the segments without
having to disassemble the coupling. Once the pipe elements are positioned properly within the
coupling, the fasteners are tightened. The segments are drawn toward the pipe elements and are
25 engaged with them. The segments deform as a result of the tightening of the fasteners and

engagement with the pipe elements, the deformation now increasing the subtended angle and/or

decreasing the radius of curvature.

Figures 2-4 show one method of deforming a representative segment 16. A tool 18 is
30  provided, the tool having a radius of curvature 20 which is larger than the final radius of
curvature desired for the segment 16. The tool radius of curvature 20 may be somewhat larger to
compensate for spring-back from the deformed shape, which often occurs when an elastic
material is deformed plastically. There is almost always a portion of the material for which the

stress induced by the deforming forces does not exceed the elastic limit. This portion of the

S



engagenent with the pipe elenents, the deformati on now i ncreasing the
subt ended angl e and/ or decreasing the radius of curvature. Figures
2-4 show one nethod of deforming a representative segnent 16. A tool
18 is 30provided, the tool having a radius of curvature 20 which is

| ar ger than,ﬁge fin@l radi us of curvature desjired for the segnent 16.
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| arger radius of curvature, the subtended angl e becones snaller. As
shown in Figure 4, the ram 26 is_di sengaged and the segnment 16 is
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radius of curvature may be between about 5% and about 10% greater than the initial radius of
curvature.
20
Figures 2A, 3A and 4A illustrate the steps as described above for Figures 2-4, but for a
segment 16 which subtends an initial angle 22 of 120°. A coupling would have three such
segments joined end-to-end. The process is essentially the same as for the 180° segment shown

in Figures 2-4, however, with an initial subtended angle 22 of about 120° the final sublended

25 angle 30 will preferably be between about 112° and about 119°.

Figures 5-7 show another method of deforming the segments 16 in the method of making
an installation-ready coupling. These figures illustrate a three point bending method. As shown
in Figure 5, the segment 16, having its initial radius of curvature 24 and subtended angle 22, is

30 supported at each end by supports 32 and 34. As shown in Figure 6, the ranm 26 engages the
segment somewhere between the supports, preferably midway between them. The ram applies a
force transverse to the segment, bending the segment plastically and forcing it to assume a
deformed shape having a greater radius of curvature 36 (the "intermediate radius of curvature™)

and a smaller subtended angle 38 (the "intermediate subtended angle"). Once the proper angular

6



20 Figures 2A, 3A and 4A illustrate the steps as descri bed above for
Figures 2-4, but for a segnent 16 which subtends an initial angle 22
of 120. A coupling would have three such segnents joined end-to-end.
The process is essentially the same as for the 180 segnent shown in
Fi gur esé‘%-4,‘ hgwever, with an initial subtended angle 22 of about 120
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achieved, the ram 26 is renoved (see Figure 7) and the segnent is
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al so beogreatgrgfiﬁhalﬁép?rcequglag?o tﬁg iﬁternesd?g%%%ﬁs tgﬁg%f%{‘“:’f@ e 38,
agailh deprrapliatgfivhringis ngesgeae tofffespvdingpphatbk deforhing fsregi®nt . 10Fi gure
8 schematically illustrates another nethod of deform ng a segnent 16.
In this

It is understood that the radii of curvature 24, 28 and 36 may be measured with respect to

any convenient point on the segment 16. It is advantageous to measure these radii with respect
to concave arcuate surfaces such as 40, which project inwardly and are adapted to contact the
20 outer surfaces of the pipe elements being joined by the coupling as discussed below. Similarly,
it is advantageous to measure the subtended angles 22, 30 and 38 with respect to the contact
surfaces 40. Alternately, there are lugs 42 at each end of the segments which can be used as the

reference datum for the determination of the subtended angles.

25 Figure 10 presents another flow chart which describes an alternate method of
manufacturing an installation ready pipe coupling. As described in box 11, segments having
contact surfaces with ends positioned at an initial distance apart from one another are provided.
An example of such a segment 16 is shown in Figure 11, wherein contact surfaces 40 have
oppositely disposed ends 41 and 43 separated by an initial distance 45. With reference again to

30 Figure 10, as explained in box 13, the segments are deformed, for example by any of the
aforementioned techniques (forced engagement with a tool or three point bending method), so
that the ends of the contact surfaces are at a final distance apart from one another, the final
distance being greater than the initial distance. This is further illustrated in Figure 12 wherein

segment 16 is shown in a deformed shape with ends 41 and 43 positioned at a final distance 47

7



exanple, tension forces 17 are applied at opposite ends in opposite
directions. Application of such forces may be effected hydraulically
using fixtures to engage the lugs 42 which provi de conveni ent

attachnment points. Figure 9 illustrates yet another deform ng nethod,

wher eby an ,out war dl xpandj force 19 |is applied between the ends
of each iiwéﬁtea%‘%%@hﬁ ‘Hmah‘gg‘ﬁlﬂﬁe&ﬁrsll%"t’%mfh&ltlﬁrl? nY! 3 Rragiicabeybodimeng the

ef fecti yhydigBRleV 768t 4e0Ibah Y4 tLAe6: k9% greatel thath th 11?111'5{'1%&511%% 9. dB{:nb%
the radii of curvature 24,28 and 36 may be maasureg h respect

any conviRigar | Oglssaibepihat he seampmisrare ipgied it eridstogend aﬁatagleo wenstroctrEaspling

t hese r%@'l:-k léﬁ'hch‘ I£8R8Gt,w 0 concave arcuate surfaces such as 40,
whi ch prol %n&ar%ﬁgo fzgnd are adapted to contact the 20outer

surf aces of the pi pe el ements being joined by the coupling as

di scussed bel,0 Sim/.arl is eo to_nmeasure the

subt ended an§F&loHin ﬁé%urﬁﬁd t!%%s‘?%fr’teﬂlsﬁgs‘ﬁé%t‘ ﬁorfnﬁé shappit e pssenpledodenm
40. Alt arcoagipigy?. Theagembs frot@ss dbépiisessamtheen katliwb & SEH BN, %My-&ia
can be used as the reference datumfor 't he “determ nation of the

subt endéﬂawnééecuﬁszﬂijmf@ OPE apthe aping aém@ifdﬂéﬁlolﬂtﬁmhlq:ﬂastmermmras bolts 44
descri bggq afts 86! ?ﬁ%&t@ll%ﬁh@ﬁg%@p%ﬁ@g&grihélﬁs rde& %g?ﬂel c% ou%fad EI‘%%Q ¥nd

pi pe coupling. described 1n box 11 avi ng con
sur ftaceghedpetihas ﬂttsse@msrlts ) rwmtame@m spaviet! iapdrt eHagibancaloapgipd clbman goe
anot her Wwn . in

Fi gure C?wﬁé Qourp s S%d)[ 0 u?'?sgéed beﬁ‘ﬁeeﬂéeeeseg‘%ﬁlﬂﬁ £ ‘i‘isﬁj‘r llﬁﬁdj’ﬁ Yed ¥&nds

41 and @mnaﬁapxeﬂeri)ﬂy Sintaihddiia bpdt StehilioR b 2 seAl¥B Bodi @ RH BBGReRGRIN
to 30F| i‘g as exB{ |n d i.n box 13, the segments are deforned

f or exa - VARG WHEhBIRPPGTbeE SYEEER ISt e giay hew in spaced apart
engagen’@c’)ﬁndt’ﬂ idiha 6.0 of@ﬁac@ﬁra?@alﬁpfeﬁgxblpeﬂgﬂcﬂ& LR in ﬁé}lt rpﬁhe E]Qﬁ also

ends of the contact surfaces are at a final distance a art rom
another be ppsetiged al orpositemdeobibe prgmgnisae provideanditie! cleitana fodpipt alammt

This is e elnserrentl S

ina def%rwrtrlég Thé J;7)e WIE% ﬁf;%ﬁjc fy ?L d]% zf%%%\gg? PaREg gtqméedfl?e ¥l B Ao

di st anceegh¥nts aniaibws ©r daseateof tdasmabldenipthi. tU.8) Paiking NanT,08¢ 55 ISB @ibb écal
Fi gure racti cal dlne e final distance 47 is i
bet vveen%fésﬁg ' t@‘%ﬁg 8“%}55‘51?30?5?/0 r8UR H’rcaflﬁésnhef é"?‘iﬁ’FRqraatF‘fBY wiegpice hangin.
Box 15 in Figure 10 describes that the segments are joined in

end-to-end rglation to construct a coupling as explained in detail
bel 8fv. S  The pigassephipd.iipstatiagon-ecadgeouphiag seypiisd gs d®w in Figves 13. In use,
def or meds RSN FNRs39S8HTRS eﬁ#peté?elﬁaﬁsr@@an%%%é llageiga betm@ fR3E ”‘?%Xs 16
process conprises joining at 1east two se fd &)

rel ati ofvithpet ﬂsfe@f@d fergny IdeSpmbbrn@namtnther da;fsmmgi Sihdﬂld,l sﬁpaifmhyn and notches 52

tighten n
i nstal | g\ﬂnr%sngnr bd pﬁmim vecppi ! sfiﬂ\émchge cécfn?a(ﬂ %&C%4qqfél]ec15€g’8F%d
shape ang ah@mddemﬂagmowdaéﬂ tAl‘seh&agnﬁngﬁeﬂr&mﬂﬂﬁnﬂ@lmwﬁeﬂsrﬂb@l@al@r%ﬂd Amans)
relation to all CP\QIQVIE)G elements&,

25 are tightened, drawing the segments toward one another and into engagement with the pipe

clements. Tightening of the fasteners deforms the segments 16 so that the contact surfaces 40
thercon engage the outer surface of the pipe within the grooves 58 substantially over their entire
arc length. The force applied by the fasteners is reacted by the pipe elements and the segments
are deformed to a smaller radius of curvature and a larger subtended angle as determined by their

30 engagement with the groove surfaces.

In a practical example of an installation ready pipe coupling for use with a pipe having a
2 inch nominal outer diameter (2.375 inch actual outer diameter), the contact surface’s final

radius of curvature for the deformed shape (before tightening of the fasteners) is about 1.22

B



which the coupling is sized) to be inserted between the segnents as
descri bed bel ow. The segnents are preferably maintained in spaced

relation by a seal 48 positioned between them Seal 48 has an outer
surface 50 which supports t he segnments and mai ntains themin spaced

apart relation, er f.orns, of rs are also feasible. Notches 52,
shown i d““ﬁ %?Rdoth‘?f Wl}?ﬁ&‘”ﬁﬁegﬁsg% oR3E cngasRBEn s al&?ﬁbbé?ﬂ@h%ﬂnds of

the segmamatdlR tRE by e eRpdiskd NAfunshRaT @%ﬁstﬁl% bEivREN QBN s the contact
insertion. The_presence of notches reduces the degree of separation
requi r e HeEHeBAT Ush Wit dlsbinel nemimakoutesikanietar pingsindhe defomedrsbasabetbice

| engt h.

vari ous tl{agggrelgl Rmnaﬁﬁeﬁs%gﬁ S%QWn%eﬁilﬁ%&n?Cﬁ%Wg%y&ﬁd%%ngﬂ bl?eéd Iﬁfﬁ&a“ce when
r ef esendlee fasiemsrnare BgiMheedtp dasg drist@oentd inst mak ll@padomtatiea iyl TouglekNg i s
supplied as shown in Figure 13. In use, as shown in Figures 14 and

15, pipe elenents 54 and 56 are inserted between the segnents 16

wi t hout the nesdifepexample 6f GAiaseMoy @hﬁgiﬁ% cs@:pmn@ &fof a BBk %ﬂﬁga 3 %He
separation.and notches 52 (if resenw%J e Joining of grooved

pi pe as "SHERRMOUEHEARY AR (éétmgfuwtﬁé agte awtexﬂﬁée satfaed Aurgacels dinall radjneel
with greaMesroRr

. anal R > r %@?ﬁgﬁ?}%?ﬁa@% giegd%é ﬁ@htéﬁn@@tﬂhé?&steh&% i Q?&u?@%é?nc%?s Li&
anotiBer tlemdmwbereﬁngja@@dmnpadmmhd @lt@,,fpnqme1seﬂbemté2ntfsxmlﬁsgmte1rmmeg/ ﬂnﬁs hine

f ast ener, t nt 0 tha tact surface

t her eon gngﬁgggﬁ‘q’e& £8 tio%%gﬁl% d:{?:tzénc ?b e'tvﬁ"gn 68‘?%,&%9% (f?"%aﬁ&s”é{a i@r asg with
subst anttheat inyh mmaltmmarrdnem‘ﬂterr;ﬁ)earnqhd: M@ﬁﬂhd shfye (berogAipghRRllys hdinal he
fasteners is eacteg?g t he Eﬁgegglenents and the segments are

def or med™SBCLOLHEI L Rt &y Y&t bishesn dhedistancgerheaibn Bpierses are
angl e a%gHekarTbARg Y 4hA ind)RAIAPRIRN OIS lengr 0Ove sur faces.
In a practical exanple of an installation ready pipe coupling for use
wi tR®a pi pe having a 2 inch nom nal outer dianeter (2 375 inch actual

out er di anet i rvatur.e for
t he def or m::dﬁ{'ﬁ\?g?)&ecnle[b&ﬁgES gg EOLE’ %%Sﬁlﬁﬁluﬁtldr%cc\slgg gn 15]&P%&§§8§§U$ ‘Il 22
i nches aﬂdlmﬂn@vldfardrabsstmhgad ﬁmqm;bnemt whilg@duding maﬁnengagﬁm&ﬁ’équlr& for
about 1. 1§ ]I nches. Alternately, this may be expressed as a function
of the cﬂ E’%S‘r‘\de bet ween the ends of the contact surfaces. For use
with the 2 inch nom nal outer dianeter pipe, in the deforned shape
(before tightening), the final distance between the contact surface
ends is 2.44 inches. The distance when the fasteners are tightened to
bring the segnments into pad to pad relation is 2.26 inches. In
anot her exanple of an installation ready pipe coupling, for a pipe
having a 4 inch nom nal outer dianeter (4.5 inch actual outer

di aneter), the contact surface's final radius of curvature for the
def ormed shape (before tightening of the fasteners) is about 2.36

i nches, and 10t he radi us when tightened in pad to pad engagenent is
about 2.16 inches. Alternately, this may be expressed as a function
of the di stance between the ends of the contact surfaces. For use
with



the 4 inch nom nal outer dianeter pipe, in the deforned shape (before
tightening), the final distance between the contact surface ends is
4.71 inches. The distance when the fasteners are tightened to bring
the segnments into pad to pad relation is 4.35 inches. 15
Instal | ati on-ready pipe couplings manufactured according to the

met hods descri bed herein provide a robust, rigid, fluid-tight joint
whil e reducing the tine and effort required for installation. Wat
is clained is: 1. A nethod of manufacturing an installation ready
pi pe coupling forjoining pipe elements in end-to-end relation, said
met hod conprising: wiiigtngnal pturality of segnents, each of sai d
segnents having a pal i QbiRHYhEmRRNLARE af Ukt r%naﬂﬂ&;&%

nterface with theo sl?crfo%gflmgg%pe% el d&lng oISy 2 d arcuate

contact surfaces t e refation, said
arcuat e cont act sﬂﬁl‘? nitial radia zﬁof curvature; and

def orm ng each of SHTQ}“S‘@%MP%]H%P segpRitHreren o RaldeseRmSE n sai d
arcuate contact surf deavdng avpaip of jareHate ganiast swrfzces\adenied tosai d fi nal
radi us of curvature hﬂtﬂlﬁicgn’ﬂﬁiﬁmmﬁﬁﬂlﬁﬁcﬁ dfivaid pipercdelhersts,of
curvature, said segmepidamakRticdhiicnsirirResbeiah e tosteahpReside 2. A

met hod according to féﬂ%ﬂelatm?rs/ﬁli%ra%'téjcé é@lsmr?%'s&ﬁvﬁg urvature

i s between about S%a reat er t1 an said ini radi us of
curvat ure. an in taIIa ion ready pipe
coupling for j 0| n| n BPB%lge‘FE’é’ (R ﬁe?@i*ﬁilﬁﬁlt‘éﬁ ¢fermed shapesai d

met hod conpri sing: prherginfgidarghale spitast suffasesdmeadinabadhisof  sai d
segnent s havi ng a paiof cafvatwre; seid finairbdice sf adaptueshding grdagsf ace with
the outer surfaces ofthsRidid RiiRd radisBNéEvatisy, shi€ WraGits Sididf-aces bei ng
in spaced apart side {hyisd dia o?ﬁb@@ hadl d conta surfaces having
first and second en?g}mgﬁij o g d1 tpnﬁo d.at an
initial distance a Sﬁ Tloﬁ: o !:7 1HAHg 898 of said
segments into a defIHEHSH %‘11 /ééF W% ##8CBHBAd ends of

sai d cont act surf&%@éﬂlﬁiﬂkﬂéﬂﬁqflc@ﬁ@@fﬁt a final distance apart from
one anot her, said f3.namdhsd af cenbdicngingy aaimstallahen readydpipei ti al

di stance, said s Tngfﬂﬁbﬂi' ﬁhp@gleﬁfﬁnﬁb il eh@tread FdaRsh, said 4. A
met hod accordi ng §@el@ic ‘;31 erein said f inal distance is between
about 5% and about /?cﬁ{ &’%oﬁgﬂﬁ %h% éhal)f 9&13 sé‘ 8‘)‘[ > A
nmet hod according t i Ih
provi ding a tool haV| m%t A ac g %eg ?@ﬁ% egblf1 rﬁﬂcﬁh each of
said segnents: with the oufer sur aces of sa1 p]pe 1ents, said con-
tact surfaces being in spaced apart side by side relation,
said contact surfaces having first and second ends oppo-
sitely disposed and positioned at an initial distance apart
from one another; and
deforming each of said segments into a deformed shape
wherein said first and second ends of said contact sur-
faces are positioned at a final distance apart from one
another, said final distance being greater than said initial
distance, said segments maintaining said deformed
shape.
4. A method according to claim 3, wherein said final dis-
tance is between about 5% and about 10% greater than said
initial distance.
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engagi ng each of said segnents with said tool; and forcing each of
said segnents and said tool against one another such that each of
sai d segnents deforns to position said first and second ends of said
contact surfaces at said final distance apart. 6. A nethod
according to claim3, wherein said deform ng conprises: supporting
each of said segnents at two support points in spaced relation

| engt hwi se al ong each of said segnents; and applying a force
transversely to each of said segnents at a point |ocated between said
two support points. . 7. A nethod according to claim3, wherein
said deform ng conprises applying tension forces to opposite ends of
sai d segnents. 8. A nethod according to claim3, wherein said

def orm ng conprises applying an outwardly expandi ng force between
ends of each of said segnents. 9. A nmethod according to claim 3,
further conprising joining said segnents in end-to-end relation such
that said contact surfaces are in_facing relation surroundlng a

central space. 03- Anpshobarcaediog & ¢lgine 8, whenei wid deferming
conprising joini ngcgmpﬂlsg%grrent s using adjustably tightenable
fasteners. 11. Apweiidath acssl kv kPldababmR Surfhdd élppkeaAEPri sing

mai nt ai ni ng sai d segmgifisedcll ofR esgc,&gﬁgt rel ation after joining said
segment s. 2. A %gﬂé o%ﬁ&f&é% bé;ﬁ:?n 19{ %!udgls [:llg"  comprising
positioning a ring Saj d seal

- 11 it} 2Ain e h
ihﬁVlsgigdagpggggra;;;t Pg@;ip?)gbﬁl@[ 21<§1%1I1fﬁa':;1:'S segments de odramstopga- ning them

tion said first and second ends of said contact surfaces at
said final distance apart.

6. A method according to claim 3, wherein said deforming
coniprises:

supporting each of said segments at two support points in

spaced relation lengthwise along each of said segments;
-and

applying a force transversely to each of said segments at a

point located between said two support points.

.7. A method according to claim 3, wherein said deforming
comprises applying tension forces to opposite ends of said
segments.

8. A method according to claim 3, wherein said deforming
comprises applying an outwardly expanding force between
ends of each of said segments.

9. A method according to claim 3, further comprising join-
ing said segments in end-to-end relation such that said contact
surfaces are in facing relation surrounding a central space.

10. A method according to claim 9, further comprising
joining said segments using adjustably tightenable fasteners.

11. A method according 1o claim 9, further comprising
maintaining said segments in spaced apart relation after join-
ing said segments.

12. A method according to claim 11, further comprising
positioning a ring shaped seal between said segments, said
seal having an outer surface supporting said segments and
maintaining them in said spaced apart relation.
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