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Field of the Invention

This invention relates to mechanical couplings for

10 joining pipe elements together in end-to-end relation.

Background of the Invention

Mechanical pipe couplings are used throughout a broad

spectrum of industry, for example, in mining, petroleum

15 extraction and refining, chemical production as well as in
fire protection systems used in office buildings, warehouses,
schools and the like. Mechanical couplings provide
gsignificant advantages over other methods of joining pipe
elements together, for example, welding or brazing, in that

20 they allow for the assembly of a fluid carrying piping netwoxk
by relatively unskilled labor using simple tools. The term
"pipe elements® is used herein to denote any pipe-like item or
compenent having a pipe-like form. Pipe elements include pipe
stock, pipe fittings such as elbows, caps and tees as well as

25 fluid control components such as valves, reducers, strainers,

restrictors, pressure regulators and the like,

Figure 1 shows an example of a mechanical pipe coupling
10 according to the prior art. Coupling 10 comprises two (or
30 more) segments 12 and 14 that are positionable straddling a
sealing member 16 and pipe elements 18 and 20. Each coupling
gegment 12 and 14 has arcuate surfaces 22 and 24 that

respectively engage the pipe elements 18 and 20 to secure them



by relatively unskilled | abor using sinple tools. The term "pi pe

el ements” is used herein to denote any pipe-like itemor conponent
havi ng a pWe2qopRe&cs8orm Pi pe el enents incl ude pi pe st o®CT/yH2@®/041626
fittings such as el bows, caps and tees as well as zs fluid control
conponents such as val ves, reducers, strainers, restrictors, pressure
regul ators and the I|ike. Figure 1 shows an exanple of a

mechani cakn pipe twoephi nelziG.oaccofditiy eyanpke prHcom ant Fidoggpli nghel0
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contact wt Is an € ‘coupl i ng segments 12
and 14 aSM@hleeJSe?gﬁrreﬁt sowmaﬁe@mnt@g@tmem@etfmtm itéet heepigdereorat .

As shown bp ELQUAES (2 ANth3 si0RURY 1 H G RERHBR S22 ANdnldcdmp shave
angul arly oriented surfaces 36 and 38 positioned at opE03|te ends.

The sl ope&egheRtie SurPdces aff &06r PegiteRfs are drawn together to form
15 the pipe jOlnt.

As ghown in Figures 2 and 3, coupling segments 12 and 14
may have angularly oriented surfaces 36 and 38 positioned at
opposite ends. The slopes of the surfaces are oriented

20 opposite to one ancther on each segment. When the surfaces on
two segments are positioned in facing relation, as when the
gegments are straddling pipe elements 18 and 20, ard the
segments arxe drawn together, sliding engagement of the
gurfaces causes the segments to rotate in opposite directions

25 relativelylto one another about an axis 40 that is oriented
substantially perpendicular to the longitudinal axis 42 of
pipe elements 16 and 18. The relative rotatiomn of the
segments 12 and 14 is desirable because it forces the arcuate
surfaces 22 and 24 into engagement with the side surfaces of

30 grooves 26 in the pipe elements and adds rigidity to the joint
about all axes, 1.e., bending and torsion, as well as

preventing axial expansgion or contraction.



20 opposite to one another on each segment. \Wen the surfaces on two
segnents are positioned in facing relation, as when the segnents are
st raddl i ngWsh ppes/@gessent s 18 and 20, and the segnents ar @CUmSY6/041626

t oget her, sliding engagenent of the surfaces causes the segnents to
rotate in opposite directions 25 relatively to one another about an
axis 40 that is oriented substantially perpendicular to the
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groove as ‘57 §c %s ‘1 SEASLE Patent 2Nt 8246, 9%% Oiter 8H§° BT

i ncor por atrecbrbyraed@reneerenendde use of offset apertures in
attachnment flanges as disclosed in U S. Patent No. 4,861,075, also
her eby incorporated by reference. 10To connect segnents 12 and 14,
each segnent Hascoomyec tsiegnemesriier snposﬂiezmdsagm@pp@&iste ends of

the Segm%eﬂ%?aﬁhﬁar@%%p Esld ity at Qpaélé‘s ﬁﬁ&? & W t he

connecti on nenbers conpri sé projections ormo I ugs t hat
ext end oursgareaky - f r i thise e?;é@n@tlé1u$hea1§ﬂd)jle?cﬁmmeaﬁ@\/@n@53 apers ur es

46 that r&aei-we:bASLERRNS %Hﬁﬁ&&% B%iécé&zgnqamﬁstr{éo f\é!@fnCQf Mhen
ti ghtened, cause the segnents 12 and 14 to be drawn toward one

anot her. SAAY EXEENE OMNPARLAGEERS U ERFFERHYF -ci FREMTAITCEE0RD Te
increase df@thirgbdid yeiofe thee)vd Mash¥nesd alidigatheoQiplsl BgaSQAENt S

about axi s ﬁ&l his rotation of the se{:t;]H ment s defornzs t he seal |glg
menber 161 HPGEh TRE ERETt SAUER the TTHEREP| 52 6C%and 32.59t is
pr ef er abl ®&awot tbeadd sy tanbhreshape of the sealing nenber through
rotation of the segnents.
While it is advantageocus in certain circumstances to
20 increase the rigidity of the joint by rotating the coupling

segments about axis 40, this rotation of the sgegments deforms

the sealing membexr 16 through its engagement with the

gsidewalls 30 and 32. It is preferable not to distort the shape

of the sealing member through rotation of the segments.

25

Summary of the Invention

The invention concerns interconnectable pipe coupling
gegments, each positionable straddling a sealing member and
end portions of a pair of pipe elements engaged with the

30 pgsealing member for securing the pipe elemente together in end-
to-end relaticnship. Each segment comprises a pair of arcuate
surfaces adapted to interface with the outer surfaces of the

pipe elements. First and second connection members are



25 Sunmary of the Invention The invention concerns

I nt erconnect abl e pi pe coupling segnents, each positionable straddling
a seal i ng NEXHEP0WEAE end portions of a pair of pipe el erertus2@pgagsd
with the 30 sealing nenber for securing the pipe elenments together in
endt o-end rel ati onshi p. Each segnent conprises a pair of arcuate
surfaces adapted to interface with the outer surfaces of the pipe

el enent s. pF irtdonad de s epmed Lt oneredt icdnthersustar eurig@es for
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arcuate surfaces tor adjustably connecting one coupling segment to
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surfaces are positioned adjacent_to the first and second connection
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10  one another when the segments are drawn together. Engagement
of the surfaces causes the segments to rotate relatiwvely to
one another about an axis oriented substantially
perpendicularly to the pipe elements. 24 concavity is
positioned between the arcuate surfaces and extends
15  circumferentially around the segment. The concavity ig
oriented angularly with respect to the axis to receive the
sealing member. In another embodiment, the cavity is divided
into a plurality of sectors, at least one of the sectors being
oriented angularly with respect to the axis. In a particular
20 embodiment, the segment has three sectors, two of which are
located at opposite ends of the segment. These two sectors
are angularly oriented with respect to the aforementioned

axis.

25 The invention also includes a pipe coupling positicnable
straddling a sealing member and end portioms of a pair of pipe
elements for gecuring the pipe elements together in end-to-end
relationship. The pipe coupling comprises a pair of the
coupling segments as described above.

30

The invention further includes a method of securing
facing end portions of pipe elements together in end-to-end

relationship. The method comprises:



perpendicularly to the pipe elenents. A concavity is positioned

bet ween the arcuate surfaces and extends 15 circunferentially around
t he segnentVO IME0BWcavity is oriented angularly w th r @spastoosoibise
axis to receive the sealing nenber. In another enbodi nent, the cavity
is divided into a plurality of sectors, at |east one of the sectors
being oriented angularly with respect to the axis. In a particular 20
enbodi ment, the sefmentPueasdingce et opeplimgo hofingixpadrecf ocat ed
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oriented With respect to the aforenentioned axis. 25The invention

al so i ncl BRI AP FHETHIDIFRG PESIIT BRaEBR & STUrAaar? mfa@tseaFP ng
nenber andnendaper{ionsrf Arpai fuoacpkpsr & agésfoghé%uﬁmg;the
pi pe el enments together. in end-to-end rel atjons e coupling
conpr i 3esSIPHT 67T HECEHFpPi ﬁan%aé’dﬁgnﬁ’%sjatsm&l&écw’b‘*é‘?“gﬁ 30 The
i nventi Oﬂaf&l[dﬂ@ééutfwd:dﬂjaﬁldaeﬁfEéﬂﬂﬂdlgszlﬁe@tﬂdr@@tlﬁﬁDy rng:cﬁmd pmti ons
of pipe el emem;E gget her in,end-to- e;} ﬁ%‘% ti Q:nthl A Trlq% thod
corrprl ses"IB 00 CEOEERETY 1 % o4 =C (El 3‘

provi di ngmnanpipe tbeupbnary itavibatng qpaented mgupkrhy segnerepeat tached

to one anghhes;.eags Lo &0d.te.counl) ng. SEQIRALS cash flaypg arcuate

surfaces apted to interf urfaces o e pipes,
t he céapl ghgnents;

{b) positioning the end portions of the pilpe
elements between the segments;
(c¢) drawing the coupling segments into engagement
with the outer surfaces of the pipe elements;
15 (d) rotating the coupling segments in opposite
directions about the axis relatively to one another thereby
orienting the cavities substantially perpendicular to the pipe

elements.



5 segnents each having a concavity positioned between the arcuate
surfaces and extending circunferentially around the segnents, the
concavity B 188/e8e8%t ed to receive a sealing nenber, thecTaszmwdirgs
being oriented angularly with respect to an axis oriented

substantially perpendicular to the pipe 10 el enents; (b)
positioning the end portions of the pipe el enents between the
segnent s;Brief Descriptipp)ofrthe Bgavhessoupl i ng segnents into

engagenent Wi phthe jouter sufiacasnef de;iBhpe @eﬁne@t§;pﬂ,§é dhint
rotating the coupling segments in opposite directions about the axis
rel ativelWing dnelkinGCHREIRhEEHYIBRY dift itAg PROTAFLE i es
substantially perpendicular to the pipe elenents. WO
2008/ 008088PCT/ US2006/ 041626 Brief Description of the Draw ngs
Figuré 1 is aFtome tudrnalt S8H9sHaPIARAR oY S a’ 15" &% 8i AtP%ising a
pi pe CoURlcuRYiAgCHHrAgnEocd MhePlr@br 2dAt;; SFigure 2 is an expl oded
perspective view of a pipe

Figure 3 is an exploded side view of the pipe coupling

shown in Figure 2;
10
Figure 4 is a front view of a pipe coupling segment

according to the invention;

Figure 5 is a bottom view of the pipe coupling segment

15 shown in Figure 4;

Figure 6 is a front view of ancther embediment of a pipe

coupling segment according to the invention; and

20 Figure 7 is a bottom view of the pipe coupling segment

ghown in Figure 6.

Detailed Description of the Embodiments

Figures 4 and 5 show a pipe coupling segment 52 according
25 to the invention. Segment 52 has arcuate surfaces 54 and 56
adapted to interface with the outer surfaces of pipe elements.
A cavity 58 is positioned between the arcuate surfaces. The
cavity is defined by sidewalls 60 and 62 and a back wall 64
attached to the sidewalls. Angularly oriented surfaces 66 and
30 68 are positioned at each end of the coupling segment. The
surfaces 66 and 68 have opposite slopes, and when they engage
similar surfaces on another segment in facing relation they

cause the coupling segments to rotate in opposgite directions



coupling according to the prior art; Figure 3 is an expl oded

side view of the pipe coupling shown in Figure 2; 10 Figure 4
is a front WP &RBBY8E pi pe coupling segnent accordi ng t o ACHEIS2006/041626
i nventi on; Figure 5 is a bottomview of the pipe coupling
segnent 15 shown in Figure 4; Figure 6 is a front view of

anot her enbodi nent of a pipe coupling seynment according to the
i nvent i oS '@{dveori bRIrEs7 2PetEEH G 91 WISt 7PhERRE P coupl i ng
segment SAMManR i Kl gy BenBet@ided oDere rigidienaohat helembedinent s

Fi gures 4 and show I pe.coupli.n egnent. 52 according 25 to the
noent s o L GHENETES HcTe SEHRD B P CRE A i d SEUIRRICR] o

i nt er f acenanitidrst Ne owd ers suwef acest iohepi e RIpeERAESends GEVichy 58 i S
posi tioned hetween the arcuate surfaces. The cavity is defined by
1 devll | SBP ARG b3S & back® vt 1™ S IR adhEd CTBeFE- B UETATTS)
Angul ar | ycomEreedussirifatay 6fevnd-<30 768adare-eposbt T ereidrcatf agaedhee@nd

of the C%ﬁéﬂ % S$690EMna TREsSHLL %8580 414 68, 0aY6, SRRAS LLELSLQPes.
and when they engage

together straddling pipe elements.

10 In the embodiment shown in Figures 4 and 5, cavity 58 has
an angular orientation with an orientation angle 78 measured
about the rotation axis 70 relative to a datum line 80 that
extends between the connection members 70 and 72. The
orientation angle 78 of cavity 58 is defined by the angle 82

15 of the sidewalls 60 and 62 relative to a line 81 parallel to
the datum line 80. Orientation angle 78 is preferably less
than 4° for practical designs, and may range between 1/4° and
4° depending upon the coupling gize and degree of rotation of
the coupling segments, The orientation angle 78 ie oriented

20 in a direction opposite to that of the direction of relative
rotation of the coupling segment 52 when engaged with another
coupling segment. This arrangement of the orientation angle
compensates for the rotation of the coupling segment so that
the sealing member, which is substantially perpendicular to

25 the longitudinal axis of the pipe elements (i.e., aligned with
datum line 80), is not distorted by interaction with the
sldewalls 60 and 62 and back wall 64 when the coupling segment
rotates about axis 70. Cavity 58 is, thusg, angled so that,
despite the fact that the coupling segments rotate relative to

30 the pipe elements and the sealing member, the sealing member
ig received substantially squarely within the cavity and is
not distorted by forced contact with one of the sidewalls as a

result of the rotatlon.



simlar surfaces on another segnment in facing relation they cause the
coupling segnents to rotate in opposite directions relatively to one
anot her abd{f 208H00§%3s 70 that is substantially perpendi ®GTAB2H06/0416%
| ongi tudi nal axis of the pipe elenents being joined by the coupling.
Connection nmenbers 72 and 74 are positioned at opposite ends of the 5
coupling segnent 52. In this exanple the connection nenbers conprise
| ugs having apertures 76 adapted to receive fasteners such as bolts

and nuts for qranesdifnnef styeeuphi g segreAts tHFRENERSIdzaddl i ng
pi pe elenments. 10l n the enbodi nent s%ci)wn, in Fi%ur es 4 and 5, cavity

58 has af“ZAGHPAI Srt SFPALTIMIMER 2 G FENCAETON 2ig 8 T8 HFasur ed
about thesimatatiod \EtS shOwh elratriveré® 1a ot um thae «8Q1t bat ext ends
bet ween the connect.ion nenbers 70 and 72.. The . orientation. angl.e 78 of
cavi tyf 58 TS TALTT iy e oD T P NS ol S 50 EnE 62
rel ati ve dfo thel carel Bilegpanghblg tthet hes Hataumehbae, 8hhe Gairtnied | on
angle 78 r I 4 ; | des) , y
ange botuaid TR SISl el MATLLER,, 3N 02 BANTTY
of rotatiqn® gforgkt coupirdagtsegripnt slemrdsor tant Atduarteangt taEs: 54
oriented 20 5B @afli fACLILAR 1 QPRPSHEER 1R i3k 0L LR Lishechd ol 0f
relative rotation _of the coupling Segnent 52 when engaged w t'h

anot h&Y COFPFPPRY Seyreht-neThrL" igrdr ahgeht-hef seweewis-enbat?on angl e
conpensat@suiel the 4:hakk0BudfaddRemsPuild REoSESIRMNnSEt id the

seal ing nenber, which is substantially perpendicular to 25 the

| ongi t udiSTAPVERT s BF 1978SPi pee IemERt SF (FuE ™igpt LFRIE N t BE ¢t um | i ne
BO, is notvadiagestied-dynanter atlsl oncad thediassedenmldhs 68caedwt 62 and
back walgug% mhen5£q5uf%%p%hg eﬁﬁgnent rot at es .apout axi.s 70. Cavity

a8 Yt HePEREEoPha? TWE E5GRYi ng

58 is, thus, "angled so tha
segnerd s gwittate wetlatihee orooves in the pipe elements.

In another coupling segment embodiment 84, shown in
Figures 6 and 7, the c¢avity 86 is divided into a plurality of
sactors. In this example, there are three sectors, two end
20 sectors 88 and 90¢ positioned at opposite ends of segment B84,
and a middle sector 92 positioned between the end sectors.
When three sectors are present, it is advantageous that each
end sector subtend an angle 94 of about 45° and the middle
sector subtend an angle 96 of about %0°. Other angular
25 distributions are also feasible.
)
The end sectors 88 and 90 of cavity 86 are differentiated
from the middle sector 92 by their angular orientation.
Preferably, the end sectors 88 and 90 have respective
30 orientation angles 98 and 100 less than about 6° and more
preferably between about 1/4° and about 6° while the middle

sector 92 is not angularly oriented as defined herein.



30 the pipe elements and the sealing member, the sealing nmenber is
received substantially squarely within the cavity and is not

di storted BYP PE3/eWM8contact with one of the sidewal |s a®Ca/usewon41owf
the rotation. Wen coupling segnents 52 are attached to one anot her
surroundi ng a sealing nmenber and pipe elenents in a manner simlar to
that shown in Figures 1 and 2, they will be initially skewed in
opposi t e PAPFEE NS tAGeOT BERUFE LOP RIS 98f 216l Wavitt FbS ¥Hyagi ng t he

seal i ng REbBErs HAR ¢R¥ LARS Rghnouanguwkakhypori ented as descri bed
above. As the segnents are brought towards t%e pi pe elenents, the

arcuate surfaces 54 and 56 may not initially align wwth the grooves
in the pipe lohel@mntisgdseiatrkherd rﬂrteif&h:‘a‘skﬁw:a@t tflﬂemS@lgf’fHJlES. As a

| casert  HACBRANS & B o AURS M AP LgRTe PLoE Y SR TeR ageote 8
chanf er treeaduberlgteqi cmsﬁ&dyfanth@ecarscma:t emganrtfaﬂm.aﬁéumd 56 where
they are exgegé ed 1 o make f1LSt une%c%%h théh%g §§¥§§ in the

pi pe el emen TH ot fer coup |ng ment erbodi en own in
Fi gures @aahdﬂthatrh@ycamphyn% eétel vieggdngnt oTlze plogfabitrytish

sectors, fadibhi 2 exAmLey bACLELE LINARLICCHOL S uM0s RN 20 Sectors

88 and 9 sitioned at Opposite en segnent
10 preparation of the pattern foxr castlng of the coupling

segment. This is especially advantageous for couplings which
deform to conform witlk: the shape of the pipe elements.
Because the linear moticn of the segments during rotation
about axis 70 is greatest at each end, it is feasible to

15 angularly orient only the end sectors and leave the middle
gsector unaffected. The relatively limited traversal of the
middle =sector tends to have lesg distorting effect on the
sealing member than the end sectors, which traverse the
greater distance upon rotation by virtue of their greater

20 distance from the axis of rotation.

Althoﬁgh the example couplings shown herein have two
segments and angularly oriented surfaces to effect relative
rotation of the segments, the angularly oriented cavity is

25 applicable to prevent sealing member distortion in any style
coupling wherein the segments are rotated relatively to one
another out of the plane of the coupling. Further examples
include couplings having 4 or more segments as well as
couplings having different means for effecting relative

30 rotation.



and a mddl e sector 92 positioned between the end sectors. Wen three
sectors are present, it is advantageous that each end sector subtend
an angl e 94 of about 45 and the mddle sector subtend an angle 96 of
about 90. Other angular 25 distributions are al so feasible. ~ The
end sectors 88 and 90 of cavity 86 are differentiated fromthe m ddl e
sector 92 by their angular orientation. Preferably, the end sectors
88 and 90 Wawies rlegpaltisi ve 30 orientation angles 98 and 100 | ess than
about 6 and nore preferably between about 1/4 and about 6 while the
m ddl e sector 92 is not angularly oriented as defined herein. WD
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and 100 of the_eng sectors have, the sane nagmtude_and_slog;i The

coupl i ng SBgRRHEL ﬁ?cgp%l:‘%‘i‘se‘?fé’tﬂaif o aipe elsmprisciiargedey ig) saichisaling mewberd
al so be nobdeduiify REASHE CleMen@RGRHREH dGTAd F@Ht?olntslﬂg,l \Ll?etrei{n |65%1' Sid
advant ageous to inpart the angular orientation o cavity during
casti ng ofscghenlSeHREpass rat her than by machining after casting. The

configuratj i . lity.of sectors ovi,des advantages in
the 1o pr epaaBOpRoRHE Borbbr A uRe SLEER Bobiy f b M A ouee
segnent . Toifscas of espepealdnenadvant ageous for couplings which deform
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each end, sphcelSclb@@SoRbéh &tfer on opposite sides of said unitary body, each of said
essentially planar faces being positioned adjacent to one of said arcuate surfaces;
first and second connection members positioned at opposite ends of said arcuate surfaces
for adjustably connecting one coupling segment to another, said connection members
being adjustably tightenable for drawing said segments together; and
a concavity extending entirely between end faces of said segment and positioned between
said arcuate surfaces and extending along an inner circumference of said segment, said
concavity being oriented angularly with respect to said arcuate surfaces about a first axis
oriented substantially perpendicular to a second axis that extends between said first and
second connection members of one of said segments, said angular orientation of said
concavity being measured with respect to a datum line positioned between and oriented

substantially parallel to said first and second essentially planar faces.

2. A pipe coupling positionable straddling a sealing member and end portions of a
pair of pipe elements for securing said pipe elements together in end-to-end relationship,
said pipe coupling comprising:

first and second coupling segments, each coupling segment comprising a unitary body
having a pair of arcuate surfaces adapted to interface with the outer surfaces of said pipe
elements;

first and second essentially planar faces oriented parallel to one another and positioned in
spaced relation to each other on opposite sides of said unitary body, each of said

essentially planar faces being positioned adjacent to one of said arcuate surfaces;

10



15 angul arly orient only the end sectors and | eave the m ddl e sector
unaffected. The relatively limted traversal of the m ddl e sector
tends to have |less distorting effect on the sealing nenber than the
end sectors, which traverse the greater distance upon rotation by
virtue of their greater 20 distance fromthe axis of rotation
Al t hough the exanpl e couplings shown herein have two segnments and
angul arly orsi gnitsecorsllwohmasn ienbbisgobitivAddadt bpsosotads FRaigfardub® surfaces
segnent s, %E IarI{ oriented cavity is 25 applicable to prevent
e §¢”

seal i ng ¥ 6PTeEng ?Pee?ﬁyplﬁgﬁ%m&f&d% Plilfﬁ@ermedr IACHIRE NEEfiREnt s
are rotat egkifieddhdtabe) i gﬂt%a@&@oﬁ&l@@vh@sa@%gﬂéntg RRembanfy of the

coupling. Further exanples include couplings having 4 or nore
segment s a&CRERYIty£Xteag gl anAERdy brivEaendifides pEeach nesapssive @Dumﬁﬂgecgfnﬂg

relative %dr@tsﬁhhé?fbetwwlnastaad' a?ctf‘aaeg%u%ges aﬁcclla%(tel Biélg ni@ne% ‘tg[ C”nﬂgféo%‘_'}-fa

coupling segnents, each position e stra
end porti ofrfssa'tdfsegmpa; Srald)ctonpa\pe* tehgrmmhtedeangﬂg@dwmhtdap&amsmahmaw

menber for gcur S ether in end-to-end

rel ations hsluﬁ, é? gl n'aé a@ﬁs ‘g’a’fng‘*ds“gg%‘@’ﬁlﬁ l%g?fﬁ?rf iudar ta 2 gefiopd AYIS gty
conpri si ngex@endabetwetn Qid fat endittdRC@naFBR IR HeR JrhebT 86EseMdeRist AR
out er surfaceéFof said pipe elenents; first and second essentlaliy

pl anar facEgv Pléﬂ’rﬂtaé@wérs%fmcemcatfﬁy beiee BBt WiEheesprss e daved ling
spaced relgkitRRed B’et@@&ﬂi ﬂtJ‘%BteQ @ul%%ﬂ%'l)t rS e &SR ﬁl%@é :‘Idaers enpglﬂy’

each of said essentially planar faces belng positione acen
one of sailamr&agat-e surfaces:

-

3. A pipe coupling positionable straddling a sealing member and end portions of a
pair of pipe elements for securing said pipe elements together in end-to-end relationship,
said pipe coupling comprising:

first and second coupling segments, each coupling segment comprising a unitary body
having a pair of arcuate surfaces adapted to interface with the outer surfaces of said pipe
elements;

each said coupling segment having first and second essentially planar faces oriented
parallel to one another and positioned in spaced relation to each other on opposite sides
of said unitary body, each of said essentially planar faces being positioned adjacent to
one of said arcuate surfaces;

each coupling segment having first and second connection members positioned at
opposite ends of said arcuate surfaces for adjustably connecting one coupling segment to
another, said connection members being adjustably tightenable for drawing said segments
together;

cach coupling segment having first and second angularly oriented surfaces respectively
positioned adjacent to said first and second connection members on each said segment,
said first angularly oriented surface on each segment having a slope opposite to said
second angularly oriented surface, said angularly oriented surfaces on said first segment

being positioned in facing relation with angularly oriented surfaces on said second

11



first and second connection nenbers positioned at opposite ends of
said arcuate surfaces for adjustably connecting one coupling segnent
to another, said connection nenbers being adjustably tightenable for
drawi ng sai d segnents together; and a concavity extending entirely
bet ween end faces of said segnent and positioned between said arcuate
surfaces and extending along an inner circunference of said segnent,
sai d concaepmynthet nggagiigaitadotaguharsayl sebihints 88 RIEAIN foethia Mdahsat e
surfaces about a first axingriented substantially perpendicular to a

second axi 84T URIBIGL BANERHAC 88 jnofher dhouaAdirg axisnecelsh rbstantHly
menbers ofpeaRAdielilaPRl LB SAMBIN Hat &itinds %@%ﬁai@ﬁx’sfﬂﬁ%&&ﬂc@ﬁne%ﬂblg
concavity being neasured with respect to a datumline positioned

bet ween aricrBbarent @ of sbd segmdnss; kiyd paral l el to said first and second
essenti al | . ' upl i posi ti.onabl e straddling a
seal i ng nee)régg!r:&gﬁhg é%ﬁ%%*r‘%i‘%%@? Ei\gltgfpegflker” Hg’ errﬁé” O AR tJ1§r8tra”d
securi ng satahdphpeady enentdsuriagatdieach dupging: degmemchnt @b gitibeietwensab d
pi pe coupling, conmprising: first and second cqupling segnents, each
coupl i ng. SEGREBSAANT SRR HARS 41 PrEaS RETFIRG L spa Frennt AR duat e
surfaces adapived bbiagiditi®sdiaee phiahtyldTee btk & | IR GeSai@ke @t HeiRl PE

el enments; fjrst and second essentially planar faces oriented parall el

to one andtiaied apgrlybsyith spest insaihrieeate susfaaes abaut seidefarshaxdat dnarsaign
opposi t € Sihd@gr MendibH 0P Bid %E%&Q%ﬂyeii}éﬂgégu%%.\@m s %%ltst%qtda } Yn®! anar
faces being positioned adjacent t'o ore of said arcuate surfaces;
first and posiciond xomreacni onentedridsanpadbi tardiebt said foppogist@ndrenoflly
sai d arcu3ﬁ§w§ﬂg&90es for adjustably connecting one coupling segment
to anot her, Sal'd connection menbers bei ng adjustably tightenable for
drawi ng said segnments together; and a concavity extending entirely
bet ween e%g faces. of e?ch reigective coupling segnent. and_positioned

bet ween sard arcli8F EURliPR ae0sding ip dufehdThseeimsaid gonsaviphiggivided into first

ci rcunf er @RgGecohd 8@d &cREIBNLIvaRbEiGARE AYjal ht %e(g%gsi%rénggbﬁgid segment,
angularly with respect to said arcuate surfaces about a first axis
ori ent ed SBaMAdle aratey nesitiparihatuiecarsaidend seersrmidenidsetthatbemgtosinolsd
bet ween sahdkiy HouR0li BREGNG FANNGELIP N FEARENFOf one of sai d
segnents, sald angul ar orientation of sald concavity being neasured
with respect to a datum|line positioned between and oriented
substantially parallel to said first, and second, essentially planar
faces. 3. i pi p %IBEﬁ?LiPH@g S%Cf?f‘ﬁf'%f?a%?‘@ S Phgtr ?%{Je'&i ¥EQry ?ﬁ‘@%ﬁ‘ﬁ’ﬁ%’é‘ra“and
end porti angleof 48 paiskidahidpieRectsl KBRMLSar MalSFBIP A8 a8k b PReasured
el ements together in end-to-end rel ationship, said pipeé coupling
conpri si ndfom § fterph quyauETRf WWe@HrIihaicedgaEMcss: each coupling segnent
conprising a unitary body having a pair of arcuate surfaces adapted
to interface with the outer surfaces of said pipe elenents;

A pipe coupling according to claim 3, wherein said end sectors are angularly

oriented at an orientation angle less than 6° measured relatively to said datum line.

7. A pipe coupling according to claim 3, wherein said end sectors are angularly

oriented at an orientation angle between 1/4° and 6° relatively to said datum line.

8. Interconnectable pipe coupling segments, each positionable straddling a sealing

member and end portions of a pair of pipe elements engaged with said sealing member
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each said coupling segnent having first and second essentially planar
faces oriented parallel to one another and positioned in spaced
relation to each other on opposite sides of said unitary body, each
of said essentially planar faces being positioned adjacent to one of
said arcuate surfaces; each coupling segnment having first and second
connection nmenbers positioned at opposite ends of said arcuate
surfaces fior sadjiugtabpipe ekrrastthfeghed Mecriad it RYaSRHGB N héeinaagt hef |
sai d connection nmenbers being adjustably tightenable for draw ng said
segnent s t BEEENSCTPESSh coupling segnent having first and second

angul ar |y Ofiiien} BslyHit haGemildTaRask s\igdcks RO 9 NRdrRAAGER o hier sai d

first and second caonnection nenbers on each said segnent, sal irst

angul ar | y 9¥fressodeaid pipegienais; each segment having a sl ope opposite to
sai d seco i f sai.d ularly,oriente .
surf aces gﬁr Sgﬁggﬁkﬁng éé?&é{égmg” %ggl[cﬁg&g%}éﬁdtaﬁagar@g%i e 3¥t|hﬁrga éﬁ%ﬂ?‘&ﬁﬁi n
wi t h angul serteyl relaientoedcls othbamesppositesided of efid naitarg 6gNE BAchadTdai@ngagi ng

one anot her when sai d segnents are drawn together and causi hg said
segnent s N %‘a?aéF%ﬁegggw PP%“?}WB i e e S
oriented sfubsdndntioallcynipetifeRdinGels pbsitiohed ﬁﬁg@ﬁﬁe adsDf kA br@ Xk SMdRes
bet ween sal dEJ,I rst and second connection nenbers of one of said
segnents: RheESRHLY eUTBFINEPNS SGMR! HE SREVEMEC anodisicaisd qopnestion minthgrs
entirely bcﬁ‘e‘iﬁ’%ﬁhs%%ﬁiéh‘t&ﬁﬁIe%lddé@&g@gid%\?\%ﬂélﬁg éo%e REL 1L &Gr$ H{t%tﬁi%%ﬁid()f
each coupling segnent and positione et ween sa dt arcuate surtaces
and ext endicagent|iondiradireeiivarabontraciine sxienatedfsussandiaBe gerpatdicidaite a
concavity hei (Y Knto a plurality of sectors, at |east one of
sai d sect OS?(EAI@%X%&M%%?%H?%%F%&%%ﬁ abdrrfﬁﬁt %}étsﬁcor”g§8%eft“?'bm§5.‘i BSz¢uat e
surfaces aboutad@iedtehdingtendoelysbetnebnsat thcan glihakegidne M Bbdsadbned b&Rkbsh
concavity b%i n.rg{gﬂ%aagiw ed with respect to a datum|line positioned

bet ween arid'c¥ WA Bet SKENINE glopg ey cicymésiereeraf said sagreenssaignd
essenti al |opnphvaR@eink afiefied afloulfNyPhRCreGRPld AU RGLRY G AGestBof G
wherein said concavity is divided into first and second end sectors
respect i veryf J8$iid pbady ainaciene! said ensod i acasnigd with respied: teagiatint line
and a m dd] g i1 i tors,. sai.d end
sect ors balna ar Sy Bl LRy SRR Rk o R R Pl F R Py
to sai d datlamrfacere. 5. A pipe coupling according to claim 3, wherein
said end sectors each subtend an angle of 45 and said m ddl e sector
subt ends an angle of 90 said angl es being nmeasured froma center of
curvat ure of onete@bnisaiadicarifdaipliteEdaRts accRdinddbRe §AMREiRGaid
according to claim 3, wherein said end sectors are angularly oriented
at an ori SRTGVISH Alkgied angdarly pn wicngtampee lesd than $enyasuredsalativantoum
line. 7. ¢&daR& Gupling according to claim3, wherein said end
sectors are angularly oriented at an orientation angle between 1/4
and 6 relatively to said datumline. 8. I|nterconnectable pipe

coupl i ng gnent.s, ositionable straddling a sealng menber and
end porti gﬁs of ﬁt%mgxﬁ%?ﬁgﬁ pg}fep%ougﬁwﬁpgntéﬁﬁgéggg% ‘fﬁﬁ'msg’i AR g
menber concavity is oriented angularly at an orientation angle between 1/4° and 4° measured

relatively to said datum line.

H. Interconnectable pipe coupling segments according to claim 8, wherein said
concavity is angularly oriented in a second direction about said first axis, said second

direction being opposite to said first direction.



for securing said pipe elenents together in end-to-end rel ationship,
wherein each said segnment conprises: a unitary body having a pair of
arcuate surfaces adapted to interface with the outer surfaces of said
pi pe elenments; first and second essentially planar faces oriented
parallel to one another and positioned in spaced relation to each

ot her on opposite sides of said unitary body, each of said

essenti al | \2.pl dnarcoha@wlda}mpmgomsg'seg@*fwd aacljrdin@nd claion ®NehdéinSaidd
arcuate surfaces; ;ag econg g ctlon %gnbers posi ti oned at
opposi te eRas Gy ng'ipﬂse& B8 €9t sleewa d’ros"é‘(‘ilj1 NgP1oyd EJHIEP OAY one
coupl i ng segtenind bR MektaciRaidlsEONAAGHIsON menbers bei ng adj ust ably
ti ghtenable for drawi ng said segnents together; neans for rotating
said segnent in a first direction about a first axis oriented
substanti alj y i e n
said fi rs?l 3andn§%§§ﬁﬂécgalgl}mé tlt':lg% i ﬁ%ﬂ{éngxd §od51§§g%ﬁég€?$he?gb“§§
entirely benpsdan esthbeacesipoife & har s%gngommdtepmsg bumecdy lﬁetﬂlxﬁ@ﬁnc&&i’fd

arcuate sur xt end an i,nne C|rcu erenc

cegmont . - SabRSE A Bk A PN Ba 0 e o e e o Sp S o
arcuat e suwhazesg adid)uégnsaatstiofohé Silott] Sidfcle sl Elelﬁgﬂiljhﬂéblﬁglﬁaﬁa%lé fap

of said copcavit rreasure Wth respect to a datu i ne positioned
bet ween a a‘?ﬁ'r“gé#éli?”%‘iﬁﬁg'f PQMI Seggﬁ‘reaﬁlt‘égetft%lfé‘aFf&BaEFfﬂ%‘tt vetdsagewidaid

essent i al lsyrfideaBPEaid ppSlemedts. | Nt er connect abl e pi pe coupling segnents
according to claim8, wherein said concavity is oriented angularly at

an orientation angle |less than 4 neasured reI atively to said datum

line. 10.14/nt FERBAGEE a%i%l pﬁg@%r ﬁllﬁ%)g%lneﬁg ﬁimggc% C]alhcg?r gﬁ‘gaﬁﬂgd aim

8, wherein said concavity i angu ar

angl e bet weent i idipajtidneaguisec: eglhatiny eh ypdlmlémbldtlﬂ@aglhmdhpte@to
Interco clav%tsa I t$ e coupling segnents according to claimS38,

vvherel n sal avi (V?l s angularly oriented in a second direction

about said fi rst axi s, said second direction being opposite to said

first di re%tl on
Interconnectable pipe coupling segments according to claim 8, wherein said

means for rotating comprises first and second angularly oriented surfaces positioned
adjacent to said first and second connection members on each said segment respectively,
said first angularly oriented surface having a slope opposite to said second angularly
oriented surface on each said segment, said angularly oriented surfaces on one said
segment being positionable in facing relation with said angularly oriented surfaces on
another said segment and engaging one another when said segments are drawn together

and causing said segments to rotate relatively to one another about said first axis.

16. Interconnectable pipe coupling segments according to claim 8, wherein said

arcuate surfaces project radially inwardly.

17. Interconnectable pipe coupling segments according to claim 16, wherein said

arcuate surfaces are substantially continuous along said segments.

18. A pipe coupling positionable straddling a sealing member and end portions of a
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12. Interconnectabl e pipe coupling segnents according to claim 8,
wherein said concavity conprises first and second sidewalls
positioned in spaced relation to one another and a back wall attached
to said sidewalls. 13. Interconnectabl e pipe coupling segnents
according to claim8, wherein said connection nenbers conprise a pair
of projections extending outwardly fromthe ends of each of said
segnent s, i of pipeilevtitofts steiing sddajpe ettnicatsregethorén trabtoedislafi@ship,
adj ust abl y sai d ments to one another, said fasteners

) . saﬁ:aoqnggtzipnﬁ isgg ) ;
bei ng adj USTRBPY "2 PYAE EHHEBTE G or drawi ng said arcuate surfaces of

sai d seg rreﬂlitsSaﬁdCs@ailideulblﬂig%e@ﬂ@tﬂﬁ%ﬁ&ﬂéou}(ﬂ’liﬁ@se%ﬁfeﬁt M flsing W Jr@tﬁﬁﬁ‘ooggf
said pipe elenents. ~14. Interconnectable pipe coupling segnents
accor di ng 1ay™Me &3 of arspaisrseriaces adansedste ippdacsiwiguthe optenjutictorsaid pipe
conpri ses @ehédigs;having an aperture therethrough adapted to receive
said fastener. 15. Interconnectable pipe coupling segnents according
to cl ai m Sachheunding seamadt haams fifsoand sstatdi asgpnaaliypplase sadek baentehghrallel

second angul i .sur.f.aces positioned, adjacent to said first
and secongggg%%%g@%3ﬁ9h§%%éF§l%ﬂmﬁgﬁﬁiggp ?@Bﬁghfo?Sgﬁﬁg?F@@Vﬁ?agbﬁ%
first anguaarinjtanrbeelidseghch of §A¢ esshiaial NG laaash @R de RigRRSIHSed £ éﬂ%@liltCio one

second ang oriented surface on each said segnent, sai

arl
angylarly(ﬁ#fgﬁ¥ﬁaméﬂﬂ%§ﬁés on one said segnent being positionable in
faci ng relath aid whiphing 8é R0 Gaidd Fid: Al S%E%n%%ﬁhgciiﬁﬁ ﬁ%n%@g?%%igﬁerd sail d

segment and engagi ng one anot her when said segnents are

toget her dWFOTEFSHNG 9l acwpeymefaces fooadjetablecanstatingwek gotmingnegment to
R R P e L D RN T T
radiall'y Hﬂmﬁmmly. 17. Interéonnectable pi pe coupling segnents
ubst ant | Py Dbl e S trrE Giain a2 Sid BASs@ ot ng
posi ti onahliecttd addhidngecdtdseghimgh MBEBRY dddtdof RAatRRI loQE aRdth@ abh@la"
of pipe egenents for secuan@ysald plﬁ% el enents todether in

end- t o- end"FIEXE AT EAGH SRDstapsially perpendicyiasite mepceathipris Biahgterfds betweamehid
second coyRkiang s&BedeM S cti i ieS] .unitary
Body havi oo A el Eal St b B S TEher TR (e
out er sur fPRB@sle & saicpagopd picectibrimadt s; each coupl i ng segnent havi ng

first and eﬁ&cﬁ{bdco%ﬁﬁﬁggeigﬂlelly EanrlllqagnanOt1Ee{i\f(t:t§/staxPelﬁifi%rg]tegt?regfalge%\lwée%l end faces of
each coupling segment and positioned between said arcuate surfaces and extending along
an inner circumference of each of said segments, each of said concavities being oriented
angularly with respect to said arcuate surfaces about said first axis and said angular
orientation of said concavity measured with respect to a datum line positioned between

and oriented substantially parallel to said first and second essentially planar faces.

[9. A pipe coupling according to claim 18, wherein at least one of said concavities is

oriented at an orientation angle less than 4° measured relatively to said datum line.

20. A pipe coupling according to claim 18, wherein at least one of said concavities is

oriented angularly at an orientation angle between 1/4° and 4° measured refatively to said

datum line.
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to one another and positioned in spaced relation to each other on
opposite sides of each of said unitary bodies, each of said
essentially planar faces being positioned adjacent to one of said
arcuat e surfaces; each said coupling segnent having first and second
connection nenbers positioned at opposite ends of said arcuate
surfaces for adjustably connecting one coupling segnent to another,
sai d connection nenbers being adjustably tightenable for draw ng said
segnents together: each,said ¢oupling gnent, havi ng neans for
rotating said & PIAC CCURJE oMt platin T8eetin S0 AebaYy of sSiscdd
segment i ncupRRCRRehedi i @R&IIANY &1 @Intddi iN 84i¥ séBn@BBARALDEH SQiBCf_H]%]z aQisfahfi St
axis oriented substantially perpendicular to a second axis that

ext ends betAfeeicadlYPiprid secoad gourmgrnerem ikcngiiony nemised & sofd fime of
said segnan§ﬁm§9kgt§hgﬁ&ngkﬁection bei ng opposite to said second
direction; and each said coupling segnent having a concavity
extending entirely between end faces of each coupling segnent and

positione et ween sai d. arcuate surfac nd .ext.endi ng. al ong, an_i nner
circunferg%%e o p&?éﬁmgwgﬁﬁfﬁdggé%ﬁ%F%?aégﬁﬁﬂﬁfmgé@ﬂmg$h%HWFﬁF%§“tmm
bei ng ori epted sdwgullapbytivetin ER8eERIatibe tS@icthnalitH@l®a Bk hagiesaaRa Wl
said first axi.s and said angular orientation of said concavity

measur ed vﬁ%i%“%@?ﬁéct to a datum|line positioned between and oriented
substantially parallel to said first and second essentially planar
faces. 19. A pipe coupling according to claim 18, wherein at |east
one of sai4h-condaupa ¢aaplingacspiding tledlaan [&ninaoimdittatibn edthaniglseallngssenttiean

4 | id d ine.. 20.. A.pi | .
] LAY S Wl

oriented angulaarihyhatingum onheediiaéitQbaidbal Beihgbyeeshcl MithanchidicdmRantised
relatively to. gaid gatun1ligﬁﬂ 21. A pipe coupling according to
clai m 18, SUKEALIT 284 PeroBd ARURIingye8Re%ai d first coupling segment is
angularly oriented in said second direction about said first axis and
said concavity of said second coupling segnent is angularly oriented
in said fi¥st dfPwecPaningsscardiggiteiciping 58, veeredn saig means foi peatingwppriges
accordi ng ' I ' ' co [ Jirst a
Second o duual St Tad B elEh B A BB REREHEF RSP S e
back wal | aatittewhddotreciai dembeswalehdl said28gméntpigiefisoapuiay @rerddi ng
to claim in.conbination wth said sealing nmepber, said sealin
menber co#ﬁﬁaésel%r? g% R %Pg%%ertgﬁ'ﬁ?%“ﬁﬁ%‘égéllla,%ys(gfeﬂtegéﬁqsfa%éﬁ“rf’éahsa’
subst ant i akbiyieint] $abdidrifularlly RGichRY sitGacdSon QiefirsdiapiRheboinSadsitichedin AEHRY
positioned wi.thin said concavities of said first and second coupling
segnent s. eBHon Kithisyd apgilaly erfensccuriaseny el erendseggentang cagaginging
means for Jeief vith GRIMBI RSsebdd Sk ARds SRR, &:@gtm??zﬁ]ld%aggiléﬁeﬁﬁoeﬁrst and
surfaces respectively positioned aﬁjacent to sai iTst and second
connect i orscgrRsegBcHRtogatle shitidels égomnmotihsaalbut said firsagal ar | y
oriented surface having a slope opposite to said second angularly
oriented surface on each said segnment, said angularly oriented
surfaces @3.saiAdpipkcsiplisggoandinge €lginp 8 intlieameshid Brchi@e kGt eh@djdcon
wth said %g%iLarl‘ oriented surface on said second segnent and
engagi ng Jf OtAEY Y when said first and second segnents are drawn

t oget her and causing said first and second segnents to rotate

relatively to one another about said first axis.
26 A pipe coupling according to claim 25, wherein said arcuate surfaces are

substantially continuous along said segments.

27. A pipe coupling according to claim 18, wherein said connection members
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25. A pipe coupling according to claim 18, wherein said arcuate
surfaces project radially inwardly. 26. A pipe coupling according to
claim25, wherein said arcuate surfaces are substantially continuous
al ong said segnents. 27.A pipe coupling according to claim 18,
wherein said connection nenbers conprise a pair of projections
extending outwardly fromthe ends of each of said segnents, said

proj ect i on®nipeisag paidappeitctionsreaaaiing of6adréRgrom fheenddireatabt Mid
connecting said segjman.ts.to one another, said fasteners being

adj ust abl Yy ENGHE-SARHITRICFRNS SPiagampieHr desgiewins s fogrdinasbly ogmegting pe

coupling ae0eginBsts (@0 AbtRer? Said WIEWEsbefy 4 ﬁ@ﬁblrﬁ%teﬂgb[é "I’%rddé?jxgigg g%jd

projections conprises a lug having an aperture therethroug

t o recei veCBHERS fogétheher . 29. | nterconnectabl e pi pe coupling
segnents, each positionable straddling a sealing nmenber and end
portions of a pair of pipe elenents engaged with said sealing nenber
for securi3fg sab dippicpeplzizenentisg togeith2T, viterenst-ltnt encseldairbjeaii p,
wher ei n eaﬁc(:)ql s_iaei:Sd Se nent cor%ri sth: a u itaréd bod _hav%ﬂ?fg a pair of
arcuate suriRCes LHASFEHS PHARRYE Paehrotehndened BuEsivesuik faseactof sai d
pi pe el enments; first and second essentially planar faces oriented
parallel to one another and positioned in spaced relation to each

ot her on opposi PECENREEbST PIBGFUPIIRE SegmeEnisorhgh Pesitienable staflding a sealing
essenti al | \ye; | L j 10 P4

o cuat e s R B e p Rt R R B e RN e
opposi t e dRdgcwingwidipias elaareets sagefiacmsentisr-cadjalmioaliliy, wensie chdhngidone
coupl i ng .anot her, said connection nenbers being adjustably
ti ghtenabﬁggﬁ?%aﬁg%&gg sai d segnents together; first and second
angul ar | y aomitenttedy$uavihgeeair posictito nathcadidaprito mriaé dithithssytand
second connefcti on rr(gnber respectively, said first angularly oriented
surface haViiGs 8! AOPEc5EPEERte to said second angularly oriented

surface, saiinaBeiohakbdn@iyaMBors SRees p‘thlllglnt% oR@h b REUNE Bhsib&leA%n

positionable in facing relation with angularly oriented surfaces on
anot her sa&P#Fed &jpnt ogaeh ehgagiargovissidenof taid unvikenbahi chcbegreidt s are

drawn t ogethefia SAYSLOGai S A% Sk; tate.relatively to one

anot her about I%W?st ai%?geiggk%ﬁtf@ggg@%gﬁngﬁot({nglol?;s/al%glrcﬁgtﬁ5?@%‘%&7 to a

second axifgsttahdtecord entectxet merebers positidricd at oppositsecio nfisadaraat k@fhces

menber s offoon a concavit t endi ng entirely
®

one of . said segnents: ,and e
bet ween sali of df“’llsfag {y %Or‘?é}e%g%é’ﬁa capgiie 5‘?‘5”9/3"63 3é’ﬁfh§g s%‘)ér‘*f)%eég fneghely
coupl i ng segarbjus@bl tRhtnkblo fadirbehyesn ssahshiAbedpde surfaces and
ext endi ng fal ong an inner circunference of said segnent, said
concavi t y Bi?A segops gegylarhi @siegted surfaces positioned adjacent to said first and second
connection members respectively, said first angularly oriented surface having a slope
opposite to said second angularly oriented surface, said angularly oriented surfaces on
one said segment being positionable in facing relation with angularly oriented surfaces on
another said segment and engaging one another when said segments are drawn together
and causing said segments to rotate relatively to one another about a first axis oriented
substantially perpendicular to a second axis that extends between said first and second
connection members of one of said segments; and
a concavity extending entirely between said first and second angularly oriented surfaces

of each coupling segment and positioned between said arcuate surfaces and extending

along an inner circumference of said segment, said concavity being divided into a
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plurality of sectors, at |east one of said sectors being oriented
angularly with respect to said arcuate surfaces about said first axis
and said angul ar orientation of said concavity neasured wi th respect
to a datumline positioned between and oriented substantially
parallel to said first and second essentially planar faces. 30.

I nt er connect abl e pi pe coupling segnments according to claim?29,

wher ei n sapldrationeiosectoys, atdeddt videdaiditaofsibei oaibfles aeanaeREh &8EdcOfS
respectivel i osi tioned at]dj a%igcma_to .opposite ends of said segnent,
and a i ddf4 BERHE PSS S0 Bt REBH S IkAnghGT QiRiRsios of saifl gorsauity
sectors beineguedd ittt ReheNGBU @il 113D P8itiHRY Jediel S ndott e shibsiRBRGCt
to said datum|line. _31. Interconnectable pipe coupling segnents

accor di ng PB2lgl & saiGorst yilereeond essangalbnelarredaces.s each subtend an angl e
of 45 and said m ddl e sector subtends an angle of 90, said angle

bei ng nmeasured froma center of curvature of one of said arcuate
surfaces. 3@2. Interemoentaide pigbkeupingsegoin dcagrdamgmenta 2acemdreinRgdt 0
cl ai m 30, ein sai.d end . sectors are priented at an orientation
angl e Iess&{]nﬁévﬁ%yésﬁgﬂgeﬂ ’38 tﬁ%la!i&?‘??&’ i Se%@f%“ﬁ?%‘fﬁ% posétioneg gdjacent to

| nt er connegipabikeendls pesatdiiRhicny a6 8 FBMLS sREE P8l BG AR wdeRisA30d sectors,
wherein said end sectors are oriented angularly at an orientation

angl e bet wBShSTFECaRPeBessaisH apet ahatiovesajd fitst ods withaesopstito préd datum

line.

31. Interconnectable pipe coupling segments according to claim 30, wherein said end
sectors each subtend an angle of 45° and said middle sector subtends an angle of 90°,

said angle being measured from a center of curvature of one of said arcuate surfaces.

32. Interconnectable pipe coupling segments according to claim 30, wherein said end

sectors are oriented at an orientation angle less than 6° measured relatively to said datum

line.

33. Interconnectable pipe coupling segments according to claim 30, wherein said end
sectors are oriented angularly at an orientation angle between 1/4° and 6° measured

relatively to said datum line.
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