Pl PE COUPLI NG HAVI NG MOVABLE GRI PPI NG BODI ES Field of the Invention
This invention relates to couplings for joining pipe 5 elenents in
end-to-end rel ati onshi p. Background of the Invention

Mechani cal couplings for joining pipe elenments end-to-end find

wi despread use throughout a broad spectrum of

i ndustries i o such as

the chem cal industry, the petroleumindustry and mning, as well as
i n municipal water service and fire suppression systens for buil dings
and ot her structures. An exanple of a prior art coupling currently in
use is 15 provided in U S. Patent No. 7,086,131, which discloses a
coupling having a pair of coupling segnents joined end-to-end by
fasteners received in lugs at each end of the segnents. A sealing
menber is positioned between the segnents. The coupling is _
pre-assenbl ed at the factg%x{ The sggnents are 20 desi gned and si zed

E

AeNG

to receive pipe el enePiR

INAi MAVARLE GREFRING BORIES y

bet ween the coupling segnents in the pre-assenbled state, w thout the

need to di sassenbl e ar_r}g! r&ass rr\})lnI t he coupling. After insertion of
t he pi pe el enents, the—#agtg%g}éLgP% tightened to effect a
fluid-tight, mechanical | yThis invention relates to couplings for joining pipe

5 elements in end-to-end relationship,

Backaround of the Invention

Mechanical couplings for joining pipe elements end-to-end
find widespread use throughout a broad spectrum of industries

16 such as the chemical industry, the petroleum industry and

mining, as well as in municipal water service and fire

suppression systems for buildings and other structures.

An example of a prior art coupling currently in use is
15 provided in U.S. Patent No. 7,086,131, which discloses a
coupling having a pair of coupling segments joined end-to-end

by fasteners received in lugs at each end of the segments. A

sealing member is positioned between the segments. The

coupling is pre-assembled at the factory. The segments are

20 designed and sized to receive pipe elements in the field which

are inserted directly between the coupling segments in the pre-

assembled state, without the need to disassemble and

reassemble the coupling. After insertion of the pipe elements,

the fasteners are tightened to effect a fluid-tight, mechanically

25 restrained joint between the pipe elements.

While it is advantageous to pre-assemble such couplings

because It saves time and thereby cost during construction,

power tools are often used to tighten the fasteners for

30 convenience, as they are faster and less fatiguing. Power tools



25 restrained joint between the pipe elenents. Wile it is

advant ageous to pre-assenbl e such couplings because it saves tine and
t hereby cost during construction, power tools are often used to
tighten the fasteners for 30 conveni ence, as-they are faster and | ess
fatiguing. Power tools are of limted value, however, where no
source of electrical power or conpressed air is available, even those
tools which are battery operated. Furthernore, power tools which
cause el ectrical sparking may not be used in environnments, such as

m nes, where expl osive conditions may exist. It would be advant ageous
to provide a pipe coupling which can be pre-assenbled (and thereby
secure the cost advantages and conveni ence of such couplings) while
bei ng easily manual ly tightened by workmen installing the couplings.
It is further 10 advantageous to decrease the stiffness of the joint
formed by the coupling for certain applications. This can be

acconpl i shed by enpl oxeng AR VaNSs nBReOSIWASrd Qo LIGcL Y 8RLL-Q0;
power or compressed air is available, even those tools which are
battery operated., Furthermore, power tools which cause
electrical 'sparking may not be used in environments, such as

5 mines, where explosive conditions may exist. It would be
advantageous to provide a pipe coupling which can be pre-
assembled (and thereby secure the cost advantages and
convenience of such couplings) while being easily manually
tightened by workmen installing the couplings. It is further
10 advantageous to decrease the stiffness of the joint formed by

the coupling for certain applications. This can be accomplished
by employing couplings according to the invention.

Summary of the Invention

15 The invention concerns a pipe coupling for securing end
portions of a-pair of pipe elements together end-to-end: In one
embodiment, the coupling comprises a plurality of segments
connectable end-to-end surrounding a central space for receiving
the pipe elements. Each segment has a pair of arcuate surfaces

20 positioned in spaced relation, the arcuate surfaces facing the
central space and being engagable with the pipe elements.
Connection members are positioned at opposite ends of ea;:h of
the segments for adjustably connecting the segments to one
another. The connection members are adjustably tightenable for

25 drawing the segments toward one another and into engagement
with the pipe elements. Respective reaction surfaces are
positioned on at least two of the connection members which face
one another. The reaction surfaces face the central space. At
least one gripping body is positioned between two of the



Summary of the Invention 15The invention concerns a pipe coupling
for securing end portions of a pair of pipe elenments together
end-to-end: I n one enbodi nent, the coupling conprises a plurality of
segnents connectabl e end-to-end surrounding a central space for
receiving the pipe elenents. Each segnent has a pair of arcuate
surfaces 20 positioned in spaced relation, the arcuate surfaces
facing the central space and being engagable with the pipe elenents..
Connection nmenbers are positioned at opposite ends of each of the
segnents for adjustably connecting the segnments to one anot her. The
connection nmenbers are adjustably tightenable for 25 drawi ng the
segnents toward one another and into engagenent with the pipe

el enents. Respective reaction surfaces are positioned on at |east two
of the connection nenbers which face one another. The reaction
surfaces face the central space. At |east one gripping body is

positioned between twy, c('ms‘ ertBe T eg;?ggﬁ?tb%d FQ? ra'irp&'d?’%gibn%? U(S%‘:esl'he
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gripping body in facing relation with the reaction

Adj ust abl e ti ght eni ngPBF of RO RG FHERESDS PREHPRESOR FtngrRMRS odipini ng
segnent s toget her.s Thraciagtaebn Sﬂﬂhfm@&@adtmh%hﬁﬁ&es\/\ﬂ Adjubiasid RAREAIRS

surfaces to nove the St hB%bH clglggymémnf)grst raws t ralatcro%Iphn gecgemt];notrs
together. The contact surfaces interact with the reaction
surfaces to move the gripping body into the central space for
engagement of the gripping surfaces with the pipe elements.
10
The reaction surfaces are angularly oriented with respect
to the projections. Orientation angles for the reaction surfaces
from about 30° to about 60° are feasible, with 45° being
preferred. The contact surfaces are also angularly oriented with
15 respect to the projections. Orientation angles for the contact
surfaces from about 30° to about 60° are feasible, with 45°

being preferred.

In one embodiment of the coupling, the contact surfaces
20  project radially outwardly away from the central space. In
another embodiment, the gripping bodies have a second pair of
contact surfaces. The first and second pairs of contact surfaces
are positioned on opposite sides of the gripping body.

25 In another embodiment, the coupling comprises a plurality
of segments connectable end-to-end surrounding a central space
for receiving the pipe elements. Each segment has a pair of
arcuate surfaces in spaced relation. The arcuate surfaces face
the central space and are engagable with the pipe elements.



engagenent of the gripping surfaces with the pipe elenents. 10

The reaction surfaces are angularly oriented with respect to the
projections. Orientation angles for the reaction surfaces from about
30 to about 60 are feasible, with 45 being preferred. The contact
surfaces are also angularly oriented with 15 respect to the
projections. Orientation angles for the contact surfaces from about

30 to about 60 are feasible, with 45 being preferred. In one

enbodi ment of the coupling, the contact surfaces 20 project radially
outwardly away fromthe central space. In another enbodi nent, the

gri ppi ng bodi es have a second pair of contact surfaces. The first and
second pairs of contact surfaces are positioned on opposite sides of
the gripping body. 251 n another enbodi nent, the coupling conprises a
plurality of segnents connectabl e end-to-end surrounding a central
space for receiving the pipe elenments. Each segment has a pair of

arcuate surfaces in spagad: |Er‘?+'r?etnlvwﬂ{}% H:go IOCH'é%taI gﬁgs%gecgédsfo Sk e

central space and are engagab
the segments for adjustably connectmg the segments to one

another. The connection members are adJustably tightenable for
drawing the coupling segments toward one another and into
‘ 5 engagement with the pipe elements. First and second reaction

surfaces are positioned at opposite ends of each coupling
segment in spaced relation. The reaction surfaces face the
central space. First and second gripping bodies are positioned
between the segments at opposite ends thereof. Each of the

1o gripping bodies has a pair of gripping surfaces positioned in
spaced relation to each other. The gripping surfaces face the
central space and are engagable with the pipe elements. Each of
the gripping bodies has a piurality of contact surfaces positioned
in spaced relation. Each of the contact surfaces is engaged with

15 one of the reaction surfaces of the segments. Each of the
gripping bodies has end faces positioned opposite to one
another, The segments have inwardly projecting shoulders
positioned adjacent to the reaction surfaces. The shoulders are
engagable with the end faces. Either the end faces or the

20 shoulders or both are angularly oriented so as to cause rotation
of the gripping bodies about an axis substantially perpendicular
to the pipe elements when the coupling segments are drawn
together. Adjustable tightening of the connection members
draws the coupling segments together. The contact surfaces

25 interact with the reaction surfaces to move the gripping bodies
radially inwardly for engagement of the gripping surfaces with
the pipe elements.



Connection nmenbers are positioned at opposite ends of each of the
segnents for adjustably connecting the segnents to one another. The
connection nenbers are adjustably tightenable for drawi ng the
coupking segnents toward one another and into s engagenent with the
pi pe elements. First and second reaction surfaces are positioned at
opposite ends of each coupling segnent in spaced relation. The
reaction surfaces face the central space. First and second gripping
bodi es are positioned between the segnments at opposite ends thereof.
Each of the 10 gripping bodies has a pair of gripping surfaces
positioned in spaced relation to each other. The gripping surfaces
face the central space and are engagable with the pipe el enents. Each
of the gripping bodies has a plurality of contact surfaces positioned
in spaced relation. Each of the contact surfaces is engaged with 15
one of the reaction surfaces of the segnents. Each of the gripping

bodi es has end faces posi e i Q.one _an segnents
have i nwardly project Png frJh(?rnel %grgé)@%()g&ﬁh%ﬁg%ﬁlgafg@%ms ?x(!ie'f‘fl
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an axis

s gripping surfaces so as to substantially align with the sealing
member upon rotation of the gripping bodies.

Another embodiment of the pipe coupling according to the
Invention comprises a pluraiity of segments connectable end-to-
10 end. The segments surround a central space. Fach segment has
first and second arcuate grooves in spaced relation facing the
central space. Connection members are positioned at opposite
ends of each of the segments for adjustably connecting the
segments fo one another. The connection members are
15 adjustably tightenable for drawing the segments toward one
another. First and second reaction surfaces are positioned at
opposite ends of each coupling segment in spaced relation to one
another. The reaction surfaces face the central space. First and
second gripping bodies are positioned between the segments at
20 opposite ends thereof. Each of the gripping bodies has first and
second arcuate grooves positioned in spaced relation, The
grooves face the central space. Each of the gripping bodies has
a plurality of contact surfaces positioned in facing relation with
the reaction surfaces. Each of the contact surfaces is engaged
25 with one of the reaction surfaces on each of the segments. First
and second retainers are received within the grooves of the
couplings. Each of the retainers comprises an annular band
having a piurality of teeth extending radially inwardly. Each
annular band is split so as to permit radial motion of the teeth



to the pipe elenents when the coupling segnents are drawn together.
Adj ustabl e tightening of the connection nmenbers draws the coupling
segnents together. The contact surfaces 25 interact with the reaction
surfaces to nove the gripping bodies radially inwardly for engagenent
of the gripping surfaces with the pipe el enments. In one

enbodi ment, the reaction surfaces extend in a tangential direction of
the segnents. In another enbodi nent, the gripping bodies conprise a
channel adapted to receive a sealing nmenber. The channel is skewed
relatively to the 5 gripping surfaces so as to substantially align
with the sealing nenber upon rotation of the gripping bodies.

Anot her enbodi nent of the pipe coupling according to the invention
conprises a plurality of segnents connectable end-to- ic end. The
segnents surround a central space. Each segnent has first and second
arcuate grooves in spaced relation facing the central space.
Connecti on nenbers ar 0 e 0, h,_of
segnents for adjustab yQ@g#n%]bé}{beg rS‘% Porﬁlg eﬁ?ecp'?f)h {1{5‘?5‘%6‘{'?. el The
connecti on nenbers ar@cgweédﬁlmmﬁtﬂf}rstg@hv@mﬁhe choplirdrsagimegts el

segnents toward one the gripping bodies and the second retainer is received within

the second grooves in the coupling segments and the gripping
5 bodies. The teeth of the first retainer are ang:ﬂiarly oriented
toward the teeth of the second retainer, and the teeth of the
second retainer are angularly oriented toward the teeth of the
first retainer. Adjustable tightening of the connection members
draws the coupling segments together. The contact surfaces
1o interact with the reaction surfaces to move the gripping bodies

radially inwardly for compressing the retainers into engagement
with the pipe elements. Preferably, the reaction surfaces extend
in a tangential direction of the segments,

15 Brief Description of the Drawings

Figure 1 is an exploded isometric view of an embodiment

of a coupling according to the invention;

Figures 2 and 3 are cross-sectional views of the coupling

20 shown in Figure 1;

Figure 4 is an Isometric view of the coupling shown in
Figure 1,

25 Figures 4A and 4B are isometric views of alternate
embodiments of a coupling according to the invention;

Figure 5 is an exploded isometric view of another
embodiment of a coupling according to the invention;



anot her. First and second reaction surfaces are positioned at
opposite ends of each coupling segnent in spaced relation to one
anot her. The reaction surfaces face the central space. First and
second gri ppi ng bodi es are positioned between the segnents at 20
opposite ends thereof. Each of the gripping bodies has first and
seécond arcuate grooves positioned in spaced relation. The grooves
face the central space. Each of the gripping bodies has a plurality
of contact surfaces positioned in facing relation with the reaction
surfaces. Each of the contact surfaces is engaged 25 with one of the
reaction surfaces on each of the segnents. First and second retainers
are received within the grooves of the couplings. Each of the
retainers conprises an annular band having a plurality of teeth
extending radially inwardly. Each annular band is split so as to
permt radial notion of the teeth when the band is radially
conpressed. The first retainer is received wwthin the first grooves
in the coupling segnents and the gripping bodies and the second
retainer is received withFigurtdsed ardt éride glevatiors! iiews o€ tioo aplpling
segnents and the gri ppLRY R bes. The teeth of the first retainer
are angularly oriented toward the teeth of the second retainer, and
the teeth of the second retainer are angularly oriented toward the
teeth of the firstsretai nEgure/8lisuiat RBetid @Bk RPN IhHSHERANECE i ON
menbers draws the coypling segnents together. The contact surfaces io
interact wwth the re 5?“8%’surfaces to nove the gripping bodies
radially inwardly for conpressing the retainers into engagenent with
t he pi pe elenents. Prefer : i O [ X din
tangential direction of t'ﬁ@&r)séegg%ehaﬁ} %Sﬁ%@cﬁ%pg c %geg‘?iag?iogﬁe'b‘fmﬁpﬁ@g
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enbodi ment of a cgupling according to the invention

Figure 10 is a front view of a component of the coupling
shown in Figure 9;

Figure 11 is an isometric view of the coupling shown in
15 Figure 9;

Figure 12 is a sectional view taken at line 12-12 of Figure
11, '

20 Figures 13 and 14 are sectional views of the coupling
shown in Figure 9;

Figure 15 is an exploded view of another embodiment of
the coupling according to the invention;
25
Figure 16 is an exploded view of another embodiment of
the coupling according to the invention; and



Figures 2 and 3 are cross-sectional views of the coupling 20 shown in

Figure 1, Figure 4 is an isonetric view of the coupling shown
in Figure 1; 25Figures 4A and 4B are isonetric views of alternate
enbodi ments of a coupling according to the invention; Figure 5
is an exploded isonetric view of another enmbodi ment of a coupling
according to the invention; Figures 6 and 7 are el evationa
views of the coupling shown in Figure 5; SFigure 8 is an isonetric
vi ew of the coupling shown in Figure 5; Figure 9 is an

i sometric exploded view of another coupling enbodi ment according to
t he invention;

Figure 17 is a sectional view of a portion of the coupling

shown in Figure 16.

Detailed Description of the Embodiments

5 Figure 1 shows an exploded isometric view of a coupling
embodiment 10 according to the invention. Coupling 10
comprises a plurality of segments 12 and 14. Segments 12 and
14 are connectable end-to-end to surround a central space 16.
Connection of the segments is effected by connection members

10 18 positioned at opposite ends of each of the segments 12 and
14. In this embodiment, the connection members comprise
projections 20 which extend outwardly from the ends of the
segments. Projections 20 have apertures 22 adapting them to
receive fasteners, such as bolts 24 and nuts 26. The fasteners

15 are adjustably tightenable and cooperate with the projections 20
for drawing the segments 12 and 14 toward the central space 16
upon tightening.

Each segment has a pair of arcuate surfaces 28. Surfaces
20 28 are positioned in spaced relation to one another and face the
central space 16. The arcuate surfaces engage and retain pipe
elements 30 (see Figure 4) when the fasteners connecting
projections 20 are tightened to draw the segments toward each
other. The arcuate surfaces may engage circumferential grooves
25 In the pipe elements, plain ended pipe elements, flared end pipe
elements or pipe ends having a shoulder.

Each segment also has at least one, but preferably a
plurality of, reaction surfaces 32 positioned on the connection



10 Figure 10 is a front view of a conponent of the coupling
shown in Figure 9; Figure 11 is an isonetric view of the
coupling shown in 15 Figure 9; Figure 12 is a sectional view taken at
line-12-12 of Figure ' 11; 20Figures 13 and 14 are sectional views of
the coupling shown in Figure 9; Figure 15 is an expl oded view
of another enbodi ment of the coupling according to the invention; 25
Figure 16 is an expl oded vi ew of anot her enbodi nent of the coupling

according to the invention; and

members 18. In the embodiment shown in Figure 1, two
reaction surfaces 32 are positioned on each projection 20. The
reaction surfaces are angularly oriented with respect to the
projections, and may have an orientation angle 34 from about

5 30° to about 60° and are inclined so as to face the central spacle
16. Orientation angles of about 45° are preferred as explained

below.

Coupling 10 also comprises one or mare gripping bodies.,

10 In the example embodiment, two gripping bodies 36 and 38 are
positioned between the segments 12 and 14 opposite to one
another. Each gripping body has a pair of gripping surfaces 40,
Similar to the arcuate surfaces 28, the gripping surfaces are
positioned in spaced apart relation and face the central space 16.

15 Each gripping body has a pair of contact surfaces 42 positioned
in facing relation with the reaction surfaces 32 on the projections
20 of the segments 12 and 14. The contact surfaces are also
angularly oriented with respect to the projections, and may have
an orientation angle 44 from about 30° to about 60°,

20 Orientation angles of about 45° are preferred as explained
below. Preferably, the orientation angles 34 and 44 are
complementary to one another, meaning that they have
approximately the same angular orientation.

25 Upon assembly of the coupling 10, a seal 46 is captured
within the central space 16 by the segments 12 and 14 and the
gripping bodies 36. Seal 46 ensures that the coupling 10
provides a fluld-tight joint between pipe ends. The seal 46 is
sized so that, in an undeformed state, its outer circumference 48



Figure 17 is a sectional view of a portion of the coupling shown in
Figure 16. Detail ed Description of the Enbodi nents 5Figure 1 shows an
expl oded isonetric view of a coupling enbodi nent 10 according to the
i nvention. Coupling 10 conprises a plurality of segnents 12 and 14.
Segnents 12 and 14 are connectable end-to-end to surround a central
space 16. Connection of the segnments is effected by connection
menbers 10 18 positioned at opposite ends of each of the segnents 12
and 14. In this enbodi ment, the connection nenbers conprise

proj ections 20 which extend outwardly fromthe ends of the segnents.
Projections 20 have apertures 22 adapting themto receive fasteners,
such as bolts 24 and nuts 26. The fasteners 15 are adjustably

ti ght enabl e and cooperate with the projections 20 for draw ng the
segnents 12 and 14 toward the central space 16 upon tightening. Each

segnent has a pair of arcuate surfaces 28 Surfaces 20 28 are
face the central
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surfaces may engage circunf pipe
pl ai n ended pi pe el ef8HPIEG-f | ar ed end pi pe el enments or pipe ends

havi ng a shoul der .5
Operation of the coupling is described with reference to
Figures 2 and 3. Figure 2 shows the coupling 10 as received
from the factory in the pre-assembled state, instaliation ready.
In this configuration, the fasteners are not yet tightened,

10 thereby allowing the segments 12 and 14 and the gripping
bodies 36 and 38 to be positioned radially outwardly away from
the central space 16 to allow pipe elements (not shown for
clarity)} to be inserted into the central space. As noted above,
the seal 46 is sized to hold the segments and gripping bodies

15 radially outwardly to facilitate pipe insertion. Upon insertion, the
pipe elements engage the seal 46 which provides fluid tightness
to the joint. Next, the bolts 24 and nuts 26 are tightened,
drawing the segments 12 and 14 toward one another and the
central space 16, As the segments move, the arcuate surfaces

20 28 are brought into engagement with the outer surface of the
pipe elements to retain them in the coupling. As shown in Figure
3, motion of the segments 12 and 14 toward one ancther causes
the gripping bodies 36 and 38 to move inwardly toward the
central space 16, in a direction substantially perpendicular to the

25 motion of the segments. This permits the gripping surfaces 40
on the gripping bodies 36 and 38 to also engage the outer
surface of the pipe elements. Motion of the gripping bodies
toward the central space 16 Is effected by the interaction of the
contact surfaces 42 on the gripping bodies with the reaction

10



Each segnment al so has at |east one, but preferably a plurality of,
reaction surfaces 32 positioned on the connection menbers 18. In

t he enbodi nent shown in Figure 1, two reaction surfaces 32 are
posi ti oned on each projection 20. The reaction surfaces are angularly
oriented with respect to the projections, and may have an orientation
ahgle 34 from about 30 to about 60 and are inclined so as to face the
central space 16. Orientation angles of about 45 are preferred as
expl ai ned bel ow. Coupling 10 al so conprises one or nore gripping
bodies. 3.0 In the exanpl e enbodi nent, two gripping bodies 36 and 38
are positioned between the segnents 12 and 14 opposite to one

anot her. Each gripping body has a pair of gripping surfaces 40.
Simlar to the arcuate surfaces 28, the gripping surfaces are
positioned in spaced apart relation and face the central space 16. 15
Each gripping body has a pair of contact surfaces 42 positioned in

facing relation with tr;% re$gt i C{E surfaces gz on t he projections 20
of the segments 12 ant!"E4"S ThE Bt HOIEEAPS ated"aARIYRE BricHgHPRATy
oriented with respectartd34 hether et isorfscesaind thayedtiva saffagdd ent ati on
angie 44 from about 384QRBRULIGE: tRGoldel BAlNAFhES Qlplbout 45

are preferred as expl al )
resolved into a component directed toward the central space.

F 5 This force, applied at the contact surfaces, causes the motion of
the gripping bodies toward the central space. .As noted above,
orientation angles of about 45° are preferred for both the
reaction surfaces and the contact surfaces. The 45° angles
ensure that, during the motion of the segments 12 and 14 and

10 the gripping bodies 36 and 38 toward the central space 16, the
arcuate surfaces 28 and the gripping surfaces 40 are at all times
equidistant from the pipe elements 30 and contact the pipe

" elements substantially simultaneously.

15 As shown in Figure 2, there are multiple gaps 17 between
the end faces 19 of the gripping bodies 36, 38, and shoulders 21
on segments 12 and 14, The gaps 17 allow for the relative
motion between the gripping bodes and the segments. The gaps
are about one half the size of gaps between segments in prior

20  art couplings and consequently the gripping bodies and
segments have less tendency to pinch the seal 46 as the gaps 17
close to virtually line on line contact as shown in Figure 3. This
results in more uniform compression of seal 46 and the
elimination of extrusion paths for the seal when under pressure.

25

It is advantageous to position the reaction surfaces 32 on
the projections 20 and have the contact surfaces 42 project
substantially radiaily outwardly away from the central space 16
so that the interface between the contact surfaces and the

11



bel ow. Preferably, the orientation angles 34 and 44 are conpl enentary
to one another, neaning that they have approxi mately the same angul ar
orientation. 25Upon assenbly of the coupling 10, a seal 46 is
captured wWithin the central space 16 by the segnents 12 and 14 and
the gripping bodies 36. Seal 46 ensures that the coupling 10 provides
a fluid-tight joint between pipe ends. The seal 46 is sized so that,

I n an undefornmed state, its outer circunference 48 supports the

segnents 12 and 14 and the gripping bodies 36 and 38 in spaced apart
relation sufficient for pipe elenments to be inserted into the central

space 16 wi t hout disassenbling the coupling. 5

reaction surfaces is near the fastener (bolt 24, nut 26) which
joins the connections members 18 (in this example projections
20) to one another. Internal pressure within the coupling 10,
acting on the seal 46, will force the segments 12 and 14 and the
5 gripping bodies 36 and 38 away from the central space. Farce
applied to the gripping bodies within the coupling is transmitted
to the segments at the interface between the contact surfaces 42
and the reaction surfaces 32. Due to their angular orientation,
the contact surfaces will tend to act iike a wedge and force the
10 projections 20 apart. By piacing the interface close to the
fastener joining the projections, the separation of the projections
will be less than if the interface were farther from the fastener.
The advantageous positioning of the contact surface-reaction
surface interface minimizes the separation of the segments and
15 allows the coupling to withstand higher pressures without
leaking. Furthermore, by placing the reaction forces between
the segments and the gripping bodies near the fasteners the
distortion of the segments by the gripping bodies is lessened and
the coupling better maintains its round shape.
20
Figure 4A illustrates another embodiment 11 of a coupling
according to the invention. In this embodiment, the contact
surfaces 42 on the gripping bodies 36 and 38 have a convex
shape. This perrnits them to engage the reaction surfaces 32
25 tangentially when the segments 12 and 14 are drawn toward one
another, resulting in reaction forces which cause motion of the
gripping bodies toward the central space. The reaction surfaces
32 are angularly oriented. Figure 4B shows another embodiment
13 wherein the reaction surfaces 32 have a convex shape and

i2



Qperation of the coupling is described with reference to Figures 2
and 3. Figure 2 shows the coupling 10 as received fromthe factory in
the pre-assenbled state, installation ready. In this configuration,
the fasteners are not yet tightened, in thereby allow ng the segnents
12 and 14 and the gripping bodies 36 and 38 to be positioned radially
outwardly away fromthe central space 16 to allow pipe el enents (not
shown for clarity) to be inserted into the central space. As noted
above, the seal 46 is sized to hold the segnents and gri ppi ng bodi es
15radially outwardly to facilitate pipe insertion. Upon insertion,

t he pi pe el enents engage the seal 46 which provides fluid tightness
to the joint. Next, the bolts 24 and nuts 26 are tightened, draw ng
the segnments 12 and 14 toward one another and the central space 16.
As the segnments nove, the arcuate surfaces 20 28 are brought into
engagenent with the outer surface of the pipe elenments to retain them
in the coupling. As shown in Figure 3, notion of the segnents 12 and
14 toward one anot herthg£08Wst $HEACES 13 5ra dnaienl e sriggedn dhissasn aHens
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contact surfaces 42 on the grippl e reaction
surfaces 32 on the projections 20. The angul ar orientation 44 and 34

of the contact surfaces aglirkResHoRAHN 96 edBRYed view of anather

czoupling embodiment 50 according to the invention. Coupling 50
has gripping bodies 36 and 38 with contact surfaces 52

10 positioned on opposite sides of the gripping bodies. Again, the
contact surfaces are angularly oriented with respect ta the
connection members 18 and interface with reaction surfaces 54.
positioned on the connection members 18. Orientation angles
56 for the contact surfaces from about 30° to about 60° are

15 advantageous for this coupling design. It is preferred that the
orientation angie of the reaction surfaces 54 be approximately
the same as the contact surfaces as shown in Figure 8.

Operation of coupling 50 is similar to that of coupling 10

20 described above. As shown in Figure 6, before tightening of
fasteners 58 the segments 12 and 14 and the gripping bodies 36
and 38 are spaced outwardly away from the central space 16 so
as to allow a pipe element to be inserted into the central space,
Tightening of the fasteners as shown in Figure 7 draws the

25 segments 12 and 14 toward one another and the central space,
allowing the arcuate surfaces 28 to engage the pipe elements’
outer surface. Interaction between the contact surfaces 52 on
the gripping bodies 36 and 38 and the reaction surfaces 54 on
the segments 12 and 14 forces the gripping bodies to move
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respectively, allows the forces between the surfaces to be resol ved
into a conponent directed toward the central space. 5 This force,
applied at the contact surfaces, causes the notion of the gripping
bodi es toward the central space. As noted above, orientation angles
of about 45 are preferred for both the reaction surfaces and the
contact surfaces. The 45 angles ensure that, during the notion of the
segnents 12 and 14 and 3.0 the gripping bodies 36 and 38 toward the
central space 16, the arcuate surfaces 28 and the gripping surfaces
40 are at all times equidistant fromthe pipe elenments 30 and cont act
the pipe elenments substantially sinultaneously. 15As shown in Figure
2, there are nultiple gaps 17 between the end faces 19 of the

gri ppi ng bodi es 36, 38, and shoul ders 21 on segnents 12 and 14. The
gaps 17 allow for the relative notion between the gripping bodes and
t he segnents. The gaps are about one half the size of gaps between

segnents in prior 20 art coupli and consequently the gripping
bodi es and segments h'HVE"ﬁ‘ég@W?rgﬁggﬁE?/tr?'ogpﬁF‘?}E‘hB’ten%és?élﬁfs 2595 the
gaps 17 close to virttigtiteyed.i Tiee orwdrd neotioardfake gASpind Ovbick AllGWY s 3.

&l mination of extr ot ‘%@h’ﬁé’%ﬁ“%ﬁﬁé&gsﬁ ke Seaivs pd3s shavn 1
igure 8.

i

Figure 9 shows an exploded view of another coupling
embodiment 60 according to the invention. Coupling 60
comprises coupling segments 12 and 14. The segments are
arran‘ged in facing relation and are joined end-to-end by

10 connection members 18 positioned at opposite ends of each
segment. In this embodiment, as with those previously
described, the connection members comprise outwardly
extending projections 20 which receive fasteners 58 that are
adjustably tightenable. Tightening of the fasteners draws the

15 coupling segments 12 and 14 toward one another and the

central space 16.

Each segment has inwardly facing arcuate surfaces 28
positioned in spaced relation to one another. The arcuate
20 surfaces occupy positions between the ends of each segment.
Reaction surfaces 32 are positioned in spaced relation at
opposite ends of each coupling segment 12 and 14. The reaction
surfaces face inwardly toward the central space 16 and extend in
a tangential direction around the segments. The reaction

25 surfaces are angularly oriented as described below,
Gripping bodies 36 and 38 are positioned between the

segments 12 and 14 at opposite ends of the coupling 60. Each
gripping body has inwardly facing gripping surfaces 40 arranged

14



It is advantageous to position the reaction surfaces 32 on the

proj ections 20 and have the contact surfaces 42 project substantially
radially outwardly away fromthe central space 16 so that the
interface between the contact surfaces and the reaction surfaces is
near the fastener (bolt 24, nut 26) which joins the connections
menbers 18 (in this exanple projections 20) to one another. Internal
pressure within the coupling 10, acting on the seal 46, will force
the segnents 12 and 14 and the 5 gripping bodies 36 and 38 away from
the central space. Force applied to the gripping bodies within the
coupling is transmtted to the segnents at the interface between the
contact surfaces 42 and the reaction surfaces 32. Due to their
angul ar orientation, the contact surfaces will tend to act like a
wedge and force the ic projections 20 apart. By placing the interface
close to the fastener joining the projections, the separation of the

projections wll be l;gspatdaRidtiont rﬁefe’?é!ﬁ%ftﬂ@%rl\ﬁﬁfnﬁ SL%E&%O Lign the

fastener. The advantageous positioning
surface-reaction surfvﬁgérﬁsﬁﬁétf%@’é“?ﬁerﬁuﬁﬁaﬁ%zq WBG%E'}%F%{PI“BQ inf the

segments and 15 al | ova&sérhsieacasmdsaghﬁm W mb@teamd Witﬁh@treré}{c%sa'i:}éfrﬁﬁ)
w t hout | eaki ng. Furt r é B aci na li-n é:': f],rn fories bet\éveen
the segnents and the &H g% F5-TbSHPRIET pery Pﬁé‘”f A SYRIaFes ¢ in space
di stortion of the segrietibs. IGpntdee sgriaqesi4ifabediearily dwaySesraghand t he
coupling better mainta,ng ddge QUM S{12BE redpctive reaction surfaces 32 on

the segments 12 and 14. The contact surfaces on the gripping

bodies cooperate with the reaction surfaces on the segments

such that, when the segments are drawn tovJard one another, for

10 example, by the tightening of fasteners 58, the gripping bodies
are urged radially inwardly as explained further below.

A seal 46 is positioned between the coupling segments 12

and 14 and the gripping bodies 36 and 38. Both the segments

15 and gripping bodies have resbective channels 62 and 64
positioned between the arcuate surfaces 28 and the gripping
surfaces 40 which receive the seal. The inner circumference 66
of the seal 46 has inwardly facing sealing surfaces 68 and 70
which engage pipe elements joined by the coupling to form a

20 fluid-tight seal. The seal 46 is sized so that, in an undeformed
state, its outer circumferences 72 supports the segmeﬁts 12 and
14 and the gripping bodies 36 and 38 in spaced apart relation
sufficient for pipe elements to be inserted into the central space
16 without disassembling the coupling. Preferably, the sealing

25 member is a ring formed of an elastic, resilient material such as
EPDM elastomer which deforms when the coupling segments are
drawn toward one another by adjustably tightening the

connection members 18.

15



Figure 4A illustrates another enbodinment 11 of a coupling according
to the invention. In this enbodi nent, the contact surfaces 42 on the
gri ppi ng bodies 36 and 38 have a convex shape. This permts themto
engage the reaction surfaces 32 25 tangentially when the segnents 12
and 14 are drawn toward one another, resulting in reaction forces
whi ch cause notion of the gripping bodles toward the central space.
The reaction surfaces 32 are angularly oriented. Figure 43 shows

anot her enbodi ment 13 wherein the reaction surfaces 32 have a convex
shape and the contact surfaces 42 are angularly oriented. This again
allows for tangential engagenent between the reaction surfaces and
the contact surfaces, resulting in reaction forces which cause notion
of the gripping bodies toward the central space as the 5 segnents 12
and 14 are drawn toward each other. Figure 5 shows an isonetric
expl oded vi ew of another coupling enbodinent 50 according to the

invention. Coupling 50 h I 0 i
surfaces 52 io0 positi oneaﬁ%'g're H %)Hshlgw'fsgt%gl Pﬁﬁlﬂsé% %I ngg%gﬁﬁéd
Again, the contact s@t?tédéédhfoé Lﬁﬁngaerfﬁeyt@)ﬂIJléniﬂgétﬁNwt mﬂr@sb@@plmﬁo

the connection Nenberderd8nta il ehiteidhaGeiabi JThipeaehicpts §MEF@G@§¢§A‘

positioned on the con on_nmenbers 18, O'jentation angles 56
the contact surfaces' ‘ir’lﬁpghfaé;ﬁﬁ’tﬁg BEMbsT 46 Fashewn i Boyes \F&ﬁf‘é@ﬁ&us

for this coupling desegmentststraid fakegreed ptoht@dnstdieh@blpérﬁl@hb@ﬂa amgl e
of the reaction surf %ﬁoeeseléx%egé Eﬂeqlrlé)exrée EJ yex&en% Eva e %Sgrgc?veescfwllna(:t

surfaces as shown in
the outer surfaces of the pipe elements align with the arcuate

surfaces of the segments (not shown) and the gripping surfaces
40 of the gripping bodies 36 and 38. Insertion of‘the pipe

10 elements to the proper depth may be facilitated by a pipe stop
76 positioned on the sealing member between the sealing
surfaces 68 and 70. The pipe stop projects inwardly to engage
the ends of the pipe elements and limit the insertion depth as
desired.

15

Figure 13 shows a cross-sectional view of the coupling 60

with pipe element 30 inserted. Attention is drawn to the reaction
surfaces 32 on segments 12 and 14 engaging the contact
surfaces 42 on gripping bodies 36 and 38. The reaction surfaces

20 are angularly oriented so that when the fasteners 58 are
tightened, drawing the segments 12 and 14 toward one another
as shown in Figure 14, the gripping bodies 36 and 38 are moved
radially inwardly so that the gripping surfaces on the gripping
bodies engage and grip the grooves 74 of the pipe elements 30

25 shown in Figure 12. The motion of the segments 12 and 14
toward one another also causes the arcuate surfaces 28 (not
shown) on each segment to engage and grip the grooves as well.
The pipe elements are, thus, secured in end-to-end relation. The
sealing member is deformed radially inwardly to force the sealing

is



Qperation of coupling 50 is simlar to that of coupling 10 20

descri bed above. As shown in Figure 6, before tightening of fasteners
58 the segnents 12 and 14 and the gripping bodies 36 and 38 are
spaced outwardly away fromthe central space 16 so as to allow a pipe
el ement to be inserted into the central space. Tightening of the
fasteners as shown in Figure 7 draws the 25 segnments 12 and 14 toward
one anot her and the central space, allow ng the arcuate surfaces 28
to engage the pipe elenments' outer surface. Interaction between the
contact surfaces 52 on the gripping bodies 36 and 38 and the reaction
surfaces 54 on the segnents 12 and 14 forces the gripping bodies to
nove inwardly toward the central space as the fasteners 58 are

ti ghtened. The inward notion of the gripping bodies allows their
gripping surfaces 40 to engage the pipe elenents 30 as shown in
Figure 8. S Figure 9.shows an expl oded vi ew of another coupling

embodi ment 60 accor difgs QSBE%HH%GHH %he%”&%&%n@gﬁﬁ g

coupl i ng segnents 12 an e 'segments are- arrange
rel ation and are joi nitifasagot Bregripe Bgﬁm%lt%oﬁlm@@@nféﬂvrwguaﬁ a

posi tioned at opposi trel2REf ﬁgrdﬁkﬂﬁéﬂ m%rerﬁex.bléhom'c%n%i{@%'t%% as
with those previously descri b t he connecti on nenbers COF@I’I se

outwardly extending F8Y98Y i"FAE MHARRTIHE BEUSES BUfases émlispded 8o thakt
are adj ustably ti ght'ehapke.noTieghdgnamiclofptthe fibasériRergrosled i tHE

end, the travel of the gripping bodies is limited by the extent or
length of the reaction surfaces and the contact surfaces.
Limitation of motion of the arcuate surfaces on the segments
toward the central space is preferably controlled by Iir;liting the

10 motion of the segments through contact of the connection
members 18,

As noted, the coupling embodiment 60 provides a

substantially rigid joint for the pipe elements, I.e., the joint has

15  significant stiffness about all three axes (bending, axial extension
and torsion) to prevent significant angular deflection as weil as
axial movement (compression and extension) of the pipe
elements relatively to one another. Torsional deflections are also
inhibited. The rigidity of the joint is effected by the angularly

20  oriented surfaces 78 and 80 positioned on each segment 12 and
14 adjacent to the connection members 18 as best shown in
Figure 9. The surfaces 78 and 80 on each segment have
opposite slopes and are in facing relation with the angularly
oriented surfaces on the adjoining segment. When the segments

25 12 and 14 are drawn toward one another by tightening of
fasteners 58, the angularly oriented surfaces on each segrﬁent
engage one another and force the segments to rotate in opposite
directions about an axis 82, perpendicular to the pipe elements
joined by the coupling. The rotation of the segments causes the
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15 coupling segnents 12 and 14 toward one another and the central
space 16. Each segnment has inwardly facing arcuate surfaces 28
positioned in spaced relation to one another. The arcuate 20 surfaces
occupy positions between the ends of each segnent. Reaction surfaces
32 are positioned in spaced relation at opposite ends of each
coupling segment 12 and 14. The reaction surfaces face inwardly
toward the central space 16 and extend in a tangential direction
around the segnents. The reaction 25 surfaces are angularly oriented
as descri bed bel ow. Gi ppi ng bodies 36 and 38 are positioned
bet ween the segnents 12 and 14 at opposite ends of the coupling 60.
Each gripping body has inwardly facing gripping surfaces 40 arranged
in spaced relation. Preferably, the gripping surfaces 40 align with
respective arcuate surfaces 28 when the coupling is assenbled as best
shown in Figure 11. Wth reference agaln to -Figure 9, each gripping

body has contact surfag e%%rﬁﬁ&ssﬁa Irébl?) @édf%gng’)g@ urfaces

42 face outwardly away fromthe cen
respective reaction <iPPwRsds thepipe Q'me@é@néﬁtlﬂferlﬂ“lemmtlas dﬂ'$DEIbed

contact surfaces on tihe, grm@hmaomdsﬁswmp@jgabﬁn Whi B ﬁﬁﬁgdﬁﬁ&%b?”

surfaces on the segments such that, whén thé segnents are’'dra
toward one another, PP PYASLNHILCrAEEt he tightening of fasteners
58, the gripping bodi es are urged radially inwardly as expl ai ned
further bel ow. To further enhance the rigidity of the joint between pipe
elements formed by coupling 60, the gripping bodies 36 and 38
may be designed as shown in Figure 9 such that their end faces
84 and 86 are angularly oriented relative to the gripping SL!ll‘faCES
10 40. The angular orientation is best shown in Figure 10 for
gripping body 36 which takes on a rhomboidal profile as a result.
The end faces 84 and 86 engage inwardly projecting shoulders
88 on each segment 12 and 14 as the segments are drawn
toward one another when forming a joint. The angular
15 orientation of.the end faces causes the gripping bodies 36 and
38 to rotate in opposite directions about an axis 90 as they are
brought into contact with the shoulders 88. Axis 90 is
substantially perpendicular to the pipe elements being joined by
the coupling segments 12 and 14, The rotation of the gripping
20 bodies causes the gripping surfaces 40 thereon to rotate and
forcibly engage the sidewalls of the grooves in the pipe elements
similar to the arcuate surfaces on the segments, To avoid
rotationally deforming the seal 46, the channels 64 in each
gripping body are skewed in the opposite direction of rotation so
25 that, when the gripping elements rotate about axis 90, the
channels 64 will align with the sealing members so that
essentially only radial compression results, i.e., there is no
significant twisting of the sealing member about axis 90.
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A seal 46 is positioned between the coupling segnents 12 and 14 and
the gripping bodies 36 and 38. Both the segnents 15 and gri ppi ng
bodi es have respective channels 62 and 64 positioned between the
arcuate surfaces 28 and the gripping surfaces 40 which receive the
seal . The inner circunference 66 of the seal 46 has inwardly facing
sealing surfaces 68 and 70 whi ch engage pi pe el enents joined by the
coupling to forma 20 fluid-tight seal. The seal 46 is sized so that,
in an undeformed state, its outer circunferences 72 supports the
segnents 12 and 14 and the gripping bodies 36 and 38 in spaced apart
relation sufficient for pipe elenents to be inserted into the central
space 16 wi thout disassenbling the coupling. Preferably, the sealing
25 nmenber is aring fornmed of an elastic, resilient material such as
EPDM el ast oner whi ch deforns when the coupling segnents are drawn
toward one anot her by adjustably tightening the connection nenbers

18. © Figure 11 showg ¢ hﬁtr@rmﬁsme@kmqhégngﬁle» bSeRsSafsegmar! ed

- state ready for use. To effect a fluid connecting plpe
el ements in end-t o- erflid@res $HAnd ﬁﬁﬁéuﬁse’ﬁ’éﬁﬁpﬁ of theysegmenis A2 @adi it o

the sealing nenber 4Gbast skiewn, tmarEmgwneeﬁng trﬁ@sséﬁe@smﬁeeém%aa‘%@ts
straddl e facing end portions pe el enents

are inserted to an ext” 'ﬁf‘alsaatﬁu??‘ﬂftog‘?r@'ﬁ’\?é%%ffqtﬂ'oﬂfg tBEF%ﬁng'ﬂﬁsf'%ces

of the pipe el enerdt s rekcegparywi th the arcuate surfaces of the segnents
(not shown) and the gripping surfaces 40 of the gripping bodies 36
and 38. Insertion of the pipe io elenents to the proper depth may be
facilitated by a pipe st o“g’twfb@%ﬁhﬁ%méd’gdwdﬂwﬁsm 8% gbowtndxiy 90

between the sealing spgf @lﬁ@%e @8:1:@0@!1 EPanJ hsrerH@ntﬁg%eF?ﬁ@bw S

inwardly to engage the ends B | ements and Iimt the .
i nsertion depth as BERIpEHP shoulders 8 as shown in Figure 15, the orientation

10 ang_le 92 of the shoulder forcing rotation of the gripping bodies
as the segments 12 and 14 are drawn together, forcing
engagement between the shoulders 88 and the end faces 84 and
86 of the gripping bodies. It is also possible to combine the
features of Figures 9 and 15 and have both the end faces 84 and

15 86 angularly oriented as well as the shoulders 88,

It is also feasible to provide angularly oriented surfaces on
each segment which have opposite slopes. Such couplings will
also provide a rigid joint, but the interaction of the surfaces

20  causes the couplings to slide in opposite directions and thereby
engage the sidewalls of the grooves. If it is desired to allow
some degree of bending flexibility to the joint, the surfaces
adjacent to the connection members are made with no slope,
i.e., substantially flat.

25

Figure 16 shows an exploded view of another coupling
embodiment 94 according to the invention. Coupling 94 is used
to couple plain end pipe elements together, i.e., pipes having no
grooves, beads, enlargements or other features near the ends to
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15 Figure 13 shows a cross-sectional view of the coupling 60
with pipe element 30 inserted. Attention is drawn to the reaction
surfaces 32 on segnents 12 and 14 engagi ng the contact surfaces 42 on
gri pping bodies 36 and 38. The reaction surfaces 20 are angularly
oriented so that when the fasteners 58 are tightened, draw ng the
segnents 12 and 14 toward one another as shown in Figure 14, the

gri pping bodies 36 and 38 are noved radially inwardly so that the
gri pping surfaces on the gripping bodies engage and grip the grooves
74 of the pipe elenents 30 25 shown in Figure 12. The notion of the
segnents 12 and 14 toward one another al so causes the arcuate
surfaces 28 (not shown) on each segnent to engage and grip the
grooves as well. The pipe elenents are, thus, secured in end-to-end
relation. The sealing nmenber is deformed radially inwardly to force
the sealing surfaces 68 and 70 into further engagenment with the

outer surfaces of thezgjifee g},&gg;e e?ltﬁTﬁHitﬁe;EQ{PﬁlL Erﬁﬂyo&t%oduces a

relatively rigid joint. Anore tlexible join ] ernately be
provided if the noti GATHONERE Aditbisambodimenicss similaritaicperlingdt ¢nt 5 |

they do not engage amdl @babp deb@ibelRte@fi. tNtRe GlsBANS: thEGehftiss €nd,

the travel of the grippi dies is_|limted by the extent or length
of the reaction surfé'g%@g%n BRRVR BEIWe Ligrrehshewn (0 Rigpea 6 &y of

notion of the arcuat elasityfattesgbthé bames eganhsart @aiig nidhtbet enilEal
space is preferably Q@g%gﬁ%ﬂgﬂgﬁy ghniting the io notion of the
i .

segnents through contac connecti on nenbers 18.

To enable the coupling 94 to grip plain end pipe elements,
two retainers 96 and 98 are used. Each retainer comprises an
10 annular band 100 which has a plurality of flexible, resilient teeth
102. The teeth project radially inwardly for engagement with
the pipe elements as described below. The teeth are also
angularly oriented out of the plane of the band 100, with the
teeth on retainer 96 being angled toward the teeth on retainer
15 98 and vice versa. The angular orientation of the teeth allows
the pipe elements to be inserted into the coupling, but prevents
the pipe elements from being withdrawn when the teeth forcibly
engage the pipe elements as described below. Band 100 is split,
as evidenced by the gap 104. This gap permits the band to be
20 compressed radially to allow the teeth to engage the pipe

elements.

The retainers are received within grooves 106 and 108 in
segments 12 and 14 and grooves 110 and 112 in the gripping
25 bodies 36 and 38. Preferably, when assembled, the grooves in
the segments align with the grooves in the gripping bodies. As
shown with reference to Figures 16 and 17, when the pipe
elements 30 are inserted into the coupling 94 and the fasteners
58 are tightened, the segments 12 and 14 are drawn together
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As noted, the coupling enbodi nent 60 provides a substantially rigid
joint for the pipe elenents, i.e., the joint has 15 significant
stiffness about all three axes (bending, axial extension and torsion)
to prevent significant angul ar deflection as well as axial novenent
(conpression and extension) of the pipe elenents relatively to one
anot her. Torsional deflections are also inhibited. The rigidity of
the joint is effected by the angularly 20 oriented surfaces 78 and 80
positioned on each segnent 12 and 14 adjacent to the connection
menbers 18 as best shown in Figure 9. The surfaces 78 and 80 on each
segnent have opposite slopes and are in facing relation with the
angul arly oriented surfaces on the adjoining segnent. Wen the
segnents 25 12 and 14 are drawn toward one another by tightening of
fasteners 58, the angularly oriented surfaces on each segnent engage
one another and force the segnents to rotate in opposite directions

about an axis 82, permmhbacgﬁp@rngtsbdﬁé}eaeoarnﬁaghﬁ%ﬁﬁﬁaddﬂ) meffésébﬁsw@

coupling. The rotat|0ﬂ t'h ?nen S causes the arcuate surfaces
28 to forcibly engagd EH eE“I°H8WQ e rclidsyfasss 82 Wi theesoptase
el enents and stiffen subfacgnént Thamvdﬁ'a@ﬂidttmdaﬂtne yr@veE’anemos\lqao

4,611, 839, 4,639, 020 %radlﬁ%%prg SQﬁre%lfJ qsn{}ﬁ]ggfo\ﬁéa%éarg J%y 'He% rence.

To further enhance tHKe ri gl nts
for'med by coupling 66nwardéy mt@piwhmalwga%twr@em&prbe etbesergsed

as shown in Figure 9 sguchedihat tﬁeﬁ%bfh %qm ?e‘&%e‘%e%t‘i‘ iffardfFand

angularly oriented relative to the gr sur
permit the pipe elements to be mserted into the coupling. But

when force is applied which tends to remove the pipe elements
from the coupling, the teeth prevent this motion due to the self-
10 jamming characteristics of the angled teeth.

Retainers 96 and 98 preferably have a plurality of tabs 114
which project outwardly from the band 100. As shown in Figure
16, the tabs engage the grooves 106 and 108 of the segments
15 as well as grooves 110 and 112 of the gripping bodies and
provide a degree of radial flexibility to the retainer. This added
flexibility permits the segments to be joined in what is known as
“pad-to-pad" relation wherein the connection members 18 on the
segments abut one another when the fasteners 58 are tightened
20 in spite of dimensional variations in the segments and pipes. It
is advantageous that the segments join pad-to-pad as it provides
a readily identifiable visual indication that the fasteners are fully
tightened and thereby avoids the need for torquing the fasteners
to a particular value as proof of completion of a fluid-tight joint.
25 Avoiding the need for torque measurements simplifies

installation of the coupling, as a torque wrench is not necessary.

Couplings according to the invention realize an advantage
through the use of the moving gripping bodies which allows them
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to 40. The angular orientation is best shown in Figure 10 for

gri ppi ng body 36 which takes on a rhonboidal profile as a result. The
end faces 84 and 86 engage inwardly projecting shoul ders 88 on each
segnent 12 and 14 as the segnents are drawn toward one anot her when
formng a joint. The angular 15 orientation of the end faces causes
the gripping bodies 36 and 38 to rotate in opposite directions about
an axis 90 as they are brought into contact with the shoul ders 88.
Axis 90 is substantially perpendicular to the pipe el enents being

joi ned by the coupling segnments 12 and 14. The rotation of the
gripping 20 bodi es causes the gripping surfaces 40 thereon to rotate
and forcibly engage the sidewalls of the grooves in the pipe elenents
simlar to the arcuate surfaces on the segnents. To avoid
rotationally deform ng the seal 46, the channels 64 in each gripping
body are skewed in the opposite direction of rotation so 25 that,

when the gripping el egey 4 W
align with the sealing mai% t&?%@gx‘gnﬁﬁﬁuﬁrggﬁs%% §|Q_. SHIS e% Sll"‘gpg
conpression resul ts, o0E: Therapyatle grippisg @ﬁiﬂﬁ C%mlcetthﬁ §anhg regfuirelde
seal i ng menber about t@xl:lrmg&ﬂe se?mentstlo eﬂh%rfah'di bRSthOBRR Y&GHAB3h the
angul ar orientation of t EP aces 8 86 causes rotation of the
segments 12 and 14 abd{Re aiP -gont ¥Wgreby renderlng t he sl oped
surfaces 78 and 80s opti onal, and useful to enhance the rotation of
the segnents if 5 necessary. Rotation of the gripping bodies 36
.and 38 about axis 90 may al so be achi eved by angularly orienting the
i nwardly projecting shoul ders 88 as shown in Figure 15, the
orientation ao angle 92 of the shoulder forcing rotation of the

gri pping bodies as the segnents 12 and 14 are drawn together, forcing
engagenent between the shoulders 88 and the end faces 84 and
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86 of the gripping bodies. It is also possible to conbine the
features of Figures 9 and 15 and have both the end faces 84 and 15 86
angularly oriented as well as the shoul ders 88. It is also
feasible to provide angularly oriented surfaces on each segment which
have opposite slopes. Such couplings will also provide a rigid joint,
but the interaction of the surfaces 20 causes the couplings to slide
in opposite directions and thereby engage the sidewalls of the
grooves. If it is desired to allow some degree of bending flexibility
to the joint, the surfaces adjacent to the connection nenbers are
made with no slope, i.e., substantially flat. 25 Figure 16
shows an expl oded vi ew of another coupling enmbodinent 94 according to
the invention. Coupling 94 is used to couple plain end pipe el enents
together, i.e., pipes having no grooves, beads, enlargements or other
features near the ends to facilitate engagement with the coupling.
Many of the conponents of this enbodi nent are simlar to coupling 60

and
CLAIMS

What is claimed is:

1. A pipe coupling for secﬁring end portions of a pair of
pipe elements together end-to-end, said coupling comprising:

a plurality of segments connectable end-to-end
surrounding a central space for receiving said pipe elements,
each said segment having a pair of arcuate surfaces positioned
in spaced relation, said arcuate surfaces facing said central space
and being engagable with said pipe elements;

connection members positioned at opposite ends of
each of said segments for adjustably connecting said segments
to one another, said connection members being adjustably
tightenable for drawing said segments toward one another and
into engagement with said pipe elements;

respective reaction surfaces positioned on at ieast
two of said connection members facing one another, said
reaction surfaces facing said centrai space;

a gripping body positioned between two of said
segments, said gripping body having a pair of gripping surfaces
positioned in spaced apart relation and facing said central space;

a first pair of contact surfaces positioned on said
gripping body in facing relation with said reaction surfaces, and

wherein adjustable tightening of said connection
members draws said coupling segments together, said contact
surfaces interacting with said reaction surfaces to move said
gripping body into said central space for engagement of salid
gripping surfaces with said pipe elements.

23



will not be described in detail. Note also that the sealing nmenber 46
shown in Figure 1 is not showm in Figure 6 for 5 clarity, although
the sane .or a simlar sealing nenber is also used with coupling 94.
To enable the coupling 94 to grip plain end pipe elenents, two
retainers 96 and 98 are used. Each retainer conprises an io annul ar
band 100 which has a plurality of flexible, resilient teeth 102. The
teeth project radially inwardly for engagenent with the pipe el enents
as described below. The teeth are also angularly oriented out of the
pl ane of the band 100, with the teeth on retainer 96 being angl ed
toward the teeth on retainer 15 98 and vice versa. The angul ar
orientation of the teeth allows the pipe elenents to be inserted into
the coupling, but prevents the pipe elenents from being w thdrawn
when the teeth forcibly engage the pipe elenments as descri bed bel ow.
Band 100 is split, as evidenced by the gap 104. This gap permts the
band to be 20 conpressed radially to allow the teeth to engage the

pi pe el enents. The retainers are received within grooves 106
and 108 in segnents 12 antt APiRMEPURHBeReerding taftrimi whereihsaigr i ppi ng

25 bodies 36 and 38. cehﬁé&roabhmb%%nﬁsm@ a‘?ldaf 5r dﬁcﬁ&%%&énduﬁ‘gthe
segnents align wththg%B’oP/ hgthe $ As showh with
reference to Fi gures °t8" {Y o™ R ERDE AESH ﬁ%grBF'éﬁﬁe?ﬂ'%PB‘Ee‘éioé‘s being
inserted into the coaphpteg to4eand: fabenkeastoe adfstdbl erdettinésmed, the
segnents 12 and 14 a'é@grﬂ'éﬁ%ﬂo oﬂg%tngﬁ'{er ang i, sbgR g]US?ECLI es 36 and

38 nove inwardly in re
tlghtenable for drawing said arcuate surfaces of said segments

into engagement with said pipe elements.

3. A pipe coupling according to Claim 2, wherein said
reaction surfaces are angularly oriented with respect to said
projections.

4. A pipe coupling according to Claim 3, wherein said
reaction surfaces are oriented at an angle from about 30° to
about 60°,

5. A pipe coupling according to Claim 3, wherein said
reaction surfaces are oriented at an angle of about 45°.

6. A pipe coupling according to Claim 3, wherein said
contact surfaces have a convex shape.

7. A pipe coupling according to Claim 3, wherein said

contact surfaces are angularly oriented with respect to said
projections.
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the interaction of the reaction surfaces 32 with the contact surfaces
42. The inward notion of the grooves 106, 108, 110 and 112 conpresses
the bands 100 of retainers 96 and 98 5 inwardly so that teeth 102
engage the surfaces of pipe elements 30. Because the teeth are
angl ed they deflect inwardly and permt the pipe elenments to be
inserted into the coupling. But when force is applied which tends to
renove the pipe elenments fromthe coupling, the teeth prevent this
notion due to the self- 10 jamm ng characteristics of the angled

t eet h. Ret ai ners 96 and 98 preferably have a plurality of tabs
114 which project outwardly fromthe band 100. As shown in Figure 16,
the tabs engage the grooves 106 and 108 of the segnents 15 as well as
grooves 110 and 112 of the gripping bodies and provide a degree of
radial flexibility to the retainer. This added flexibility permts
the segnents to be joined in what is known as "pad-to-pad" relation

wherein the condection_n%gb r ' he.s nt.s.abut one anot her
when the fasteners 58 are't ?\gﬂ?%g%%mﬂéa?‘f?@ﬁg‘ﬁ%kgal’m%%me&'gﬁgf&
variations in the segarpiact suifiecasigpe oriented iat andugletfage @absut BR ta he
segnents join pad-toyBagd:ggeit provides a readily identifiable visual

indication that the fasteners are fully tightened and thereby avoids
the need for torquing the fasteners to a particul ar val ue as proof of

conpl et on of a fluid-ti gt Alpgsdrtouphi Auerslhg fo LaAnNGesherh sk due
measur enents. si nplifies _inst ation.o e coup| i as t or que
wrench is not necess&?@?ﬁcpsu#ﬁceégﬂ%f’f‘ﬂﬁgé QEE'E)FB&ﬁé’?gBO?%%%'nventi on
realize an advantage through the use of the noving gripping bodies
whi ch allows them 10. A pipe coupling according to Claim 7, wherein said

reaction surfaces have a convex shape.

11. A pipe coupling according to Ciaim 1, wherein said
contact surfaces project radially outwardly away from said

central space.

12, A pipe coupling according to Claim 1, further
comprising a second pair of contact surfaces, said first and
second pairs of contact surfaces being positioned on opposite
sides of said gripping body.

13. A pipe coupling according to Claim 1, further
comprising a sealing member captured between said segments
and positioned between said arcuate surfaces, said sealing
member having inwardly facing sealing surfaces engagable with
said pipe elements for forming a fluid-tight joint between said
pipe elements,

14. A pipe coupling for securing end portions of a pair of
pipe elements together end-to-end, said coupling comprising:
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to be installed fromthe pre-assenbled state easily using hand tools.
The novabl e gri ppi ng bodi es reduce the torque required to bring the
segnents together and grip the pipe elenents to effect a fluid-tight

joint. CLAIMS What is clained is: 1. A pipe coupling for
seuring end portions of a pair of pipe elenments together end-to-end,
sai d coupling conpri sing: ‘ a plurality of segnments

connect abl e end-to-end surrounding a central space for receiving said
pi pe el enment's, each said segnent having a pair of arcuate surfaces
positioned in spaced relation, said arcuate surfaces facing said
central space and bei ng engagable with said pipe el enents;

connection nenbers positioned at opposite ends of each of said
segnments for adjustably connecting said segnents to one another, said
connection nmenbers being adjustably tightenable for draw ng said
segnents toward one another and into engagenent with said pipe

el ement s; r espechipag df%@?ﬁwbﬁﬂ% BHhEREEIE RAShIdRned on at
| east. two of said connecti aci ng one another, said

reaction surfaces f acﬁ“ﬁﬁ’uga’i"a ac‘éerﬂtf*ailsp%cﬁafe receiving said pipe elements,

each said segment having a pair of arcuate surfaces positioned
in spaced relation, said arcuate surfaces facing said central space
and being engagable with said pipe elements;

a connection member positioned at each end of each
of said segments for adjustably connecting said segments to one
another, said connection members being adjustably tightenable
for drawing said segments toward one another and into
engagement with said pipe elements;

a respective reaction surface positioned on each of
said connection members, said reaction surfaces facing said
central space;

a pair of gripping bodies positioned between said
segments opposite to one another, said gripping bodies each
having a pair of gripping surfaces positioned in spaced apart
relation and facing said central space;

a first pair of contact surfaces positioned on each of
said gripping badies in facing relation with said reaction surfaces,
and

wherein adjustable tightening of said connection
members draws said coupling segments together, said contact
surfaces interacting with said reaction surfaces to move said
gripping bodies into said central space for engagement of said
gripping surfaces with said pipe elements.

15. A pipe coupling according to Claim 14, wherein said

connection members comprise a pair of projections extending
outwardly from the ends of said segments, said projections being
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a gripping body positioned between two of said segnents, said
gri ppi ng body having a pair of gripping surfaces positioned in spaced

apart relation and facing said central space; a first
pai r ‘of contact surfaces positioned on said gripping body in facing
relation with said reaction surfaces, and wherein

adj ustabl e tightening of said connection nenbers draws said coupling
segnents together, said contact surfaces interacting with said
reaction surfaces to nove said gripping body into said central space
for engagenent of said gripping surfaces with said pipe el enents.

2. A pipe coupling according to Claim1, wherein said connection
menbers conprise a pair of projections extending outwardly fromthe
ends of said segnents, said projections being adapted to receive
fasteners for adjustably connecting said segnents to one anot her,
said fasteners being adjustably tightenable for drawi ng said arcuate

surfaces of said seg i fat i i i . ent s.
3. A pipe coupling azz%%?ag?dn% r%g@%?iﬁé@?&ﬁeaﬁi@sﬁﬁslgfdﬁr%ggﬁ% ?%
surfaces are angul ar |SEIBIENENtRNapRathere spiddesteners Bemaprdiyssaklv ons.

4. A pipe coupling acftéehable f? debwingsdid #MRIt8IsDrréddsthrl-8RCIdgRENts
surfaces are oriented at an angle from about 30 to about 60.

5. A pipe coupling ad®Srgigrger ”@”&F‘ﬁ?@',p'%@ﬁmeﬁt—%ai d reaction
surfaces are oriented at an angle of about 45. 6. A pipe
coupling according to d g - i.n said.contact suyrfaces have a
convex shape. 7. %é;} %g%%ﬁd&%lﬁ;ﬁ aﬁc&%'ﬂ%it%g?at'% %r'gﬁ?{eé" Sifer ei n
sai d contact surfacegezgtengygiares pre angutanly edientadwitle sgapett tocsadhi d
proj ections. projections, '

17. A pipe coupling according to Claim 16, wherein said
reaction surfaces are oriented at an angle from about 30° to
about 60°.

18. A pipe coupling according to Claim 16, wherein said
reaction surfaces are oriented at an angle of about 45°.

19. A pipe coupling according to Claim 16, wherein said
contact surfaces have a convex shape.

20. A pipe coupling according to Claim 16, wherein said
contact surfaces are anguiarly oriented with respect to said
projections.

21. A pipe coupling according to Claim 20, wherein said
contact surfaces are oriented at an angle from about 30° to
about 60°,

22. A pipe coupling according to Claim 20, wherein said
contact surfaces are oriented at an angle of about 45°,
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8. A pipe coupling according to Claim?7, wherein said contact
surfaces are oriented at an angle from about 30 to about 60. 9.
A pipe coupling according to Claim7, wherein said contact surfaces
are oriented at an angl e of about 45. 10. A pipe coupling
according to Caim?7, wherein said reaction surfaces have a convex
shape. 11. A pipe coupling according to Claim1, wherein said
contact surfaces project radially outwardly away fromsaid centra
space. 12. A pipe coupling according to Claim1, further
conprising a second pair of contact surfaces, said first and second
pairs of contact surfaces being positioned on opposite sides of said
gri ppi ng body. 13. A pipe coupling according to Caiml
further conprising a sealing nmenber captured between said segnents
and positioned between said arcuate surfaces, said sealing nenber
having inwardly facing sealing surfaces engagable with said pipe

el ements for formng a fluid-tight joint between said pipe el enents.
14. A pipe coupling for securing end portions of a pair of pipe

el enents together end-to-ZhdA g doupding breogdiog it Ciasmnzf, wherein said

a pair of segments CQ@Q&&E@QH%cSQﬂa&é’ Sal3g$5&yndlng a central space

for receiving said pipe el enments, eac segnent having a pair of
arcuat e surfaces positioned
24, A pipe coupling according to Claim 14, wherein said

contact surfaces project radially outwardly away from said
central space.

25, A pipe coupling according to Claim 14, further
comprising a second pair of contact surfaces on each of said
gripping bodies, said first and second pairs of contact surfaces
being positioned on opposite sides of said gripping bodies.

26. A pipe coupling according to Claim 14, further
comprising a sealing member captured between said segments
and positioned between said arcuate surfaces, said sealing
member having.inwardly facing sealing surfaces engagable with
said pipe elements for forming a fluid-tight joint between said

pipe elements.

27. A pipe coupling for securing end portions of a pair of

pipe elements together end-to-end, said coupling comprising:

a plurality of segments connectable end-to-end
surrounding a central space for receiving said pipe elements,
each said segment having a pair of arcuate surfaces in spaced
relation, said arcuate surfaces facing said central space and
being engagable with said pipe elements;

connection members positioned at opposite ends of
each of said segments for adjustably connecting said segments
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in spaced relation, said arcuate surfaces facing said central space
and bei ng engagable with said pipe el enents; a connection
menber positioned at each end of each of said segnents for adjustably
connecting said segnents to one another, said connection nenbers
bei ng adjustably tightenable for drawi ng said segnents toward one
ahot her and into engagenent with said pipe el enents; a
respective reaction surface positioned on each of said connection
menbers, said reaction surfaces facing said central space;

a pair of gripping bodies positioned between said segnents opposite
to one another, said gripping bodies each having a pair of gripping
surfaces positioned in spaced apart relation and facing said central

space; a first pair of contact surfaces positioned on
each of said gripping bodies in facing relation with said reaction
surfaces, and wherein adjustable tightening of said

connection nmenbers draws said coupling segnents together, said
contact surfaces int &P HGHGT FRid £PONeige MmesRbes Prissadivsablvve sai d

gri ppi ng bodic es into f\@itd;ﬁﬁltdr&ﬂraf@@%@i&ﬁupﬁr@@é};ﬁ@ﬂ& té@fardaind »
gripping surfaces wit ai i.pe el ements, . : i pe coupling
according to C ai m 14 OWh&r |%HR%°a?rWa€8Wﬁ%WtBﬁa'ﬁlﬂ%eeﬁé"%ﬁﬁspri se a
pai r of projections extendi ngfictendsedtondf reectidnherianeks peditiamiddat

segments, said projeg,8 j i . teners,for
adj ust abl y connecti ng’t"?augﬁa g@;n%n%aggt% gitfig%gbgn 0 gr'}ejﬁ%sng?%ac%asr? %Hg?’s
bei ng adj ust ably ti gifehwBriéoT sifageafwding saud dentral saeee;sur f aces of

sai d segnents into engagenentsit bhd S&dohdRirPRirg! LRt Seing positionkf: A
pi pe coupling according to O@l m 15, wherein Said reaction surfaces
are angul arly orient @Sgl’\‘iﬁrhsat’ STRIBENE Gt QRPEFIS e LhereAG each of said

gripping bodies having a pair of gripping surfaces positioned in
spaced relation facing said central space, said gripping surfaces
being engagable with said pipe elements, each of said gripping
bodies having a plurality of contact surfaces positioned in spaced
reiation, each of said contact surfaces being engaged with one of
said reaction surfaces of said segments, each of said gripping
bodies having end faces positioned opposite to one anocther, said
segments having inwardly projecting shoulders positioned
adjacent to said reaction surfaces, said shoulders being
engagable with said end faces, a t least one of said end faces or
said shoulders being angularly oriented so as to cause rotation of
said gripping bodies about an axis substantially perpendicutar to
said pipe elements when said coupling segments are drawn
together; and '

wherein adjustable tightening of said connection
members drawing said coupling segments together, said contact
surfaces interacting with said reaction surfaces to move said
gripping bodies radially inwardly for engagement of said gripping
surfaces with said pipe elements.
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17. A pipe coupling according to Caim16, wherein said reaction
surfaces are oriented at an angle"from about 30 to about 60.

18. A pipe coupling according to Claim 16, wherein said reaction
surfaces are oriented at an angl e of about 45. 19. A pipe
coupling according to Caim 16, wherein said contact surfaces have a
convex shape. 20. A pipe coupling according to C aim 16,
wherein said contact surfaces are angularly oriented wth respect to
sai d projections. 21. A pipe coupling according to C aim 20,
wherein said contact surfaces are oriented at an angle from about 30
to about 60. 22. A pipe coupling according to O aim 20,
wherein said contact surfaces are oriented at an angle of about 45.
23. A pipe coupling according to Cl aim 20, wherein said reaction
surfaces have a convex shape. 24. A pipe coupling according to
Claim 14, wherein said contact surfaces project radially outwardly

away fromsaid central s e, . .25. A pi oupl.ing, according to
Claim14, further conpris rigAglpsee‘i%ﬁldn%i‘fcro"g?gg%ﬁlFH&Zl?s%PF%?(%ga'Sn
each of said grippi ngedsbonesfases ekiénd bia emdesidd alvdctmi sfssadd cont act
surfaces being positggaﬁgngp opposite sides of said gripping bodies.

29. A pipe 'coupling according to Claim 27, further
comprising a sealing member captured between said segments
and positioned between said arcuate surfaces, said sealing
member having inwardly facing sealing surfaces engagable with
said pipe elements for forming a fluid-tight joint between said

pipe elements.

30. A pipe coupling accbrding to Claim 27, 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 into engagement with said pipe elements.

31. A pipe coupling according to Claim 27, wherein said
segments further comprise a pair of angularly oriented surfaces
positioned adjacent to each of said connection members, said
angularly oriented surfaces on each of said segments having
opposite slopes, said angularly oriented surfaces on one said
segment being in facing relation with said angularly oriented
surfaces on another said segment, said angularly oriented
segments engaging one another when said segments are drawn

together and causing said segments to rotate relatively to one
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26. A pipe coupling according to Caim 14, further conprising a

seal i ng nenber captured between said segnments and positioned between
said arcuate surfaces, said sealing nmenber having i nwardly facing
seal rng surfaces engagable with said pipe elenents for formng a

fluid-tight joint between said pipe el enents. 27. A pipe
coupling for securing end portions of a pair of pipe elenents
t oget her end-to-end, said coupling conprising: a

plurality of segnents connectable end-to-end surrounding a central
space for receiving said pipe el ements, each said segnent having a
pair of arcuate surfaces in spaced relatlon said arcuate surfaces
facing said central space and being engagable wth said pipe

el enent s; connection nmenbers positioned at opposite ends
of each of said segnents for adjustably connecting said segnents to
one another, said connection nenbers being adjustably tightenable for

drawi ng said couplin ts toward e t her apd i nto engagenent
with said pipe el eme%”é’%ﬁer abolt an sxis SI“%L?P“Q PR ‘a”q'retﬁ(,sﬁldo?ipe

surfaces positioned aleroppissi te ends of each said coupling segnent in
spaced rel ation, said reaction surfaces facing said central space;
first and second gri ppi hg bodi es bei ng positioned between said
segnents at opposite ends3i hémisf couphindhaedording do GainpE A gvhieosin esid

havi hg a pair of gri @P‘pB%g%Udﬁe%%%p?@é'atéh%ﬂﬁQ acfagéeg%qqcé.@é Qts'e@ﬂ'g

facing said central s ace said gripping surface engaga
with said pipe el ememMeNbeashdshanngl pelg skerisg relatively t%awm@pamg

pl uaal ity of Con]'E act sﬁﬂa&mmsdubbﬁﬁﬁdw ﬂlgﬁﬂ?ﬁl@galg%leaﬁdgoﬂenﬁ@l;h of
sal contact surface ne. or sal reaction
T Qlﬁ’l r&%t'a'&ﬁ?g?'ggg alnaqti §

surfaces of said segmén (°hg bodi es having end
faces positioned opposite to one another, said segnents having

i nwardly projecting shoulgerg ;&gsgohbm_&e%c?mpd ﬁé;?‘p&'é‘ r92 awel[e?@gé.hon

surfaces, said shoul ders beln a

| east one of said en8"Y &8 aé‘F a%@i‘ET%ﬁﬁ‘éﬂtﬂéw\ﬁ“’b@“ﬁﬁ%}?téﬂg@iﬁaﬂwmg
oriented so as to cauw@adegt ati on of said gripping bodi es about an
axis substantially perpendicular to said pipe el enents when said
coupling segnents are drawn together; and wherein

adj ustabl e tightening of 3daiAlpipernegltrigoaccorivietesCldira a7 n@heirfsaid

coupling segnents t Ogel g a?@éﬁgalﬁ%u %ént%'%t%cr%&éc@tter 34 g, th

said reaction surfaces to nove res - radraly t‘f“lvvardly
for engagenent of safdfefeFppi ng surfaces wlth sai d pi pe el enents.

35. A pipe coupling for securing end portions of a pair of
pipe elements together end-to-end, said coupling comprising:

a plurality of segments connectable end-to-end
surrounding a central space, each said segment having first and
second arcuate grooves in spaced relation facing said central
space;

connection members positioned at opposite ends of
each of said segments for adjustably connecting said segments
to one another, said connection members being adjustably
tightenable for drawing said segments toward one another;
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28. A pipe coupling according to Caim27, wherein said reaction
surfaces extend in a tangential direction of said segnents.

29. A pipe 'coupling according to Claim?27, further conprising a
seal rng nenber captured between said segnments and positioned between
sai d arcuate surfaces, said sealing nenber having inwardly facing
seal i ng surfaces engagable with said pipe elenents for fornmng a
fluid-tight joint between said pipe el enents. 30. A pipe
coupling according to Claim 27, wherein said connection nenbers
conprise a pair of projections extending outwardly fromthe ends of
each of said segnents, said projections being adapted to receive
fasteners for adjustably connecting said segnents to one anot her,
said fasteners being adjustably tightenable for drawi ng said arcuate
surfaces of said segnments into engagenent with said pipe el enents.
31. A pipe coupling according to Caim27, wherein said segnents
further conprise a pair of an j e S osi tioned
adj acent to each of said_conngg%?ék%ﬁgydégésﬂggﬁ%égggﬁ?%p?vmo%iented
surfaces on each of <HPASIEREREMEILashsRITLoupliE:segmesitdpepgcedaridtion

angul arly oriented subfoneemotiero8ad 8 dhos 80AEMs fB&hHSailtehag] Hce;
relation with said angularly griented surfaces on_anot her sail !

segment, said angul arly ori ent'&H 288 §RENCIPRELGIANES RS tionse hetweasien
sa: d fseglrrent s are dr aahl ¢epgednhent Ws&_ﬁ@&ﬁ@%e&@éfﬂgwl I F%iatcﬁgﬁiﬁbérﬁ@t ?t e
relatively to one a r n axis substantially perpendi cul ar
to said piype el enent S%%Qg haq@%rsga?)‘fﬁeémeaﬁﬁq‘ﬁaﬁegg@eﬁﬁgﬁgsrﬂ%&teg ™ ai m
27, wherein said grippasey fetrdicsssrddnpng seidaestrahsyeke aekaptoefdaido
receive a sealing ne ; I i gﬁwg jvely t
said gripping su?f acgggglggﬁdﬁgqéﬁﬂ{éte%ﬁw%{e???a I g% S\r/lfn?rjtaﬁégs%?sétyosnéagl i ng
nmenber upon rot at i onbfacg iglajioppytthepis serckign surfaces, egch offsaii pentact
coupl i ng accordi ng t euhddsieing evdiRediwithSeHoradath Fachsn alig.angHl arly
oriented with respect,_10 rfsaihg grqixﬁgi ng surfaces. 34. A pipe
coupl i ng accordi ng t6 r(lﬂ % 2959 Fein said shoulders are angul arly
oriented with respect to sai dirsirsnhterosdirétamess, each of said 3&tairdrPi pe

Fogothor end- o ond. 2P B8 ek #hBIeR kel RElig Y pilioRE & EEH % dending
radially inwardly, each said annular band being split so as to
permit radial motion of said teeth when said band is radially
compressed, said first retainer being received within said first
grooves in said coupling segments and said gripping bodies, said
second retainer being received within said second grooves in said
coupling segments and said gripping bodies, said teeth of said
first retainer being angularly oriented toward said teeth of said
second retainer and said teeth of said second retainer being
angularly oriented toward said teeth of said first retainer; and

wherein adjustable tightening of said connection
members draws said coupling segments together, said contact
surfaces interacting with said reaction surfaces to move said
gripping bodies radially inwardly for compressing said retainers
into engagement with said pipe elements.
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a plurality of segments connectabl e end-to-end surrounding a central
space, each said segnment having first and second arcuate grooves in
spaced relation facing said central space; connecti on
menbers positioned at opposite ends of each of said segnents for

adj ust ably connecting said segnents to one another, said connection
menbers being adjustably tightenable for draw ng said segnents toward
one anot her; first and second reaction surfaces
positioned at opposite ends of each said coupling segnent in spaced
relation to one another, said reaction surfaces facing said central
space; first and second gripping bodi es positioned

bet ween sai d segnents at opposite ends thereof, each of said gripping
bodi es having first and second arcuate grooves positioned in spaced
relation and facing said central space, each of said gripping bodies
having a plurality of contact surfaces positioned in facing relation
W th said reaction surfaceg, A& i t C i
engaged wi th one of said-?géé}ﬁggcggwﬁgégg&gﬁhggéﬂég¥Eéﬁﬁﬁmgggﬁg%ts;
first and second ret aiSREHQN sWhrIes Gt ig artengential diredipprafsiaidy an
annul ar band havi ng asdmeméity of teeth extending radially inwardly,
each said annul ar band being split so as to permt radial notion of
said teeth when said band is radially conpressed, said first retainer
bei ng received within sai87f argpe gomomesctordsaitd QAP @irBegent s
and said gripping bodi . Saj econ talner heing received within
sai d second grooves ?dr?%zpé’ﬁ C%Elp ﬁﬁoégcstiégr%ﬂ’?@ %‘h&’aé‘g?’émé? P[\;Eﬂaﬁbm
bodi es, said teeth ofofsaldiretdiners, seitldbihengdudinoneaotrdidgrooves, sid b
toward said teeth of ralidtREGoME EfhBE8sn ANhiBhL Jgﬁltepfﬂj sal d
second retainer being angularly oriented toward said teeth of said
first retainer; and engagement of spichieath thefperswiihlosedf §aidePeig of said
connection menbers draavgestal d coupl i ng segnments together, said
contact surfaces interacting with said reaction surfaces to nove said
gripping bodies radially inwardly for conpressing said retainers into

engagenent with said pipe el enents. 36. A pipe coupling
according to Claim 35, wherein said reaction surfaces extend in a
tangential direction of said segnments. 37. A pipe coupling

according to Caim35, further conprising a tab projecting radially
outwardly fromat |east one of said retainers, said tab engagi ng one
of said grooves, said tab facilitating radial conpression of said one
retai ner for engagenent of said teeth thereon with one of said pipe
el enents.
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