
0132192 Description Field of the invention                           gap
between the bolting pads. United States Patent No. 2.752,173, to Kroos.
This invention relates to a self-adjusting seg-  teaches flexure of arcuate
coupling segments to mented coupling used to connect and seal the     move
the ends thereof in a radially inward direc- adjacent ends of a pair of
pipes, or, to join and    5   tion for them to clamp onto pipes of less
than seal a nipple of a fitting to a pipe end (hereinafter  maximum
diameter within the range of manufac- referred to as a pair of pipes).The
coupling        turing tolerances. While this will produce clamp- provides
a substantially rigid clamp for the pipe  ing in the diametral plane of the
end faces, flexure ends to eliminate or significantly resist relative  of
the coupling segments in. Kroos will produce translational or rotational
movement of the pipes   10  an increase in the effective length of the
inner after assembly of the coupling, despite differ-  periphery of the
coupling and preclude clamping ences in the diameter of the pipes or
variations in  of the coupling onto the pipes other than at the the
diameter of the cylindrical key receiving    ends of the coupling segments.
Further, in Kroos, portion or in the dimensions of the coupling     flexure
of the coupling segments results in move- arising in the manufacture
thereof.         15   ment of the end faces away from each other and
increases the possibility of gasket extrusion. Background of the invention
The inventive concept The use of segmented mechanical couplings for joining
and sealing the ends of pipes has   20    The coupling of present invention
overcomes attained wide commercial acceptance, and these   these problems
and provides a coupling which, couplings are now employed in many
industries.   optimally eliminates or significantly reduces any A typical
segmented coupling is disclosed in     gap at the end faces of the coupling
segments United States Patent Number 3,054,629, to Piatek,  throughout a
range of manufacturing tolerances issued September 18,1962. The coupling
includes   25   of the pipes and which provides automatic adjust- a pair of
arcuate coupling segments which span   ment of the effective length of the
inner periphery and embrace the adjacent ends of a pair of pipes,  of the
coupling to that of the periphery of any pipe and which compress a sealing
gasket into en-     having an external diameter falling within the gagement
with the external periphery at the end  range. The pipe coupling of the
present invention, of pipes, (hereinafter referred to as the pipe   30  in
common with known pipe couplings, is formed ends). The coupling segments
have keys on their  from arcuate coupling segments adapted to be inner
periphery for engagement within grooves in  secured to each other in
end-to-end encircling the adjacent pipe ends, and have radially extend-
relationship about pipe ends with end faces of the ing pads at their ends
which receive bolts       segments juxtaposed, engagement means on employed
for tightening down the coupling. The   35   each of the coupling segments
for securing the keys alternatively may be engaged with external
juxtaposed ends of pipe members, each said beads rolled in the pipe ends.
coupling segment being recessed for the recep- Optimally, when the segments
are secured       tion of sealing means, and traction mechanism together,
they extend in a continuous ring about  for tightening the pipe coupling
round the pipe. the circumference of the pipe ends and substan-   40    The
present invention is characterised in that tially immobilize the pipe ends
and eliminate all  the juxtaposed end faces of at least one pair of gaps
between the segments. However, differences  adjacent ends of the coupling
segments are in the diameter of stock pipe of the same nominal
complementarily inclined at an oblique angle to diameter result in a less
than optimal immobili-  the diametral plane of the coupling passing zation
of the pipe ends, or gaps which permit  45  through the said pair of
adjacent ends of the extrusion of the contained gasket. Similar prob-
coupling segments, hereinafter defined as the lems arise due to differences
in the depth of the  diametral X-Z plane, said end faces being posi- groove
on the pipe ends. If the pipes are under-  tioned in at least closely
proximal relationship to sized in diameter, or the groove diameter is too
each other upon initial assembly of the coupling small then. the bolting
pads may be brought into  50   onto a pipe having an external diameter
which is face engagement with each other. but, the desired  a maximum
diameter within a range of manufac- immobilizing clamping force on the pipe
ends     turing tolerances of said pipes. The traction may not be obtained.
If the pipes are oversized in  mechanism is operative to urge said end
faces diameter, or the groove diameter is too large,   towards each other
and then to slide said end then the bolting pads may not be brought into
55  faces across each other in order to reduce the face engagement with
each other and may leave a  effective internal circumferential length of
the gap between the bolting pads through, which the  inner periphery of the
coupling, thus to permit the gasket can extrude. To overcome these
problems,  coupling to clamp onto and secure a pipe having relatively
closely spaced apart supports or han-  an external diameter falling within
said range of gers have been employed to eliminate undesirable  60
manufacturing tolerances. flexure at the joint, or extrusion shields have
been  The end faces of the couplings are positioned provided to support the
gaskets in the area of the  in at least closely proximal relationship to
each 2    3                  0132192                       4 other upon
initial assembly of the coupling onto a  Whether the predominant angular
direction is 



pipe having an external diameter which is a      along the diametral plane
of the coupling or maximum  within a range of manufacturing         along
the axis of the pipe, the end faces may be tolerances. By arranging for the
end faces to be in  other than planar and may be concave, convex. V-
closely proximal relationship to each other, the    5   shaped, or of other
shapes, provided that the possibility of gasket extrusion is even further
shapes of the juxtaposed faces permit movement reduced. even in the event
that the coupling is  relative to each other. By selectively varying the
applied to a pipe having an external diameter so  shape of the end faces
and the ability of the severely oversized that the end faces cannot meet
coupling segments to flex, various combinations in the face engagement. In
such event, an immobi-  10   are possible which permit adjustable seating
of lizing clamping force will be applied to the pipes  the segments on the
pipe, both circumferentially as the coupling is assembled, and the
effective  and axially. width of the gap between the end faces will be
Bolt pads and bolt connectors may be used to materially reduced. The
angular relationship of  join the coupling segments and bolt receiving the
end faces modifies the shape of the gap to   15   apertures of the bolting
pads are preferably diver- one which more readily resists extrusion of the
gent in the axial direction thereof towards the end gasket.
faces. In this manner, not only can offsetting or Various orientations of
end faces are possible.  skewing of the coupling segments during tighten-
For example. the end faces can either be parallel  ing down of the coupling
be accommodated. but to the diametral axis of the coupling, or parallel to
20   also partial assembly of the coupling can be the pipe axis, or in any
plane intermediate those  effected prior to it being assembled onto the
pipe planes other than being parallel to the diametral  ends. X-Z plane of
the coupling.                         The coupling is not necessarily a
pair of coupl- In those embodiments where the end faces are   ing segments
for encircling relationship with the parallel to the pipe axis the
juxtaposed end faces   25   pipe ends. It is to be understood that a
coupling of the coupling segments may be generally angled        of
multiple coupling segments having combined in the opposite or in the same
directions.       arcuate lengths sufficient to provide for encircling In
embodiments which include the opposite       relationship with the pipe
ends may also be angling of the end faces of one of the coupling  employed.
Nor is the invention applicable only segments and complementary angled end
faces   30   with grooved or beaded end pipe. It will be at the ends of the
other coupling segment, then  understood that the improvement in the
clamping the respective pairs of end faces will act to urge  force which
may be achieved in accordance with the end of one of the coupling segments
inwardly  the teachings of the present invention, also has to decrease the
radius of that coupling segments  particular applicability for use in
couplings de- inwardly to decrease the radius of that coupling   35
signed for joining plain end pipes. segment, while simultaneously urging
the ends of   Further preferred features of the invention are the other
coupling segment outwardly to increase  defined in the claims dependant on
claim 1. the radius of that coupling segment. In this manner, the
respective coupling segments flex    Description of the accompanying
drawings and permit the respective coupling segment to   40 move into rigid
clamping engagement to compen-     The invention will now be described with
refer- sate for an oversizing or undersizing.           ence to the
accompanying drawings, which are Where the angling of both end faces of one
of  illustrative of embodiments of the invention falling the coupling
segments is in the same direction   within the scope of the appended
claims, and in and the angling of the other coupling segment is  45
which: complementarily positioned then lateral displace-  Figure 1 is a
front elevation of one form of pipe ment of the coupling segments will
occur in      coupling of the present invention, showing the addition to
the flexure of the coupling segments,  inter-relationship of the coupling
segments. a thus further assisting in the rigid clamping of the  portion of
the coupling segments having been coupling onto the pipe ends.
50  shown in section for clarity of illustration-; In those embodiments
where the end faces of      Figure 2 is a top plan view of the lowermost
the. coupling segments are parallel to the diamet-  coupling segment shown
in Figure 1 ral axis of the coupling, the juxtaposed end faces  Figure 3 is
a front elevation of another form of may also be either angled in the same
or opposite  pipe coupling of the present invention, a portion directions
providing a coupling in which move-  55   of the coupling segments being
shown in section ment is permitted between the ends of the coupl-  for
clarity of illustration; ing segments in the direction of the axis of the
Figure 4 is a top plan view of the lowermost pipes.
coupling segment of Figure 3; By providing a coupling in which the ends of
Figure 5 is a fragmentary perspective view of a the coupling segments are
capable of radial  60   bolting pad in accordance with Figures 1 to 4;
movement relative to each other during tightening  Figures 6. 7 and 8
illustrate modifications of the down of the coupling, the present invention
form and shape of the inter-engaging end faces of provides a self adjusting
coupling which can be  the bolting pad of Figure 5; brought into clamping
engagement with the pipes    Figure 9 is a front elevation of another form
of despite oversizing and undersizing.         65   coupling segment of the
present invention, to be 3    5                  0132192
6 used in a combination with an identical coupling  of the pipes and
brought into a bridging relation- 



segment to provide a pipe coupling;              ship therewith, or. it may
be a split gasket which is Figures 10 and 11 are side elevations of a
wrapped around the pipes in a bridging relation- coupling assembled from a
pair of coupling       ship with the ends thereof, or, the gasket may be
segments as shown in Figure 9. Figure 10 illustrat-    5   comprised by
gasket segments. Preferably, in ing the coupling prior to tightening down
of the  those instances in which a split gasket or gasket bolts, and Figure
11 illustrating the coupling   segments are employed, the radial end faces
subsequent to the tightening down of the bolts   thereof are located at a
position spaced circumfe- and the consequential movement between the
rentially from the faces of the bolting pads. In respective coupling
segments:               10  instances  in  which  gasket segments  are
Figure 12 is a front elevation of two coupling  employed, preferably they
are secured to the segments of another embodiment of pipe coupl-
associated coupling segments, for example, by ing of the present invention
in a position ready for  an adhesive. assembly to each other;
On each side of the gasket receiving channel Figure 13 and 14 are
respectively a top plan   15  22, the coupling segments are formed with ra-
view and an underside plan view of the bolting    dially inwardly extending
keys 24, which are pad illustrated in a cross-section in Figure 12;
received in grooves (not shown) in the pipe ends. Figure 15 is a
fragmentary perspective view of  Alternatively, (not shown) the keys may be
en- one of the bolting pads of Figures 12 to 14;      gaged behind radially
outwardly extending beads Figure 16 is a side elevation of Figure 12   20
or other projections formed on or secured to the showing the coupling
segments assembled to        exterior periphery of the pipe ends. each
other and illustrating the permitted slippage  The coupling segment 10
terminates at its ends between the coupling segments:                   in
inclined end faces 26, and, the coupling seg- Figure 17 is a section taken
on the line 17-17 of  ment 12 terminates in inclined end faces 28. Figure
12, and illustrating the movement between   25    In the following
description, and in the ap- the diametrically opposite pair of bolting
faces;  pended claims, the orientations of the end faces Figure 18 is a
fragmentary perspective view of  of the couplings and the directions in
which they the bolting pads of Figures 12 through 17;        are inclined
are defined by reference to the Figure 19 is a front elevation of two
coupling  respective axes and planes of coupling, which are segments of
still another embodiment of the   30   summarized as follow: coupling of
the present invention in position for  the X axis is an axis related to the
end faces of assembly to each other;                           the coupling
segments, and is an axis extending Figure 20 is a fragmentary perspective
view of  through the line of generation of the radii of the the bolting
pads of Figure 19:                    respective coupling segments. Within
minor vari- Figure 21 is a sectional side elevation of the   35   ations,
the X axis includes and passes through coupling illustrating a modification
in the orien-  the center of the assembled coupling, or provides tation of
the track bolts and bolting pads;       a bisector of a line extending
between the lines of Figure 22 illustrates a hinge incorporating the
generation of the radii of the respective coupling inclined end faces of
the present invention;     segments. For convenience of illustration, the X
Figure 23 is a perspective view of Figure 22;   40   axis has been
illustrated in a horizontal orien- Figure 24 illustrates the hinge of
Figure 22    tation. It will, however, be appreciated that the X when in an
opened position;                       axis may be in any orientation in
actual use of the Figure 25 is an exploded perspective view of    coupling;
the hinge members of Figures 22 to 24; and,        the Y axis is an axis
extending through the line Figure 26 is a fragmentary perspective view of a
45   of generation of the radii of the respective coupl- coupling, showing
an alternative form of traction  ing segments, and which is perpendicular
to the X mechanism to be employed in substitution for the  axis; track
bolts of the preceding figures.              the X-Y plane is a plane
including both the X axis and the Y axis. and which thus is perpendicu-
Description of the preferred embodiments    50  lar to the pipe axis; the Z
axis generally corresponds to the pipe Referring now to Figures 1 and 2,
the coupling,  axis, and is the longitudinal axis of the coupling as is
conventional, is illustrated as comprised of  which extends through the
point of intersection two identical coupling segments, 10 and 12.       of
the X axis and the Y axis, the Z axis thus having outwardly extending
bolting pads 14 and   55   extending perpendicular to the X-Y plane; 16
which are suitably apertured to receive track   the X-Z plane is a
diametral plane which in- bolts 18. The bolts 18 extend through the respec-
cludes both the X axis and the Z axis: tive pairs of the bolting pads, and
carry nuts 20  the Y-Z plane extends perpendicular to the X-Z which are
employed for the tightening down of     plane and includes both the Y axis
and the Z axis. the coupling.                               60      These
axes are illustrated in Figures 1 and 2 of The coupling segments 10 and 12
are provided    the drawings, and in others of the drawings to with an
internal gasket receiving channel 22, (the  provide visual reference to
those axes and the gasket being omitted for the sake of clarity). The
positioning of the respective X-Y. Y-Z and Z-X gasket, as is well known in
the art, may either be a  planes. continuous gasket which is slipped over
the ends   65    In Figures 1 and 2. the respective pairs of end 4    7
0132192                       8 faces each extend parallel to the Z axis
and are  closure of the gap between the bolting faces 26. 



each inclined at opposite oblique angles with    28, will in turn produce
movement of the bolting respect to the horizontal diametral X-Z plane
pads 14, 18 towards parallelism with each other extending through the
coupling, the end faces 26  and produce full seating of the heads of the
track defining male members extending from the ends    5   bolts 18 and the
nuts 20. of the coupling segment 10, and the end faces 28   As will be
appreciated, each of these move- defining female members extending inwardly
of    ments occurs concurrently and in combination the coupling segment 12.
upon the tightening down of the coupling. While The bolting pads 14. 16 of
the respective coupl-  the combined movements may possibly reposition ing
segments 10 and 12 are provided with rein-   10  those portions of the end
faces 26 and 28 which forcing flanges or buttresses 30, which transfer
bridge the gasket receiving channel 22 out of the cantilever loading
exerted on the bolting pads  circumferential alignment with each other.
there 14, 16 by the track bolts 18 directly to the ends of  are no adverse
consequences and in the fully the coupling segments 10 and 12.
tightened down position of the coupling the While various angles are
suitable, the end faces   15   bridging portions remain overlapped in the
radial 26 and 28 of Figures 1 and 2 are arranged at an  direction. angle of
approximately 60 degrees to the horizon-  By the provision of the
reinforcing flanges or tal diametral X-Z plane, and preferably at a slight
buttresses 30 proximate the bolting pads 14, and included angle to each
other, for example, in the  16 and the orientation of the supplemental but-
order of 6 degrees, in order that the end faces   20  tresses 14a. 16a for
them to extend substantially diverge from each other in a radially outward
tangentially between the body of the coupling direction. Further, the
bolting pads 14, 16 may be  segments 10 and 12 and the respective bolting
positioned at a slight included angle of about 3  pads 14 and 16, flexure
of the respective coupling degrees to the horizontal diametral plane X-Z
for  segments 10 and 12 at the ends thereof is minimi- them to assist in
sliding the end faces 26. 28   25   zed, and is limited dominantly to the
central relative to each other, and the progressive closing  arcuate
portion of the coupling segments. of any gap existing between the end
faces.         As the respective end faces 26 and 28 are free Upon initial
positioning of the segments, a     to slide relatively to each other with
the coupling minor gap will be present between the end faces  segments 10
and 12 capable of moving towards to 26 and 28 at positions radially
outwardly of the   30   each other in the direction of the vertical Y axis,
line of inter-engagement of the faces. The existing  the effective
circumferential length of the inner gap will narrow as the coupling is
tightened down  periphery of the coupling can be decreased as until the
respective end faces 26 and 28 are      required in order for the keys 24
of both of the substantially in face engagement with each other.  coupling
segments 10 and 12 to move into sub- The tightening down of the bolts 18
will cause the   35   stantially continuous clamping line engagement end
faces 26 and 28 to slide relative to each other,  with the pipe periphery,
or. with the bottom of the the end faces 26 sliding downwardly relative to
grooves in the pipe ends. The respective coupling the end faces 28, and,
the end faces 28 sliding   segments will move through a position in which
upwardly relative to the end faces 26.           their inner peripheries
lie on a circle, to a position As a result, the end faces 26 act to force
the   40  in which the respective coupling segments 10 and respective end
faces 28 radially outwardly with a  12 define intersecting arcs. While this
may result wedging action to flex the coupling segment 12    in a slight
distortion of the pipe ends from a and increase the effective radius
thereof. Simul-  condition in which they are truly round, it also
taneously. the respective end faces 28 act to force  acts to improve the
rigidity of inter connection the end faces 26 radially inwardly to decrease
the   45   and support of the pipes. effective radius of the coupling
segment 10.       Referring now to Figures 3 and 4. the same The coupling
segment 10 is thereby drawn        reference numerals are used as those
used in downwardly into clamping engagement with the      Figures 1 and 2
to indicate those members which pipes (not shown), while simultaneously the
ends  are in common with Figures 1 and 2. In Figures 3 of the coupling
segment 10 are forced radially  50   and 4, the bolting pads 14, 16 at one
side (the left) inwardly into clamping engagement with the pip-  of the
coupling have been interchanged and thus es. The coupling segment 12 is
drawn upwardly    the angle of the associated end faces 28 and 26, into
clamping engagement with the pipes. and,    identified in Figure 3 as 26a
and 28a, has been the respective pairs of faces are moved into
reversed. The respective coupling segments 10 parallelism with each other
for them to imprison   55   and 12 are otherwise closely similar in all
respects the gasket and prevent extrusion thereof.        with the coupling
segments 10 and 12 of Figures Due to the radially outward movement of the
1 and 2. ends of the coupling segment 12, the end faces 28  By
repositioning the bolting pads 14 and 16. of the coupling segment 12
progressively move    and thus repositioning the end faces 26a and 28a into
parallelism and face contact with the end   60   as shown in Figures 3 and
4. an increase in the faces 26, ultimately resulting in the closure or the
permissable extent of the movement of the coupl- near complete closure of
the gap between the     ing segments 10 and 12 towards each other is
respective pairs of end faces 26 and 28.         obtained, accompanied by a
lateral shifting in The respective sliding actions and the flexure
opposite directions of the respective coupling of the coupling segments
accompanied by the   65   segments 10 and 12 in directions substantially 5
9                     0 132192                      10 parallel to the
horizontal X axis.                 faces being in the form of surfaces of a
cylindrical 



In this embodiment, tightening down of the       section having its axis
extending in the diametral track bolts 18 will initially result in a
leftward  X-Y plane and at an oblique angle to the X axis movement of the
coupling segment 10, and a         and, produces a centering action upon
initial corresponding rightward movement of the coupl-    5   assembly of
the respective coupling segments to ing segment 12. This will bring the
male projection  each other. As the respective surfaces are sec- defining
the end face 26 at the righthand side of  tions of a cylinder, the
respective end faces are the coupling member 10 into clamping engage-
free to move relative to each other in the X-Y ment with the exterior of
the pipes, at which point  plane, but are restrained or precluded from mov-
it will be substantially immobilized. and similarly,  10  ing laterally in
the direction of the Z axis and will bring the male projection defining the
end    becoming offset relative to each other. face 26a at the lefthand
side of the coupling        While in Figures 5 and 6 the end faces have
segment 12 into clamping engagement with the       been shown as being
formed, respectively by a exterior of the pipes, at which point it
similarly  line parallel to the Z axis and a curve having its will become
substantially immobilized.        15   center lying in X-Y plane, the
respective profiles On the continuance of the tightening down of     being
translated along a line oblique to the X axis, the bolts 18, the respective
bolting pads 14, 16  it will be appreciated that the end faces 26 and 28
will move towards parallelism to flex the respec-  may take other forms.
Instead of being formed by tive coupling segments, and the respective end
a straight or a curved profile translated along an faces 28 and 28a will
slide up the immobilized end   20   axis oblique to the X axis and lying in
the X-Y faces 26 and 26a, and bring the respective pairs of  plane, the
profile could be translated along a end faces 26, 28 and 26a, 28a into
parallelism and  curved line lying in the X-Y plane, as illustrated face
engagement. At the same time the effective    diagrammatically in Figure 6.
Also, instead of circumferential length of the inner periphery of   being
comprised of a straight line or curve. the the coupling is decreased to
bring the keys 24 of   25   profile could be comprised of a combination of
the respective coupling segments into clamping     straight lines, curves,
or straight lines and curves, engagement with the peripheries of the pipe
ends   to provide end faces that are of saw tooth, wave or the bottoms of
the grooves therein.             form, castellated, crenellated, or formed
of dihed- By decreasing the effective circumferential      rals. Such a
non-linear profile greatly reduces the length of the inner periphery of the
coupling,   30   possibility of sabotage attempts on the contained
accompanied by some possible flexure and oval-     gasket by forcing a
knife blade or other sharp ling of the pipe end, clamping engagement is
instrument between the end faces and cutting or obtained throughout
substantially the entire perk  puncturing the gasket. phery of the pipe
end, while at the same time, the   Figure 7 illustrates one such
embodiment, in respective end faces move into parallelism and   35   which
the respective end faces 26a and 28a are face engagement with each other to
obviate the     formed as dihedrals which converge downwardly possible
extrusion of the contained gasket when   towards each other in V-shape.
Such a V-shape under pressure loading.
arrangement of the end faces again restrains or Referring now to Figure 5,
the ends of the       precludes lateral movement or offsetting of the
coupling segments illustrated at the left hand side   40   end faces, while
at the same time permitting of Figure 3 are shown in exploded perspective
sliding movement of the end faces relative to view. In Figure 5, the
respective end faces 26a,   each other in the direction of the X-Y plane of
the 28a extend parallel to the Z axis, and are arranged  coupling. at an
oblique angle to the X-Z plane.. As the        Referring to Figure 8, there
is shown a modifi- coupling is tightened down, the end face 28a will  45
cation of the bolting pads 14, 16 of Figures 5. 6 progressively move down
the end face 26a, with     and 7. In Figure 8, the end face 26a is replaced
by the bridging portions of the end faces 26a and     a tongue 26b which
extends beyond the end of 28a moving into face engagement with each other
the coupling segment 12, and which is flanked by to confine and imprison a
gasket (not shown)       inclined end face portions 26c. The coupling
located within the coupling segments 10 and 12.   50   segment 10 is
configured for it to be of a com- In the embodiments of Figure 1 to 5, the
plementary form, such that the tongue 26b inter- engagement of the keys 24
within the grooves of    fits and is received between the buttresses 30 of
the pipe ends is utilized to align the respective  the bolting pad 16, and
fills a recess formed in the coupling segments. If axial misalignment of
bolting pad 16 to provide a continuation of the offsetting of the bolting
pads occurs, then, there   55   axial wall of the gasket-containing channel
22. is a possibility of distorsion of the contained    The end of tongue
26b is shown as extending gasket at the plane of contact between the end
parallel to the Z axis and is axially straight. The faces, with possible
lifting of the edges of the   end of the tongue 26b could be of other con-
sealing gasket from their face contact with the    figurations. such as
saw-tooth, wave-form, castel- outer periphery of the pipe ends.
60  lated or crenellated, again for the purpose of To eliminate this
possibility, the respective end  minimizing the possibility of sabotage
attempts faces can be formed as illustrated in Figure 6 and  on the
contained gasket. 7. In Figure 6, the end face 28a is formed for it to
Referring now to Figure 9, there is shown a be convex, and, the end face
26a is formed for it  coupling segment 40 which is to be assembled to be
concave. This results in the respective end   65   with an identical
coupling segment to provide a 6    11               0132192
12 the event that the coupling is applied to a pipe 



ment or offsetting of the respective bolting pads  having an out-of-round
end, or one in which the in the direction of the Z axis is intentionally
grooves have been formed of insufficient depth to permitted in order to
obtain a reduction in the   accommodate the required extent of inward move-
effective circumferential length of the inner pen-    5   ment of the keys
42. or, in the case that the phery of the coupling, and to permit the
coupling  coupling segments are undersized, or, any combi- to clamp onto
and secure pipes having an external  nation of such circumstances, then.
there is a diameter within a range of tolerances of such     possibility
that the end faces will remain spaced pipes.
from each other. In Figure 9, the coupling segment 40 is provided   10
The first possibility would be overcome by the with bolting pads at its
respective ends, the     pipe end moving into round as the coupling is
respective bolting pads including reinforcing    tightened down. The other
two possibilities would flanges or buttresses 44 for the purpose of con-
not, however, be overcome and a gap as shown at trolling flexing and
bending of the bolting pads.  A in Figure 10 would be present between the
end The end faces 46 of the coupling segment are   15  faces of the
coupling segments in the fully tight- coplanar with each other, and extend
-at an       ened down condition of the coupling. Such a gap oblique angle
of approximately 30 degrees to the  is to be avoided, in that it could
possibly permit diametral X-Z plane of the coupling and perpen-   gasket
extrusion and require the use of an extru- dicular to the Y-Z plane.
sion shield.' This possibility of gasket extrusion As is illustrated in
Figure 10, upon assembly of   20   even in the presence of a gap is,
however, the coupling from two of the coupling segments    significantly
minimized by orienting the end faces 40 of Figure 9, and using track bolts
48 and nuts  in an inclined position relative to the X-Z plane of 50 in
manner previously described, the end faces  the coupling. In this
orientation, the width of the 46 are brought into proximity or into face
engage-  gap A in a direction perpendicular to the end ment with each other
with the respective coupling   25  faces 46 is substantially less than the
width of the segments 40 enclosing and imprisoning the gas-    gap when
measured in the X-Y plane of the ket (not shown). In the event that the
pipe ends  coupling as indicated at B in Figure 10. The gap B are of
diameter falling within the range of toleran-  represents the spacing of
the end faces of the ces, the respective bolting faces 46 will engage
bolting pads as it would appear in a coupling each other in parallelism and
in face engagement,  30   having end faces that extend parallel to 'the X-Z
and the possibility of extrusion of the gasket at  plane. As the
probability of gasket extrusion is the bolting faces is precluded. The
coupling    reduced in relationship to a reduction in the width segments 40
in Figure 10 are shown in the         of the gap B, and as the gap A is of
lesserwidth position they would occupy when the two coupl-    than the gap
B, the possibility of gasket extrusion ing segments are aligned with each
other and are   35  in the antagonistic circumstances mentioned not offset.
above is significantly reduced, thus reducing or If the pipe ends are of
lesser diameter than    eliminating the necessity to employ extrusion shown
in Figure 10 then. and as shown in Figure   shields. 11, upon tightening
down of the coupling the        As the bolting faces 46 act to force
offsetting of respective coupling segments will slide laterally   40  the
respective coupling segments in the direction of each other to an offset
position until such time  of the Z axis. the possibility exists of moving
the as the keys 42 of respective coupling segments    keys 42 of one of the
coupling segments into bottom  down and clamp onto the respective
engagement with one of the radial walls of the pipes. This offsetting of
the coupling segments is  grooves in the pipe ends, while at the same time
permitted by the elongation of the bolt hole 52   45   moving the keys 42
of the other coupling segment through which the threaded shank of the track
into engagement with the opposite radial wall of bolt 48 extends.
the grooves in the pipe ends, thus further immobi- By permitting lateral
movement of the respec-   lizing the pipes against relative movement. tive
coupling segments, provision is made for the   In Figure 9 to 11., the end
faces are co-planar for reduction of the effective internal circumferential
50  them to produce bodily movement of offsetting of Iength of the inner
periphery of the coupling, and,  the respective coupling segments in
directions the clamping of the pipes by the coupling in the  axially of the
pipe ends without skewing of the event that the pipes are undersized.
Should the   coupling segments. Figures 12 through 18 illus- pipes be
oversized as opposed to being under-    trate another embodiment of
coupling in which sized, then, the respective coupling segments will  55
the advantage of offsetting of the coupling mem- be slid in the opposite
direction to that shown in  bers is provided, as in the embodiment of
Figure 11. Such sliding movement will result in an  Figures 9 through 11,
and additionally provision increase in the effective internal
circumferential  is intentionally made for rotation of the respective
length of the inner periphery of the coupling.    coupling segments in
opposite directions about enabling it to accommodate and clamp onto the
60  the Y axis. In Figure 12, the respective coupling larger pipes.
segments 54 are provided with bolting pads 56, As illustrated in
chain-dotted lines in Figure 10,  which, as previously described are
provided with there is possibility that the end faces will not  buttresses
58. The respective bolting pads have come into contact with each other in
one or a     end faces 60 which extend perpendicular to the combination of
antagonistic circumstances. In  65   Y-Z plane of the coupling. and which
are inclined 7    13             0 132 192                     14 at an
angle in the order of 30 degrees to the    and, in addition to being
oppositely inclined 



diametral X-Z plane of the coupling, but, which  relative to the Z axis,
and also are inclined relative are oppositely inclined relative to that
plane.  to the X axis. Upon assembly of a coupling from two of the      The
respective bolting faces 76 each include a coupling segments 54, and, as
more clearly    5   central gasket confining wall 80 providing a shown in
Figures 16 and 17, the end faces at one  gasket receiving channel 82 for
confining a gas- side of the coupling will move axially and become  ket.
offset (Figure 16), while at the same time the end  Upon assembly of the
coupling by the use of faces 60 at the opposite side of the coupling will
track bolts as previously described, in addition to move axially in the
opposite direction (Figure 17)   10  the respective bolting pads being able
to move and become offset. In this manner, the coupling   oppositely in a
plane inclined to the X-Z plane and segments are deliberately rotated about
the Y     to move laterally and rotate about the Y axis, as axis for them
to be inclined oppositely relative to  discussed with respect to the
embodiment of the X-Y plane of the coupling, i. e.. the plane   Figures 12
through 18, the respective bolting perpendicular to the longitudinal axis
of the   15   pads can also move oppositely in a plane inclined pipes. As a
consequence, the effective internal  to the X-Z plane and laterally of the
longitudinal Z cirucumferential length of the inner periphery of  axis of
the coupling in the manner discussed with the coupling can be increased or
decreased as     respect to Figures 3 and 4 to bring the respective
required in order to accommodate oversized or     keys into engagement with
the groove walls. undersized pipes while at the same time skewing   20
Additionally, one of the bolting pads of one of the the keys 62, such that
the ends thereof move      coupling segments 70 is urged in the direction
of oppositely in directions parallel to Z axis, and  the X axis and into
engagement with the outer move into abutment at their ends with the respec-
surface of the pipe or the bottom wall of the pipe tive opposite radial
walls of the pipe grooves.   groove, while the other bolting pad acts to
urge A modification of the bolt receiving apertures in  25  the juxtaposed
bolting pad in an opposite direc- the bolting pads 56 is illustrated in
Figures 12 to  tion of the X axis and into clamping engagement 15, that
modification finding equal applicability in  with the pipe end or the
bottom wall of the pipe the embodiments of Figures 1 through 11, and,
groove. In this manner, lateral offsetting of the the embodiment later
described with respect to   respective pairs of bolting pads in the
direction of Figures 19 and 20.                          30  the Z axis is
accomplished, while at the same time In Figures 11 to 15, the bolt
receiving apertures  rotation of the respective pairs of bolting pads 64
are formed with axially extending outwardly    about the Y axis is
provided, and, in addition, diverging portions 64a and 64b, which extend
radial offsetting of the respective pairs of bolting parallel to the Z
axis, and which preferably are  pads relative to the X axis is provided in
order to oriented at an angle of 30 degrees to the longitu-   35
immobilize the pipes to the greatest possible dinal axis 64c of the
apertures 64. When a track  extent. bolt is inserted into the aperture 64,
instead of  Throughout these combined movements of the being guided close
to the longitudinal axis of the  bolting faces 76, the bolting faces remain
in face aperture and held aligned with the longitudinal  contact with each
other, and, the central ribs 80 axis within relatively close limits. the
track bolt  40  inhibit extrusion of the gasket when under com- can swing
within the 30 degrees extent of the    pression. flared aperture portions
64a and 64b, to opposite  While throughout the description of the prefer-
sides of the axis of the apertures. as indicated by  red embodiments
reference has been made to the chain dotted lines in Figure 12.
couplings comprised of two coupling segments, The resulting swinging
movement facilitates   45  it will be appreciated that the coupling may be
the assembly of the respective coupling segments  comprised of three or
more such segments ar- 54 over the pipe ends and over a gasket posi-
ranged in end-to-end relationship for them collec- tioned on the pipe ends.
ready for the insertion of  tively to encircle the pipe ends. In such
arrange- a bolt through the opposite pair of bolting pads,  ments it may be
desirable to include stops to and. the subsequent torquing down of the nuts
to  50   preclude over-tightening at any one of the inter- tighten the
coupling. The flaring of the portions  faces which might otherwise result
in a gap at one 64a and 64b in no way affects the correct position-  of the
interfaces. An example of a stop is shown ing of the track bolt in its
required orientation,  as 30a in Figure 1. lateral shifting of the track
bolt relative to the  In such an embodiment of coupling, the respec-
bolting pad 56 being precluded by the correctly   55  tive end faces of the
bolting pads may take any dimensioned aperture 64 itself.
one of the forms described above with respect to Referring now to Figures
19 and 20 an embodi-  the drawings, or, may be a combination of the ment of
the coupling is shown which combines      various different ones of those
forms. Optionally, the features of the coupling of Figures 3 and 4,  some
of the coupling segments could be hinged and also those of the coupling
Figures 12 through   60  to each other in a conventional manner, the 18.
inclined end faces being provided on the end- In Figure 19, the respective
coupling segments  most coupling segments of the assembly. 70 are provided
with bolting pads 72, the bolting  Instead of being substantially planar,
as previ- pads having reinforcing buttresses 74. end faces  ous described.
the bolting pads of the embodi- 76, and keys 78. The end faces 76 are each
planar,  65   ments of Figures 9 through 20 can be so formed 8    15
0132192                        16 that the track bolts forceably assist in
the lateral  coupling segments. thus allowing one of the 



offsetting of the coupling segments relative to    coupling segments to be
positioned over a gasket each other. Such an embodiment is illustrated in
positioned on the pipe ends, and then the other Figure 21, in which the
respective coupling seg-   segment to be swung laterally over the gasket
ments 100 are provided with end faces 102 which    5   towards the closed
position of the coupling. The are inclined relative to the diametral X-Z
plane of  opposite end of the coupling then would be the coupling, the
bolting pads 104 having bosses   closed by means of bolting pads as
previously 106 formed thereon having bolting faces which      described.
are inclined to the said diametral X-Z plane of the  Alternatively, both
ends of the coupling can be coupling, and which also are inclined relative
to   10   provided with interfitting inclined lugs having the end faces
102. In this embodiment, upon        bores arranged with their axes in the
plane of the insertion and torquing down of the track bolt 108,  associated
end face, and, the coupling closed by resultants of the clamping force will
act in the   an appropriate removable traction mechanism, plane of the
inclined end faces 102 to force       such as toggle mechanism. reacting
against the relative sliding movement between those faces,  15  lugs. and
which permits the lugs to be drawn into and. to force offsetting of the
respective coupling  interengagement with each other to permit inser-
segments, and clamping engagement of the cou-      tion of the bolt 132.
Figure 25 illustrates in chain- pling segments with the radial walls of the
pipe   dotted lines 130a a suitable configuration of the grooves.
lugs to permit the use of such a toggle mechanism Figures 22 to 25
illustrate a modification of the   20   or other suitable form of traction
mechanism. bolting pads of the previous figures, and which     While the
various embodiments of the invention advantageously can be used in the
manner of a      have been described with reference to the use of hinge.
while at the same time retaining the advan-  track bolts for securing the
coupling members to tages previously discussed with respect to the     each
other and providing for the required offset- inclined end faces.
25  ting clamping action, it will be appreciated that In Figures 22 through
25, the respective coupl-  any suitable form of traction mechanism could be
ing segments 120, 122 each define a gasket         employed in substitution
for track bolts. One such receiving channel 124, and terminate in corn-
mechanism is illustrated in Figure 26, in which plementary inclined end
faces 126, 128, as previ-  the coupling segments 110 each are provided
ously described with reference to Figures9   30   with radially extending
traction lugs 112. One of through 18. The adjacent ends of the coupling
the lugs is engaged by a pin 114 carried by a yoke segments each are formed
with lugs. 130 having     116 having arms 118 and a bridging portion 121.
nose portions which extend circumferentially       The bridging portion 121
has a threaded bore in beyond the end faces 126,128, and which extend
which a machine bolt 123 is received, the end of perpendicular to the
planes of the respective end   35  the bolt 123 reacting against the lug
112 of the faces 126 and 128.                                 other
coupling segment. Numerous other forms The respective lugs 130 are
interfitted, and are  of traction mechanism could be employed, includ- of
lesser width than the spacing between the lugs  ing an appropriate toggle
linkage hinged or other- within which they are interfitted, the respective
wise secured to one of the lugs 112 and reacting lugs being secured to each
other by a bolt 132   40   against the other of the lugs. extending through
aligned bores in the lugs. The     In the embodiments described above, the
gas- head of the bolt 132 reacts against an end most    ket has been
omitted for the sake of clarity of lug associated with one of the coupling
segments   illustration. A typical gasket 140 and its position (the
coupling segment 122). and a nut 134          within the coupling segments
is illustrated in threaded onto the bolt 132 reacts against an end   45
Figure 17, as is its relationship to the pipe ends most lug associated with
the other coupling        142. 144, and, the relationship 62 of the keys of
segment (the coupling segment 120).               the coupling segments-to
the grooves in the pipe The axis of the bolt lies in the plane of the end
ends. As an alternative to the. gasket 140, O-rings faces 126, 128, thus
permitting hinging of the    received within grooves in the coupling
segments coupling segments about the axis of the bolt, and,   50   can be
employed. Other sealing means may also permitting sliding movement between
the respec-    be employed as specific applications require. tive end faces
126, 128. Upon torquing down of     While a single groove is shown in each
of the pipe the nut 134, the lug 130 associated with the     ends, it will
be appreciated that multiple grooves. coupling segment 120 is forced to
slide leftwardly  either in cylindrical or fir-tree arrangement could along
the bolt, while simultaneously the head of   55   be provided in the pipe
ends, and, the respective the bolt acts to force the lug 130 associated
with  coupling segments be provided with appropriate the coupling segment
122 rightwardly to slide the  multiple keys. Further, it will be readily
ap- end faces 126, 128 in opposite directions relative  preciated that
instead of grooving the pipe ends to each other, and. to reduce the
effective internal  as illustrated in Figure 17. the pipe ends could be
circumferential length of the inner periphery of   60   beated or have
abutment members secured there- the coupling for the reasons previously
described,  to, and, the keys clamp behind the beads or and in the manner
previously described.            abutments and directly onto the outer
periphery Referring particularly to Figure 24, such a hinge  of the pipes.
The pipes also can be plain ended construction has the advantage of
providing a      and the coupling segments clamped directly on swing-over
connection between the respective   65  to the pipes. 9    17
0132192                       18 While not illustrated, the end faces of
the     claim in which said juxtaposed end faces (26, 28) 



bolting pads of figures 8 through 19 also can be  are inclined relatively
to each other and converge formed in the manner illustrated and described
in the radially inward direction of the coupling. with respect to Figures 6
and 7 of the drawings. In  5. A pipe coupling according to any preceding
such case, the end faces would be formed for    5   claim in which said
juxtaposed end faces are them to accommodate the expected directions of
planar faces. relative movement between the juxtaposed ends       6. A pipe
coupling according to any one of of the coupling segments, either axially
in relation  claims 1 to 4 in which said juxtaposed end faces to the Z
axis, radially in relation to the X axis, or in  (26, 28) comprise at least
one surface formed by a combination of those directions in relation to   10
translating a profile along a reference line lying in the X-Z plane of the
coupling.                    the X-Y plane of the coupling and at an
oblique By providing for skewing and offsetting of the  angle to the X axis
of the coupling. gasket segments, the utility of the coupling is     7. A
pipe coupling according to any preceding extended to its use in clamping
onto the ends of  claim in which the juxtaposed end faces (26, 28) pipes of
different diameter within the range of   15   are reinforced (30, 44) to
minimize flexure thereof, manufacturing  tolerances, namely, one pipe
and said coupling segments (10, 12) have at least which is oversized, and
another pipe which is     limited flexibility intermediate the ends thereof
to undersized with respect to the standard dimen-    permit flexure under
forces generated by said sion.
inclined end faces upon tightening down of said 20   coupling. 8. A pipe
coupling according to any preceding Claims
claim, in which each end of each said coupling segments (10, 12) is formed
with said inclined 1. A pipe coupling of the type having arcuate
juxtaposed end faces. coupling segments (10, 12; 40; 54; 70; 100;   25
9. A pipe coupling according to claim 8, in 120, 122; 110) adapted to be
secured to each      which said juxtaposed end faces form two pairs other
in end-to-end encircling relationship about  (26, 28; 26a, 28a) of such
faces, said pairs being pipe ends with end faces of the segments jux-
oppositely inclined relative to a plane parallel to taposed, engagement
means (24; 42; 62; 78) on     the diametral X-Z plane of the cqupling. each
of the coupling segments for securing the   30  10. A pipe coupling
according to claim  9, juxtaposed ends of pipe members, each said
which said pairs of juxtaposed end faces (26, 28; coupling segment being
recessed for the recep-    26a, 28a) are inclined at opposite but
substantially tion of sealing, means (140), and a traction      equal
angles to each other. mechanism (18,. 20; 48, 50; 108; 132, 134) for
11. A pipe coupling according to claim 8, in tightening the pipe coupling
round the pipe,  35   which said juxtaposed end faces form two pairs
characterised in that the juxtaposed end faces    (26, 28; 26a, 28a) of
such faces, said pairs being (26, 28 ; 26a, 28a ; 46; 60; 76; 102; 126,
128) of  inclined in the same direction relative to the at least one pair
of adjacent ends of the coupling  diametral X-Z plane of the coupling.
segments are complementarily inclined at an         12. A pipe coupling
according to claim 11. in oblique angle to the diametral plane (X-Z) of the
40   which said juxtaposed end faces extend substan- coupling passing
through the said pair of adjacent  tially parallel to each other. ends of
the coupling segments, said end faces       13. A pipe coupling according
to claim 1 or being positioned in at least closely proximal     claim  2,
in which said juxtaposed end faces >   relationship to each other upon
initial assembly  extend perpendicular to the plane (Y-Z) extending of the
coupling onto a pipe having an external   45   perpendicular to the X-Z
plane and passing diameter which is a maximum diameter within a     through
the axis (Z) of the coupling. range of manufacturing tolerances of said
pipes,    14. A pipe coupling according to claim 13, in the traction
mechanism being operative to urge    which said juxtaposed end faces are
planar. said end faces towards each other and then to       15. A pipe
coupling according to claim 13, in slide said end faces across each other
in order to   50   which said juxtaposed end faces comprise at reduce the
effective internal circumferential     least one surface formed by
translating a profile length of the inner periphery of the coupling, thus
along a reference line extending parallel to the Y- to permit the coupling
to clamp onto and secure a  Z plane and oblique to the X-Z plane. pipe
having an external diameter falling within     16. A pipe coupling
according to any of claims said range of manufacturing tolerances.      55
13 to 15, in which each end of each said coupling 2. A pipe coupling
according to claim 1, in     segment is formed with said inclined
juxtaposed which each coupling segment is formed with a      end faces.
channel (22 ; 82; 124) for the reception of sealing  17. A pipe coupling
according to claim 16, in means (140).
which said juxtaposed end faces form two pairs 3. A pipe coupling according
to claim 1 or   60  (26, 28: 26a, 28a) of such faces, said pairs being
claim 2. in which said juxtaposed end faces (26,  inclined in the same
direction relative to said X-Z 28) extend generally parallel to the pipe
axis Z in  plane. the direction of he longitudinal axis of the coup-  18. A
pipe coupling according to claim 16, in ling.
which said juxtaposed end faces form two pairs 4. A pipe coupling according
to any preceding   65  (26, 28; 26a, 28a) of such faces, said pairs being
10    17                  0 132192                       18 While not
illustrated, the end faces of the      claim in which said juxtaposed end
faces (26, 28) 



bolting pads of figures 8 through 19 also can be   are inclined relatively
to each other and converge formed in the manner illustrated and described
in the radially inward direction of the coupling. with respect to Figures 6
and 7 of the drawings. In  5. A pipe coupling according to any preceding
such case. the end faces would be formed for    5   claim in which said
juxtaposed end faces are them to accommodate the expected directions of
planar faces. relative movement between the juxtaposed ends        6. A
pipe coupling according to any one of of the coupling segments, either
axially in relation  claims 1 to 4 in which said juxtaposed end faces to
the Z axis. radially in relation to the X axis, or in  (26, 28) comprise at
least one surface formed by a combination of those directions in relation
to   10  translating a profile along a reference line lying in the X-Z
plane of the coupling.                     the X-Y plane of the coupling
and at an oblique By providing for skewing and offsetting of the   angle to
the X axis of the coupling. gasket segments. the utility of the coupling is
7. A pipe coupling according to any preceding extended to its use in
clamping onto the ends of  claim in which the juxtaposed end faces (26. 28)
pipes of different diameter within the range of   15   are reinforced (30.
44) to minimize flexure thereof, manufacturing  tolerances, namely, one
pipe        and said coupling segments (10, 12) have at least which is
oversized, and another pipe which is      limited flexibility intermediate
the ends thereof to undersized with respect to the standard dimen-
permit flexure under forces generated by said sion.
inclined end faces upon tightening down of said 20   coupling. 8. A pipe
coupling according to any preceding Claims
claim, in which each end of each said coupling segments (10, 12) is formed
with said inclined 1. A pipe coupling of the type having arcuate
juxtaposed end faces. coupling segments (10, 12; 40; 54: 70: 100:   25
9. A pipe coupling according to claim 8, in 120, 122; 110) adapted to be
secured to each       which said juxtaposed end faces form two pairs other
in end-to-end encircling relationship about  (26. 28; 26a, 28a) of such
faces, said pairs being pipe ends with end faces of the segments jux-
oppositely inclined relative to a plane parallel to taposed engagement
means (24 ; 42 ; 62 ; 78) on   the diametral X-Z plane of the coupling.
each of the coupling segments for securing the   30  10. A pipe coupling
according to claim  9, juxtaposed ends of pipe members, each said
which said pairs of juxtaposed end faces (26. 28; coupling segment being
recessed for the recep-     26a, 28a) are inclined at opposite but
substantially tion of sealing means (140), and a traction        equal
angles to each other. mechanism (18, 20; 48, 50: 108; 132. 134) for
11. A pipe coupling according to claim 8. in tightening the pipe coupling
round the pipe,   35   which said juxtaposed end faces form two pairs
characterised in that the juxtaposed end faces     (26, 28: 26a, 28a) of
such faces. said pairs being (26, 28; 26a, 28a ; 46 ; 60 ; 76; 102: 126.
128) of  inclined in the same direction relative to the at least one pair
of adjacent ends of the coupling  diametral X-Z plane of the coupling.
segments are complementarily inclined at an          12. A pipe coupling
according to claim 11. in oblique angle to the diametral plane (X-Z) of the
40   which said juxtaposed end faces extend substan- coupling passing
through the said pair of adjacent  tially parallel to each other. ends of
the coupling segments. said end faces        13. A pipe coupling according
to claim 1 or being positioned in at least closely proximal      claim  2.
in which said juxtaposed end faces relationship to each other upon initial
assembly    extend perpendicular to the plane (Y-Z) extending of the
coupling onto a pipe having an external   45   perpendicular to the X-Z
plane and passing diameter which is a maximum diameter within a
through the axis (Z) of the coupling. range of manufacturing tolerances of
said pipes,     14. A pipe coupling according to claim 13, in the traction
mechanism being operative to urge     which said juxtaposed end faces are
planar. said end faces towards each other and then to        15. A pipe
coupling according to claim 13. in slide said end faces across each other
in order to   50   which said juxtaposed end faces comprise at reduce the
effective internal circumferential      least one surface formed by
translating a profile length of the inner periphery of the coupling, thus
along a reference line extending parallel to the Y- to permit the coupling
to clamp onto and secure a  Z plane and oblique to the X-Z plane. pipe
having an external diameter failing within      16. A pipe coupling
according to any of claims said range of manufacturing tolerances.       55
13 to 15. in which each end of each said coupling 2. A pipe coupling
according to claim 1. in      segment is formed with said inclined
juxtaposed which each coupling segment is formed with a       end faces.
channel (22 ; 82 ;124) for the reception of sealing  17. A pipe coupling
according to claim 16. in means (140).
which said juxtaposed end faces form two pairs 3. A pipe coupling according
to claim  1 or   60  (26, 28: 26a. 28a) of such faces. said pairs being
claim 2. in which said juxtaposed end faces (26.   inclined in the same
direction relative to said X-Z 28) extend generally parallel to the pipe
axis Z in  plane. the direction of he longitudinal axis of the coup-   18.
A pipe coupling according to claim 16. in ling.
which said juxtaposed end faces form two pairs 4. A pipe coupling according
to any preceding   65   (26, 28 ; 26a. 28a) of such faces. said pairs being
10    19                  0132192                       20 oppositely
inclined relative to said X-Z plane.       bolt (132) having its
longitudinal axis extending 



19. A pipe coupling according to claim 1 or     parallel to the plane of
said end faces (120, 122). claim 2, in which said juxtaposed end faces are
32. A pipe coupling according to claim 31, in inclined at an oblique angle
to the Z axis, and are  which each end of each coupling segment is also
inclined at an oblique angle to the X axis.    5   provided with said lugs
(130. 130a). 20. A pipe coupling according to claim 19. in     33. A pipe
coupling according to claim 30 or which said juxtaposed end faces are
planar.       claim 31. in which said lugs provide positioning 21. A pipe
coupling according to claim 19, in   and reaction members for a removable
traction which said juxtaposed end faces comprise at       means useable in
closing the coupling and align- least one surface formed by translating a
profile  10  ing the bores in the respective lugs (130, 130a) to along a
reference line extending oblique to said  permit insertion of said traction
bolt (132). X. Y and Z axes. 22. A pipe coupling according to any of claims
19 to 21, in which each end of each said coupling  Patentansprfiche segment
is formed with said inclined juxtaposed   15 end faces.
1. Rohrkupplung von der Art mit gebogenen 23. A pipe coupling according to
claim 22. in   Kupplungssegmenten (10. 12: 40; .54; 70, 190; which said
juxtaposed end faces form two pairs    120. 122 ; 110). die zur Befestigung
aneinander in (26, 28; 26a, 28a) of such faces, said pairs being  einer
Ende-An-Ende-Umfassung urn Rohrenden inclined in the same direction
relative to said X-Z   20   eingerichtet sind, wobei die Endflichen der
Seg- plane.                                            mente nebeneinander
liegen, Verbindu ngsmittel 24. A pipe coupling according to claim 22, in
(24 ;42 ; 62 ; 78) an jedern der Kupplungssegmen- which said juxtaposed end
faces form two pairs   te zur Sicherung der nebeneinanderliegenden (26, 28
;26a, 28a) of such faces, said pairs being  der Rohrst0cke, wobei die
Kupplungssegmente oppositely inclined relative to said X-Z plane.  25   zur
Aufnahme von Dichtungsmittel (140) einge- 25. A pipe coupling according to
any preceding  dreht sind. und einem Anziehmechanismus (18. claim, in which
said traction mechanism is corn-  20 ; 48, 50:;108:;132. 134) zurn
Festziehen der prised by a track bolt (108).            Rohrkupplung umn
das Rohr. dadurch gekenn- 26. A pipe coupling according to claim 25, in
zeichnet, daB die nebeneinanderliegenden End- which said track bolt (108)
extends through aper-  30   flichen (26. 28: 26a, 28a ;, 46 ;60 : 76 ;102 ;
126. tures in bolting pads (14, 16; 56; 72; 104) formed  128) wenigstens
eines Paares von benachbarten on the juxtaposed ends (26, 28 : 26a, 28a ;
46 ;  Endf lichen (26, 28 ; 26a. 28a; 46 ; 60;- 76:;102. 60 ;76; 102
;126,128) of said coupling segments.  126, 128) in einer in einem schiefen
Winkel 27. A pipe coupling according to claim 26, in   komplementir geneigt
zu der das Paar von be- which each end of each said coupling segments  35
nachbarten  Enden  der  Kupplungssegmente (120, 122) is formed with said
bolting pads (1 04).  durchdringenden diametralen Ebene (X-Z) verla- 28. A
pipe coupling according to claim 25 or    uft, wobei die Endflichen
wenigstens in einer claim 26, in which said apertures formed in the
dichten proximalen Beziehung zueinander posi- bolting pads (14, 16 ; 56;
72; 104) include faces  tioniert sind bei Beginn der Montage der Kupp-
which diverge outwardly from said apertures to   40  lung auf emn Rohr mit
einem Aul~endurchmesser, permit relative angular movement between said
der einen Maximalwert innerhalb eines; Bereiches track bolt and the
associated bolting pad.        der Fertigungstoleranz ist, der
Anziehmechanis- 29. A pipe coupling according to any of claims  mus die
Endflfichen-gegeneinander zwingt und 1 to 24, in which said traction
mechanism includes  sodann die Endflichen quer gegeneinander abutment
members (112; 130, 130a) on adjacent   45   schiebt. umn die wirksame
lnnenurnfangsfldche coupling segments, and a traction member (18;     der
inneren Peripherie der Kupplung zu verrin- 48; 132) interconnecting said
abutment members    gern, urn so der Kupplung eln Klemmen und for closing
said coupling.                        Sichern des Rohres; mit einem
Aul~enduchmesser. 30. A pipe coupling according to claim 29, in    der
innerhalb der Fertigungstoleranz liegt, zu which said traction member is
comprised by a   50   ermoglichen. yoke (116) having spaced parallel links
(118)       2. Rohrkupplung nach Anspruch 1. wobei jedes interconnected by
a transverse pin (114) at one of  Kupplungssegment mit einem  Kanal (22;
82; their ends and interconnected by a bridge (1 21) at  124) zur Aufnahme
einer Dichtung (140) ausgebil- the other of their ends, the pin being
engaged    det ist. with an abutment member (112) of one of said   55    3.
Rohrkupplung nach Anspruch 1 oder An- coupling segments (1 10). and the
bridge having a  spruch 2. wobei sich die nebeneinanderliegende bolt (123)
threaded therethrough and which is     Endflichen (26, 28) im wesentlichen
parallel zu engaged with an abutment member (112) at the      der Rohrachse
Z in Richtung der Langsachse der other of said coupling segments.
Kupplung erstrecken. 31. A pipe coupling according to claim 1 or   810
4. Rohrkupplung. nach einem de vorangehen- claim 2, in which at least one
pair of adjacent pipe  den Anspri.che. wobqi die nebeneinanderliegen- ends
are secured. to each other by means of        den Endf lichen (26. 28)
relativ zueinander geneigt spaced inter-fitting lugs (130, 130a) oriented
in  sind und in der radialen FRichtung der Kupplung planes perpendicular to
said end faces, and       nach innen konvergieren. which are connected to
each other by a traction   65   .5. Rohrkupplung nach einem der vorangehen-
21                  0132192                      22 den Anspruche. wobei
die nebeneinanderliegen-    sind. den Endflachen ebene Flachen sind.
18. Rohrkupplung nach Anspruch 16, wobei 



6. Rohrkupplung nach einem der Anspruche 1      die nebeneinanderliegenden
Endflachen zwei bis 4, wobel die nebeneinanderliegenden Enfli-   Paare (26,
28; 26a. 28a) solcher Flachen bilden. chen (26. 28) wenigstens eine durch
Ubertragen    5   wobei die Paare entgegengesetzt relativ zu der X- eines
Profils entlang einer in der X-Y-Ebene der  Z-Ebene geneigt sind. Kupplung
und einem schiefen Winkel zu der X-       19. Rohrkupplung nach Anspruch 1
oder An- Achse der Kupplung liegende Bezugslinie geform-  spruch 2. wobei
die nebeneinanderliegenden te Flache aufweist.
Endflachen in einem schiefen Winkel zu der Z- 7. Rohrkupplung nach einem de
vorangehenden   10   Achse und weiter in einem schiefen Winkel zu der
Anspruche, wobei die nebeneinanderliegenden       X-Achse geneigt sind.
Endflachen (26, 28) verstarkt (30,44) sind, um ihre  20. Rohrkupplung nach
Anspruch 19, wobei Biegung zu minimieren, und wobei die Kupp-       die
nebeneinanderliegenden  Endflichen  plan lungssegmente (10, 12) wenigstens
eine begrenz-  sind. te Flexibilitat zwischen deren Enden hat, um eine   15
21. Rohrkupplung nach Anspruch 19, wobei Biegung unter der Kraft zu
erlauben, die durch   die nebeneinanderliegenden Endflachen wenig- die
geneigte Endflache bei Anziehen der Kupp-     stens eine Fliche aufweisen,
die clurch Ubertra- lung-erzeugt wird.                               gen
eines Profils entlang einer Bezugslinie ge- 8. Rohrkupplung nach einem der
vorangehen-      formt ist. die sich schrig zu der X-, Y- und der. Z- den
Anspruche, wobei jedes der Enden jedes der   20   Achse erstreckt.
Kupplungssegmente (10, 12) mit dem geneigten       22. Rohrkupplung nach
Anspruch 19, wobei nebeneinanderliegenden  Endflichen  versehen     jedes
der Enden jedes der Kupplungssegmente K    ist.
mit den geneigten, nebeneinanderliegenden End- 9. Rohrkupplung nach
Anspruch 8, wobei die      flachen ausgebildet ist. nebeneinanderliegenden
EnflAchen zwei Paare   25    23. Rohrkupplung nach Anspruch 22, wobei (26,
28; 26a. 28a) solche Flichen bilden, die    die nebeneinanderliegenden
Endflachen zwei gegeneinander geneigt sind relativ zu einer Ebe-  Paare
(26. 28; 26a, 28a) solcher Flichen bilden, ne, die parallel zu der
Diametralen X-Z-Ebene der  wobei die Paare in derselben Richtung relativ zu
4 Kupplung liegt.                                  der X-Z-Ebene geneigt
sind. 10. Rohrkupplung nach Anspruch 9, wobei die  30    24. Rohrkupplung
nach Anspruch 22, wobei Paare von nebeneinanderliegenden Endflachen
die nebeneinanderliegenden  Endflichen zwei (26, 28; 26a, 28a)
gegeneinander aber mit im      Paare (26, 28; 26a, 28a) solcher Flachen
bilderi, wesentlichen gleichem  Winkel zueinander ge-      wobei die Paare
entgegengesetzt relativ zu der X- neigt sind.
Z-Ebene geneigt sind. 11. Rohrkupplung nach Anspruch 8, wobei die  35
25. Rohrkupplung nach einem der vorangehen- nebeneinanderliegenden
Endflachen 2 Paare (26,   den AnsprOche, dadurch gekennzeichnet. daB 28 ;
26a, 28a) bilden, wobei die Paare in derselben  der Anziehmechanismus durch
einen Anziehbol- Richtung relativ zu der diametralen X-Z-Ebene    zen (108)
gebildet wird. der Kupplung geneigt sind.                         26.
Rohrkupplung riach Anspruch 25, wobei 12. Rohrkupplung nach Anprusch 11,
wobei  40   der Anziehbolzen (308) sich durch Offnungen in die
nebeneinanderliegenden Endflichen sich im     Bolzlaschen (14, 168; 56; 72;
104) in den neben- wesentlichen parallel zueinander erstrecken.
einanderliegenden Enden (26, 28 ; 26a, 28a; 46; 13. Rohrkupplung nach
Anspruch 1 oder An-       60 ; 76; 102; 126; 128) der Kupplungssegmente \
spruch 2. wobei die nebeneinanderliegenden      erstreckt. Endflachen sich
senkrecht zu der Ebene Y-Z   45    27. Rohrkupplung nach Anspruch 26, wobei
erstrecken, die senkrecht zu caer X-Z-Ebene verla-  die Enden jedes der
Kupplungssegmente (120, uft und die Z-Achse der Kupplung schneidet.
122) mit den Bolzlaschen (104) ausgebildet ist. 14. Rohrkupplung nach
Anspruch 13. wobei         28. Rohrkupplung nach Anspruch 25 oder An-
r die nebeneinanderliegenden  Endflachen plan      spruch 26, wobei die in
den Bolzlaschen (14, 16; sind.                                       s0
56; 72; 104) ausgebildeten Offnungen Flichen 15. Rohrkupplung nach Anspruch
13, wobei        aufweisen, die nach auSen von der Offnung diver- die
nebeneinanderliegenden Endflichen wenig-      gieren, um eine relative
Winkelbewegung zwi- stens eine Fliche aufweisen, die durch Ubertra-   schen
dem Anziehbolzen und der zugeh6rigen gen eines Profils entlang einer
Bezugslinie ge-   Bolzlasche zu ermoglichen. formt ist, die sich parallel
zu der Y-Z-Ebene und   55    29. Rohrkupplung nach einem der Ansprumche
schrig zu der X-Z-Ebene erstreckt.  -             1 bis 24. wobei der
Anziehmechanismus Anschla- 16. Rohrkupplung einem der Anspruche 13 bis
gelemente (112, 130, 130a) aut den benachbarten 15, wobei jedes der Enden
jedes der Kupplungs-   Kupplungssegmenten aufweist und die Anziehele-
segmente mit den geneigten, nebeneinanderlie-     mente (18; 48; 132) die
Anschlagelemente zum genden Endflachen ausgebildet ist.          60
SchlieSen der Kupplung verbindet. 17. Rohrkupplung nach einerm der
vorangehen-     30. Rohrkupplung nach Anspruch 29, wobei den Anspruche,
wobei die nebeneinanderliegen-     das Anziehelement aus einem Joch (116)
besteht, den Endflichen zwei Paare (26, 28; 26a. 28a)      das mit Abstand
voneinander angeordnete Paral- solcher Flachen bilden, wobei die Paare in
dersel-  lelverbindungen (118) aufweist. das durch einen ben Richtung
relativ zu der X-Z-Ebene geneigt   65   Querstift (114) an einem ihrer
Enden und durch 12 c   L  S~~~~~~.      23               00132192
24 eine Brucke (121) an dem anderen ihrer Enden        tuyau dont le
diametre exterieur tombe a l'inte- 



verbunden ist. wobei der Stift mit einem Anschlag   rieur desdites limites
de tolerance de fabrication. (112) auf einem der Kupplungssegmente (110) in
2. Raccord de tuyauterie selon la revendication Eingriff steht und die
Brucke einen Bolzen (123)    1, dons lequel chaque segment de raccordement
hat, der durch diese geschraubt ist und der mit    5   comporte une gorge
(22; 82: 124) destinee a einem  Anschlagelement (112) an dem anderen
recevoir un moyen d'etanch6ite (140). der Kupplungssegmente in Eingriff
steht.              3. Raccord de tuyauterie selon la revendication 31.
Rohrkuppluing nach Anspruch 1 oder 2,         1 ou la revendication 2. dans
lequel lesdites faces wobei wenigstens ein Paer von benachbarten
terminales juxtapos6es (26, 28) sont generalement Rohrenden aneinander
gesichert sind mittels mit  10   paralleles A l'axe Z des tuyaux dans la
direction Abstand voneinander angeordneter Passungsna-        de l'axe
longitudinal du raccord. sen (130, 130a). die in Ebenen senkrecht zu den
4. Raccord de tuyauterie selon l'une quelcon- Endflachen ausgerichtet sind,
und die miteinan-     que des revendications pr6cedentes, dans lequel der
durch einen Anziehbolzen (132) verbunden        lesdites faces terminales
juxtaposees (26, 28) sind, dessen LAngsachse sich parallel zu der   15
sont inclinees l'une par rapport a l'autre et conver- Ebene der EndflAchen
(120, 122) erstreckt.          gent radialement vers l'interieur du
raccord. 32. Rohrkupplung nach Anspruch 31, wobei            5. Raccord de
tuyauterie selon l'une quelcon- die Enden jedes Kupplungssegments mit der
que des revendications precedentes. dans lequel Nase (130, 130a) versehen
ist.                      lesdites faces terminales juxtaposees sont des
33. Kupplungselement nach Anspruch 30 odor   20   faces planes. Anspruch
31. wobei die Nasen Positionierungs-         6. Raccord de tuyauterie selon
l'une quelcon- und Reaktionselemente fur ein entfernbares An-      que des
revendications 1 a 4, dans lequel lesdites ziehmittel bilden, das bei dem
SchlieBen der       faces terminales juxtaposees (26. 28) compren- Kupplung
und dem Ausrichten der Bohrungen in        nent au moins une surface formee
par translation den jeweiligen Nasen (130, 130a) verwendbar   25   d'un
profil le long d'une ligne de reference situee sind. um das Einsetzen des
Anziehbolzens (132)      dons le plan X-Y du raccord et formant un angle zu
ermoglichen.                                     oblique avec l'axe X du
raccord. 7. Raccord de tuyauterie selon l'une quelcon- que des
revendications precedentes, dons lequel Revendications
30   les faces terminales juxtaposees '(26, 28) sont renforcees (30, 44)
pour que lour flexion soit 1. Raccord de tuyauterie du type comprenant
reduite au minimum, et lesdits segments de rac- des segments de
raccordement en forme d'arc de      cordement (10, 12) ont au moins une
flexibilite cercle (10. 12, 40-; 54; 70; 100; 120; 122; 110)    limitee
entre leurs extr6mit6s defacon a permettre congus pour etre fixes les uns
aux autres en   35   une flexion sous les forces qui sont engendrees
relation d'encerclement bout a bout autour des      par lesdites faces
terminales inclin6es lors du extremites des tuyaux, les faces terminales
des     serrage dudit raccord. segments etant juxtaposees, des moyens
d'enga-        8. Raccord de tuyauterie selon l'une quelcon- gement (24;
42; 62; 78) sur chacun des              que des revendications precedentes,
dens lequel segments de raccordement pour fixer les extremi-  40   chaque
extremite de chacun desdits segments de tes juxtaposees des tuyaux, chacun
desdits          raccordement (10, 12) presente lesdites faces segments de
raccordement etant evide en vue de      terminales juxtaposees et
inclin6es. Ia reception de moyens d'etanch6ite (140), et un      9. Raccord
de tuyauterie selon la revendication mecanisme de traction (18, 20; 48,
50.: 108; 132,   8, dans lequel lesdites faces terminales juxtapo- 134)
pour serrer le raccordement de tuyau autour   45   s6es forment deux paires
(26, 28; 26a. 28a) de du tuyau, caract6rise en ce que les faces termina-
telles faces, lesdites paires etant inclin6es en les juxtapos6es (26, 28;
26a, 28a: 46: 60: 76;      sons contraires par rapport a un plan parallele
au 102: 126, 128) d'au moins une paire d'extr6mit6s    plan X-Z diametral
du raccord. adjacentes des segments de raccordement sont          10.
Raccord de tuyauterie selon la revendica- inclinees de faeon complementaire
suivant un   50   tion 9, dans lequel lesdites paires de faces termi- angle
oblique par rapport au plan diametral (X-Z)   nales juxtaposees (26, 28;
26a, 28a) sont inclinees du raccordement passant par ladite paire d'extre-
en sens contraires mais suivant des angles sensi- mites adjacentes des
segments de raccordement,      blement egaux l'une par rapport a l'autre.
Iesdites faces terminales 6tant dispos6es en rela-    11. RaccQrd de
tuyauterie selon la revendica- tion mutuelle au moins etroitement proximale
55   tion 8, dens lequel lesdites faces terminales juxta- lors du montage
initial du raccord sur un tuyau     posees forment deux paires (26, 28 ;
26a. 28a) de dont le diametre exterieur est un diametre maxi-    telles
faces, lesdites paires etant inclin6es dans le mal a l'interieur des
limites de tolerance de       meme sans par rapport au plan X-Z diametral
du fabrication desdits tuyaux. Ie mecanisme de trac-   raccord. tion ayant
pour effet. de pousser lesdites faces   60  12. Raccord de tuyauterie selon
la revendica- terminales l'une vers l'autre. puis de faire coulis-  tion
11, dans lequel lesdites faces terminales ser lesdites faces terminales
l'une sur l'autre afin  juxtaposees sont sensiblement paralleles l'une a de
reduire la longueur circonferentielle interne    l'autre. utile du pourtour
interne du raccord, et permettre    13. Raccord de tuyauterie selon la
revendica- ainsi au raccord de se refermer sur et de fixer un   65  tion 1
ou la revendication 2. dans lequel lesdites 13 I 1II IID11111 M IIID Dil
IDII    .: -   .  25                  0 132192                       26 



faces terminalbs juxtapos6es sont perpendiculai-      26. Raccord de
tuyauterie selon la revendica- res au plan (Y-Z) qui est perpendiculaire au
plan   tion 25, dens lequel iedit boulon de guidage (108) X-Z et passe par
l'axe (Z) du raccord.               passe par des ouvertures menagees dens
des 14. Raccord de tuyauterie selon la revendica-      patins de boulonnage
(14. 16; 56; 72: 104) tion 13, dens lequel lesdites faces terminales    5
torm6s sur les extremites juxtaposees (26. 28; juxtaposees sont planes.
26a, 28a; 46; 60; 76; 102; 126; 128) desdits 15. Raccord de tuyauterie
selon la revendica-      segments de raccordement. tion 13, dans lequet
lesdites faces terminates         27. Raccord de tuyauterie selon la
revendica- juxtapos6es comprennent au moins une surface         tion 26i
dans lequel chaque extr6mite de chacun formee par translation d'un profil
le long d'une   10   desdits segments de raccordement (120. 122) ligne de
r6ference parallele au plan Y-Z et oblique  presente lesdits patins de
boulonnage (104). par rapport au plan X-Z.                              28.
Raccord de tuyauterie selon la revendica- 16. Raccord de tuyauterie selon
l'une quelcon-    tion 25 ou la revendication 26, dans lequel lesdites que
des revendications 13 a 15, dens lequel          ouvertures m6nagees dens
les patins de boulon- chaque extremit6 de chacun desdits segments de   15
nage (14, 16; 56; 72; 104) comprennent des raccordement presente lesdites
faces terminates      faces qui divergent vers l'exterieur desdites ouver-
juxtaposees et inclinees.                            tures de fagon a
permettre un deplacement angu- 17. Raccord de tuyauterie selon la
revendica-     laire relatif dudit boulon de guidage et du patin de tion
16, dens lequel lesdites faces terminates       boulonnage correspondent.
juxtapos6es forment deux paires (26. 28; 26a,   20     29. Raccord de
tuyauterie selon l'une quelcon- 28a) de telles faces, lesdites paires etant
inclinees  que des revendications 1 a 24, dans lequel ledit dens le meme
sens par rapport audit plan X-Z.        mecanisme de traction comprend des
elements 18. Raccord de tuyauterie selon la revendica-      de but6e (112;
130, 130a) sur les segments de tion 16, dens lequel lesdites faces
terminates       raccordement adjacents, et un blement de trac- juxtapos6es
forment deux paires (26, 28: 26a.   25   tion (18; 48: 132) reliant entre
eux lesdits ete- 28a) de telles faces, lesdites paires etant inclin6es
ments de butee pour fermer ledit raccord. en sens contraires par
rapport'audit plan X-Z.         30. Raccord de tuyauterie selon la
revendica- 19. Raccord de tuyauterieselon la revendica-     tion 29, dens
lequel ledit element de traction est tion 1 ou la revendication 2. dans
lequel lesdites   constitue par un etrier (116) ayant des branches faces
terminates juxtaposees sont inclinees selon    30   paralleles espacees
(118) qui sont reliees entre un angle oblique par rapport a l'axe Z et sont
elles par un axe transversal (114) a l'une de leurs gegalement inclin6es
selon un angle oblique par      extremites et par un pont (121) A l'autre
de leurs rapport a l'axe X.                                   extremites,
I'axe s'engageant sur un element de 20. Raccord de tuyauterie selon la
revendica-      butee (112) de l'un desdits segments de raccorde- tion 19,
dens lequel lesdites faces terminates   35   ment (110), et le pont etant
traverse par un boulon juxtapos6es sont planes.
filete (123) qui s'engage sur un element de but6e 21. Raccord de tuyauterie
selon la revendica-     (112) de l'autre desdits segments de raccorde- tion
19, dens lequel lesdites faces terminates       ment. juxtaposees
comprennent au moins une surface          31. Raccord de tuyauterie selon
la revendica- formee par translation d'un profil le long d'une   40   tion
1 ou la revendication 2. dans lequel les ligne de reference oblique par
rapport auxdits      extremites de tuyau adjacentes d'au moins une axes X,
Y et Z.                                      paire sont fix6es l'une a
l'autre au moyen de 22. Raccord de tuyauterie selon l'une quelcon-
pattes espacees (130,130a) d'adaptation mutuelle K...  que des
revendications 19 a 21. dens lequel         qui sont orient6es dens des
plans perpendiculai- chaque extremite de chacun desdits segments de   45
res auxdites faces terminates et qui sont raccor- raccordement presente
lesdites faces terminales     dees l'une A l'autre par un boulon de
traction juxtaposees et inclin6es.                            (132) dont
l'axe longitudinal est parallele au plan 23. Raccord de tuyauterie selon la
revendica-      desdites faces terminates (120, 122). tion 22. dens lequel
lesdites faces terminates        32. Raccord de tuyauterie selon la
revendica- juxtaposees forment deux paires (26, 28; 26a,   50   tion 31,
dens lequel chaque extremite de chaque 28a) de telles faces, lesdites
paires etant inclinees  segment de raccordement est munie desdites dens le
meme sens par rapport audit plan X-Z.        pattes (130, 130a). 24.
Raccord de tuyauterie selon la revendica-        33. Raccord de tuyauterie
selon la revendica- tion 22, dans lequel lesdites faces terminates
tion 30 ou la revendication 31, dens lequel lesdites juxtaposees forment
deux paires (26. 28; 26a,  5s   pattes forment des 6lements de
positionnement 28a) de telles faces. Iesdites paires etant inclin6es  et de
reaction pour un moyen de traction amovible en sens contraires par rapport
audit plan X-Z.       qui est utilisable pour fermer le raccord et pour 25.
Raccord de tuyauterie selon lNune quelcon-     aligner les alesages des
pattes respectives (130. quo des revendications precedentes. dens lequel
130a) afin de permettre l'insertion dudit boulon ledit mecanisme de
traction est constitu6 par un   60   de traction (132). boulon de guidage
(108);* 65IIIII uliilul111 c   L 4         S 14    


