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According to the present invention there is provided a pipe joint
comprising, a box having a This invention relates to pipe joints and more
tapered thread and an annular primary seal sur- ;particularly to joints to
be used downhole in a   face, an annular seal groove in the box at the last
producing well.                                5    thread, an annular seal
member of compressible The invention may be used with drill pipe, tubing
material in said seal groove, a step between said or a casing, all of which
are referred to herein as  primary seal surface and said seal groove, an
"pipe",                                             annular secondary seal
surface between said step The trend towards deeper and deeper wells,
and seal groove, a pipe having a tapered thread along with higher pressures
and more severe   10   and an annular primary seal surface for sealing
environments found at these depths, has created a   engagment with the
primary seal surface of the requirement for heavy wall tubular goods. The
box, said pipe thread extending into said seal depths and pressures require
high strength pipe;    groove when the pipe joint is fully made up, an on
the other hand, the severe H2S conditions        annular secondary seal
surface on said pipe require that the material be of low hardness. Low
15   between the thread and primary seal surface for hardness inherently
demands softer, and there-      engaging said secondary seal surface in the
box, a fore, lower strength materials. Hence "ultra heavy.  step between
said primary and secondary seal walls" are required to develop the
strengths        surfaces on said pipe and spaced from said step in needed.
the box when the joint isfully made up to provide a To utilise the full
pipe strength of these ultra   20   spacefor receiving any seal material
extruded past avy wall materials, connections must be           said
secondary seal surfaces, said box and pipe eveloped that utilise as many of
the required         having the following approximate relationship: Matures
of the pipe, while sacrificing as few features as possible. The desired
features are that                 tb    tp the connections develop full
pipe strength and    25                    [err] tensile strength, internal
pressure rating, and                     Db    Dp collapse rating. The
connection should also be able to withstand high temperatures and/or bend-
wherein, tb is the thickness of the box wall at the ing.
largest diameter point of sealing engagement Pipe joints which comprises a
pipe and box with   30   between said primary sealing surfaces, Db is the
tapered threads and which include in addition to a  outer diameter of the
box at the point where tb is frusto-conical metal-to-metal seal between the
measured, tp is the full wall thickness of the pipe, pipe and box a
secondary resilient type seal        and Dp is the diameter of the pipe at
the full wall therebetween are known and described in, for
thickness, characterised in that said primary seal example, EP-A-0044778
and US-A-3850461.   35  surfaces are provided by frusto-conical surfaces
Furthermore in US-A-3850461 the seal is in a        extending at a first
taper, said secondary seal groove located in the box atthe lastthread
thereof,  surfaces are provided by frusto-conical surfaces and the pipe
thread extends into this groove when   extending at a second taper which is
less than said the point is made up.                               first
taper, and said secondary seal surfaces The present pipe joint is designed
such that the    40   engage during make-up of the joint prior to the box
of the joint will have approximately the same   engagement of said primary
seal surfaces and internal pressure rating at the point of maximum    prior
to any significant extrusion of said resilient etal-to-metal seal, that is,
resistance to balloon-  seal. , as does the full wall thickness of the pipe
The resistance to ballooning of the box at the between a pair of
connectors. The thread system    45   maximum diameter of the
metal-to-metal seal is at may be designed without regard to the seal
least equal to the resistance to ballooning of the surfaces between pipe
and box and a step surface    pipe being connected together and the thread
may joint the metal-to-metal seal system and the    system may be designed
for optimum strength thread system.
without regard to the metal-to-metal seal. It is frequently desirable to
include in addition to   so    In the invention a pipe joint has a
metal-to-metal the metal-to-metal seal in a pipe joint a secondary  seal
with a back-up seal of compressible material seal of plastic or resilient
material.              in which the material is placed under compression In
accordance with this invention, the pipe joint  without interfering with
the normal engagement is designed such that a resilient or plastic seal may
and sealing of the metal-to-metal seal surfaces. be utilised. Where a
plastic material inert to well   55  As the joint is made up, excess
compressible fluids is utilised which must be compressed to be   material
is extruded from the zone of the back-up effective, the invention provides
for maintaining   seal until just before final make-up of the joint at such
material under compression without the         which time the compressible
material is confined plastic seal interfering with the normal engage-
and placed in compression during final make-up ment and sealing function of
the metal-to-metal   60   and in which means are provided for receiving the
seal.                                               extruded material so
that it will not reach the It is an object of this invention to provide a
pipe  primary metal-to-metal sealing surfaces and poss- joint in which the
box is designed to have a        ible interfere with their normal
engagement and resistance to ballooning equal to or greater than   sealing
functions. the pipe connected together by the pipe joint.  65    The pipe
joint has primary and secondary 



2    3               EP 0 173 691 B1                      4 metallic seal
surfaces with each, of a cooperating  enlarged scale of a modified form of
pipe joint of pair of seal surfaces extending at complementary   Figures 5,
6. and 7 in which a compressible tapers and a resilient seal entrappe
between the  member provide a back-up seal; prior to the pin secondary seal
surfaces and the thread system of   threads engaging the compressible
material; the joint. The interference between the seal sur-    5  Figure 7A
is a view similar to Figure 5a showing faces and the roots and crests of
the thread of the  the pipe joint in fully made-up position with the joint
are such that the thread interference does    seal material under
compression and with excess not affect the sealing charactersitics of the
seal material which was extruded during make-up metallic seals and the
secondary seal likewise      contained within an excess seal groove and the
does not interfere with the primary seal.     10   primary and secondary
metal seals in sealing The pipe joint can be coated with a malleable
engagement; anodic metal such as cadmium.                         Figures
5AA and 7AA are views similar to Also as the joint is made up, excess
compress-    Figures 5A and 7A illustrating a modified form of ible
material can be extruded from the back-up      joint which embodies the
invention. seal area after which a secondary metal-to-metal   15  The pipe
10 is provided with an external seal becomes effective to act as a
secondary        tapered thread 11 thereon. Preferably, this thread
metai-to-metal seal for the joint and to confine the  is of the buttress
type having its load bearing compressible material against further
extrusion     surface extending substantially normal to the so that as the
joint is finally made up, the material  center line of the pipe. In some
instances, the may be placed under substantial compression.  20   taper of
the threads may be that normally used, Means can be provided for receiving
the           that is on the order of three-quarters of an inch extruded
seal material so that it will not reach the  per foot. In many instances,
where very heavy area of the primary metal-to-metal seal and poss-   wall
pipe is used, it will be preferred to use a ibly interfere with full
make-up and sealing of the  larger taper such as one and one-quarter inch
per metal-to-metal seal.                          25   foot. The use of the
steeper taper permits a A pipe joint constructed in accordance with this
shorter threaded section of the pipe and box of invention will have a wall
thickness at the greatest  the coupling. The shorter threaded section in
turn diameter section of the metal-to-metal seal such    reduces the
overall length of the coupling and that this thickness relative to the
diameter of the  permits greater control and accuracy in cutting box is
equal to or slightly greater than the ratio of   30   threads and other
surfaces. the full wall thickness of the pipe to the diameter   Adjacent
the smaller diameter end of thread 11, of the pipe.
the outer diameter of the pipe steps down at 12 to Thus, the pipe will be
constructed according to   a smaller diameter surface 13 which may be the
relationship                                    smaller than the diameter
of the smallest box 35   thread. This surface 13 is a sealing surface and
tb    tp                            extends annually about the pipe and
longi- [err]                    tudinally for a short distance adjacent the
end of Db    Dp                            the pipe. This surface 13 should
be contoured to result in a firm sealing contact with the box of the
wherein: tb is the thickness of the box wall at the    40   coupling when
the joint is made up. For instance, largest diameter point of sealing
engagement        the surface may be on a slight taper or it may be between
the sealing surfaces in the box and on      on a radius to provide the
sealing contact. the outer diameter surface of the pipe, Db is the
Preferably, the pipe is stressed radially out- outer diameter of the box at
the point where tb is  wardly to ensure the sealing characteristics of the
measured, tp is the full wall thickness of the pipe,   45   surface 13 and
for this purpose, the end of the and Dp is the diameter of the pipe at the
full wall  pipe 14 forms an acute angle with the surface 13. thickness.
By way of example, the sealing surface 13 may be The invention will now be
described by way of     formed on an angle slightly less than 3 and the
example only and with particular reference to the   abutment surface 14 on
an angle of approxi- accompanying drawings. In the drawings:       so
mately 15. Figure 1 is a quarter-section view of a pipe joint  The box 15
of the coupling will have an internal including a coupling between two
pipes;            thread 16 complementary to and mating with the Figures 2,
3 and 4 are fragmentary quarter-      thread 11 on the pipe. section views
showing sequentially the make-up        The box will step down at 17 to a
smaller of the pipe joint of Figure 1;                55  diameter sealing
surface 18 which sealingly Figures 5, 6 and 7 are sectional views of the
engages with the sealing surface 13 on the pipe. modified pipe joint of
Figures 5 and 7a, showing      The box is provided with a torque shoulder
19 in Figure 5, the condition of the seal system prior  extending inwardly
from the seal surface 18 to the to engagement of the compressible material
by       bore 21 through the coupling. The shoulder 19 the pin thread, and
in Figure 6, the seal material   60   should have a matching taper with the
shoulder being extruded past the secondary seal during       14 on the end
of the pipe which when the pipe is 



make-up, and in Figure 7, the fully made-up joint   bottomed in the box,
limits make-up of the pipe with extruded material contained within the
and box and preferably, due to its inclined sur- excess seal groove.
face, urges the pipe toward sealing position Figure 5A is a fragmentary
sectional view on an    65   between the surfaces 13 and 18 which provide
the 3    5               EP 0 173 691 B1 seal. Also, the torque shoulder is
and the    section of the box and might  result in disengage- the pipe 14
may provide a seal, particulary   ment of the threads due to ballooning of
the external pressure.                        threaded section of the box.
To avoid this possi- the illustrated embodiment of Figure 1, the
bility, a bleed port 26 may be provided in the box, 13 and 18 should seal
along the entire   5    preferably immediately adjacent the resilient seal
1 length. Due to the slight tape of the     22 so that any leakage of fluid
past the seals the maximum diameter point of sealing     would be vented to
the exterior of the joint and engagement is their point of engagement
remote  would not cause ballooning of the threaded sec- abutment shoulder
19. This is the point     tion of the box. metal-to-metal sealing
engagement   10    If desired, the surfaces 18 could be extended against
pressure within the tubing.                  away from the torque shoulder
19 and a groove The  box is designed such that its strength at     provided
in this extended surface for the plastic is point of maximum sealing
diameter resistant      seal. If the step 17 was of substantial dimension,
allooning is equal to or greater than the      this would position the
plastic seal immediately strength of the pipe to resist ballooning.     15
adjacent the metal-to-metal seal and the value of The wall thickness (tb)
of the box at the point of  tb would be approximately the same for the
maximum diameter of the engaged and sealing          metal-to-metal seal
and for the plastic seal. -surfaces 13 and 18 relative to the outer
diameter    The relative area of the torque shoulder 19 and (Ob) of the
coupling is approximately equal to or    the make-up torque should be such
that the greater than the ratio of the full wall thickness of   20
induced pressure on the shoulder 19 is sub- the pipe (tp) relative to the
outer diameter of the  stantially greater than the internal pressure to be
pipe (Dp) so that the box will be as resistant to   sealed against. For
deep high pressure wells, this Mooning under internal pressure as will the
induced pressure might be on the order of 30,000 This will prevent
ballooning of the coupling  to 50,000 psi. and the possible resultant
disengagement of the    25  Figures 2,3 and 4 show the make-up of the pipe
threads 11 and 16. Thus, so long as the seal         and box of Figure 1.
In Figure 2 the pipe 10 has provided by surfaces 13 and 18 remains
effective,    been threaded into the box 15 to the point where there should
be no danger of the threads disen-      the surface 24 overlies the seal 22
to hold it in its gaging due to ballooning of the coupling.
groove during final make-up. In Figure 3 the pipe In the form shown in
Figure 1 the internal   30   10 is shown to be inserted into the box 15 to
the diameter flange 20 results in a larger tb measured   extent that the
seal 22 has been extruded into the at the flange. As the flange is adjacent
the point of  space between the surfaces 24 and 25 and the maximum sealing
of surfaces 13 and 18, the           sealing surfaces 13 and 18 are
beginning their flange supports the sealing surfaces against bal-
make-up. In Figure 4 the pipe 10 is shown to be in looning, resulting in
the coupling having a greater   35   the final fully sealed position in the
box with the t/D ratio than the pipe.                             nose of
the pipe in firm engagement with the Preferably, a resilient seal is
provided by a      torque shoulder 18 and the pipe made-up prefer- plastic
ring 22 in the groove 23 in the box. This    ably to exert a pressure per
square inch against ring is preferably of a plastic material such as    the
torque shoulder greater than the pressure tetrafluoroethylene. The groove
23 is positioned    40   within the tubing. such that as the pipe is
rotated to full make-up       Only the upper portion of pipe 27 is shown in
position, the small diameter end of thread of        the lower end of the
coupling. It will be under- thread 11 enters the area of groove 22 and
places    stood that the pipe 27 is identical to pipe 10 and the ring under
substantial compression. The pipe     that the coupling is symmetrical and
is identical s an annular surface 24 below thread 11 which    45   below
the flange 20 to the portion of coupling verlies the seal 22 before the
thread 11 begins to    shown above flange 20. compress the seal 22.
Preferably, the surface 24       The t/D of the coupling is preferably
equal to on the pipe is spaced a slight distance from the     that of the
pipe. However, it will be appreciated complementary surface 25 in the box
so that the     that the t/D ratio of the coupling need only plastic
material would be permitted to flow under   50   approximate that of the
pipe. Where the torque pressure into the space thus provided. Thus, the
shoulder and associated flange is employed, the t/ seal material forced
into the space between sur-     D ratio of the coupling may be slightly
less than faces 24 and 25 provides a primary plastic seal      that of the
pipe at the point of maximum sealing backed up by seal material in the
thread 11 and      diameter because of the support of the flange for groove
23. This plastic seal provides a back-up for   55   the sealing surface
which would make the coup- the metal-to-metal seals.
ling stronger than the pipe if the t/D ratio of the It may be desirable to
avoid any chance of         coupling were equal to that of the pipe. Obvi- 



pressure fluid from within the pipe joint reaching  ously, the t/D ratio
may be slightly greater in the threads 11 and 16. In the make-up of the
threads,    coupling relative to the pipe as this provides dope is utilized
which might result in a seal   60   additional strength and might be
preferred where between the threads. If the other seals permitted   the
torque shoulder and its associated flange are fluid to flow into the
threaded area, and a seal     not utilised. Also, in some designs it might
be inadvertently occurred somewhere along the           acceptable to have
a coupling which had a t/D thread system, then the pressure from within the
ratio approaching that of the pipe, but which was joint would be acting
outwardly on the threaded    65   slightly less. Therefore, the invention
encom- 4    7               EP 0 173 691  B1                   8 passes a
provision of a t/D ratio in the coupling  extruded through te space between
the two which is approximately the t/D ration of the pipe.   secondary seal
surfaces 24a and 25a as the pin To provide the coupling with te iie
strength      threads move and reduce the volume within equal to the pipe,
the amount of metal in the       the groove 23a. The excess seal material
will coupling measured at the last full thread or at the    5    extrude
between the two secondary seal surfaces plastic seal groove when the gic. e
overlies the    and as the pin is rotating relative to the box, the threads
of the pin is preferably at least equal to  extruded material will also be
torn, usually at a he area or amount of metal in the pipe measured   number
of places. at the full wall thickness of the pipe and in planes  As the
thread system moves toward the final normal to the joint axis.
10    make-up position shown in Figure 7 and 7a, the In Figures 5 to 7, 5a
and 7a, modified forms of   secondary seal surfaces 24a and 25a will have
joint are shown which employ a compressible         come into sealing
engagement slightly before back-up seal. In this form of the invention, the
box  final make-up of the pin and box and, as 15 is provided at the last
thread with a seal       additional area of the groove 23a is occupied by
receiving groove 23a and a seal member 22a of   15  the pin thread 11, the
seal material 22a will be compressible material. In some services, the well
placed in substantial compression so that it will fluids being produced are
such that they can be     function with maximum performance as a seal.
sealed against only by special materials which are  Also, the surfaces 24a
and 25a will now provide not subject to attack by the well fluids. For
not only a seal for confining the compressible instance, it may be
desirable to use a seal material   20   material 22a in the groove 23a but
will also primarily  or entirely  of tetrafluoroethylene,     provide an
additional metal-to-metal seal against commonly known by its trademark
Teflon. Teflon     loss of the fluid being conveyed through the joint. will
withstand fluids found in many wells and is a    To guard against the
extruded seal material desirable seal material. To function properly,
reaching the primary seal provided by the prim- Teflon and like materials
should be placed under   25   ary seal surface 18 in the box and the
primary seal substantial compression and the design of the       13 on the
pin, means are provided for receiving at joint of Figures 5 to 7 provide
for using a com-   least a part of this excess seal material. Prefer-
pressible material which may be placed under        ably, this means is a
groove 38 positioned substantial compression.
between the secondary sealing surfaces 24a and To prevent any substantial
extrusion of the    30   25a and the primary sealing surfaces 13 and 18.
compressed material between the threads, they       Thus, as the material
is extruded past the should be carefully formed and the joint should
secondary sealing surfaces 24a and 25a, it will be made up as is customary
with lubricant which     gather in the excess seal material groove 38 and
will fill and seal between the pin and box threads.  be prevented from
reaching and interfering with Preferably, the relationship is such that
when the    35   the primary seal surfaces 13 and 18. No particular joint
is made up, the roots and crests, as well as  form of groove 38 is
required. Preferably it will load flanks of the threads 11 and 16 are in
receive all extruded material. It is preferably substantial engagement with
each other. The         spaced as far as possible from the primary seal
stabbing flanks 1 la on the pin and the comple-     surfaces 13 and 18 and
more preferably imme- mentary flanks 16a on the box will have a few    40
diately adjacent to the secondary seal surfaces thousandths of an inch
clearance. With this rela-   24a and 25a as shown in the drawings. While a
tionship and the lubricants normally employed in    special groove 38 is
illustrated, it will be appreci- making up threaded joints for use in
petroleum      ated that this function could be provided by wells, the
thread system  will not provide an       enlarging the space 39 between the
pin and box. It avenue for escape of the seal material 22a when    45   has
been found that a small groove 38 positioned placed in substantial
compression and no sub-       immediately adjacent the secondary surfaces
24a stantial amount of seal material will be extruded   and 25a will
adequately receive the extruded into the thread system during final make-up
when    material. It is preferable to leave the space indi- the seal
material is placed under a substantial    cated at 39 small so that
extruded material will compression.                                  50
tend to collect in the groove 38 instead of passing The seal material 22a
is slightly larger in       into the space 39. volume than the volume of
the groove 23a as           In the pipe joint of Figures 5 to 7 and 5a and
7a, defined by the pipe and threads extending into      excess seal
material may be used so that the 



the groove 23a when the joint is fully made-up.     amount of material and
the presence of pipe dope This excess amount of material is extruded    55
is not critical and the seal material as well as any between the surface
24a on the pin and the          pipe dope which may be trapped within the
surface 25a on the box as the pin moves towards     groove 23a may be
placed under substantial final sealing engagement as shown in Figure 6.
compression after the secondary seal surfaces These secondary seal surfaces
24a and 25a are     24a and 25a are in engagement. These surfaces formed on
slightly different tapers so that they    60   provide a means for
entrapping the seal material may engage and seal with each other in a non-
to permit it to be placed under compression as critical manner as the pin
moves to its final made-  well as providing a secondary metal-to-metal seal
up position shown in Figures and 7a. Prior to       against loss of fluid
being conveyed through the reaching this position, the seal material 22a
will  joint. The excess seal groove 38 will trap the have been  placed
under compression  and    65   extruded seal material and prevent it from
reach- 5    9    EP 0 173 691 B1 ing. The  primary seal surfaces 13 and 18.
will be     increase of wall thickness of the coupling at the appreciated
with this type of seal that a triple seal  primary seal permitting the
length of the thread is provided, that is, the primary seal of surfaces 13
system  to be limited to that needed for the and 18, the secondary seal of
surfaces 24a and       desired strength in the joint. 25a and the
compressed material of seal 22a.  5       With the use of a torque shoulder
which drives A bleed port such as port 26 (Figure 1) may be    the primary
seal surfaces into tighter engage- utilized if desired.
ment, it is advantageous to have the end of the Referring now to Figure 5AA
and Figure 7AA,        pipe thin walled, as shown. At the area of the there
is shown a further modified form of joint.     secondary seal, however, it
is desirable that the The joint is similar to that shown in Figures 5A
to   pipe wall be thickened as the effect of the torque and 7A and the
description of these Figures and      shoulder on the secondary seal is
minimal if it the reference numerals referring to the descrip-     effects
the secondary seal at all. For this purpose tion of Figures 5A and 7A have
been repeated in      the ID of the pipe is maintained down to the step
Figure 5AA and Figure 7AA with the changed           43b where it is
increased slightly, as is conven- structure indicated by the suffix (b).
15  tional. In the box the secondary seal surface 25b            It might
be noted that while in Figures 5AA and cooperates with a secondary surface
24b on the       7AA the primary seal is shown on the periphery of pin
which surfaces are on identical tapers. The      the pin, such seal might
be provided by a chamfer relative diameter of the surfaces are such as to
on the end of the pin member. In accordance with provide interference
therebetween during make-   20   one pipe joint commercially available, the
prim- up and for engagement of the lower end of the pin    ary seal is
provided at the chamber 29, and the pin surface 24b with the upper end of
the box surface    and box are spaced apart slightly immediately as viewed
in Figure 7AA during make-up and      above this chamber. This invention,
and particu- fore the threads 11 exert any significant           larly in
the form shown in Figures 5AA and 7AA, pressure on the seal 22a which would
cause the    25   could be utilized with the primary seal provided seal to
be significantly extruded into the space     by such a chamfer. between the
secondary seal surfaces 24b and 25b.      The interference between the
thread system To lessen the tendency of the threads 11 to tend   and the
surfaces of the primary and secondary to urge the seal 22a axially toward
the secondary    seals should be carefully controlled. Interference seal
surfaces, the last thread 1 lb is truncated, as   30   is desired between
the roots and crest of the shown, to reduce its height, and thus the ten-
buttress-type teeth shown in the thread system so dency of the threads to
urge the resilient seal      that they will resist backing out of the
joint. It is toward the secondary seal surfaces.
preferred, however, that this interference not tend Between the secondary
seal surfaces 24b and       to balloon the coupling to an extent that would
25b and the primary seal surfaces 13 and 18, the    35   interfere with
sealing of the secondary seal sur- box is provided with a step 41 b which
cooperates   faces 24b and 25b. In like manner the interference with a
complementary step 42b on the pin to          between the surfaces 24b and
25b should not be provide therebetween a space 39b. This space is
sufficient to interfere with the sealing characteris- provided so that in
the event there is any of the    tics of the primary seal surfaces 13 and
18. For resilient seal 22a extruded past the secondary   40   this purpose,
with the form of coupling shown in seal surfaces 24b and 25b, such extruded
material    Figures 5AA and 7AA, it is preferred that the will be received
within the annular space 39b and   interference between the secondary seal
surfaces not driven into the space between the primary        be less than
the interference between the primary seals 13 and 18. Also, it is customary
in making up  seal surfaces and that the interference between readed joints
to apply thread dope to the    45   the roots and crest of the thread
system be less threads and some of this dope might also be          than
the interference between the secondary seal driven past the secondary seal
surfaces. If so, the  surfaces. Where the chamfer-type primary seal thread
dope which passes the secondary seal          surface is utilized, it would
continue to be pre- surfaces would be accumulated in the space 39b
ferred  that the  interference  between  the 



and not interfere with make-up of the primary seal   50   secondary seal
surfaces be less than that between surfaces 13 and 18.
the primary seal surfaces, but the interference The step 41 b and 42b also
facilitates a primary   may be substantially equal because the primary
objective of this invention to have at the seal      seal surfaces are
energized by axial movement of surfaces 13 and 18a t/D ratio in the box
which is at  the pin into the box to engage the torque least as great as
the t/D ratio of the pipe so that   55   shoulders which tend to spread the
pin radially the coupling at the point of primary seal will be as
outwardly to tighten the primary seal surfaces strong as the pipe. In
conjunction with this         against each other. desired ratio, it is also
desirable to have a thread  The primary and secondary seal surfaces are
system which is not too steeply tapered and does     preferably provided by
complementary conical not extend over an excessive length. If the thread
60   surfaces. To protect the primary seal surfaces system is too long this
results in a long coupling  during make-up of the joint, it is preferred
that the and difficulties in maintaining tolerances when      primary seal
surfaces extend at a greater taper cutting the seal surfaces. With the
present inven-   than the secondary seal surfaces. This will result tion
the desired degree of taper of the threads     in the secondary seal
surfaces engaging first and may be employed and the step permits the    65
tend to prevent damage of the primary seal    11             EP 0173 691
B1                      12 surfaces during stabbing of the pin into the box
outer diameter of the box at the point where tb is and during the initial
thread make-up.                 measured, tp is the full wall thickness of
the pipe, Preferably, at least one of the primary and one     and Dp is the
diameter of the pipe at the full wall of the secondary seal surfaces are
coated with a       thickness, said primary seal surfaces (13, 18)
malleable metal which provides an anode in the    5    being provided by
frusto-conical surfaces extend- point. The malleable metal will assist in
filling     ing at a first taper, said secondary seal surfaces minute
voids, scratches. etc.on the seal surfaces  are provided by frusto-conical
surfaces extending to  provide a better seal. Use of a metal which acts
at a second taper which is less than said first 35 an anode will provide
cathodic protection for      taper, and said secondary seal surfaces (24b,
25b) thejoint against corrosive fluids, such as sulphur    to   engage
during make-up of the joint prior to the containing compounds. Preferably,
the coating          engagement of said primary seal surfaces and material
is cadmium, but other suitable materials      prior to any significant
extrusion of said resilient may be utilized.
seal. By providing the frusto-conical primary and            2. A pipe
joint according to claim 1, charac- secondary seal surfaces with the
surfaces of each    15   terised in that said threads are buttress-type and
system extending at the same taper, a seal at both     wherein said primary
seal surfaces (18, 13) have the primary and secondary area is assured.
greater interference than said secondary seal The seal at the secondary
area being provided        surfaces (24b, 25b) and said secondary seal sur-
before any significant extrusion of the resilient      faces have greater
interference than the roots and seal member 22a traps this seal member
between    20    crest of said threads. the secondary seal and the thread
system.                3. A pipe joint according to claim 1, charac- The
resilient seal element 22a should be sized        terised in that said
threads are buttress-type and such that it will not be significantly
extruded prior  the roots and crest of said threads have less to the time
that the secondary seal surfaces come      interference than the
interference of said primary into engagement with each other. The sizing
25    or said secondary seal surfaces. should further be such that as the
joint is finally      4. A pipe joint according to any one of claims 1 made
up the resilient seal member is trapped and       to 3, characterised in
that a torque shoulder (32) is the thread 11 exerts a substantial force on
the        provided in the box engaging the end of the pipe resilient seal
member to maintain it under a high      at full make-up of the joint.
internal pressure.                               30      5. A pipe joint
according to claim 1, charac- terised in that at least one of the pin and
box Claims                                                 surfaces of said
primary and secondary seal surfaces are plated with an anode-type malleable
1. A pipe joint comprising, a box (15) having a      metal. tapered thread
(16) and an annular primary seal   35     6. A pipe joint according to
claim 1, charac- surface (18), an annular seal groove (23a) in the
terised in that at least one of the pin and box box at the last thread, an
annular seal member         surfaces of said primary and secondary seal
(22a) of compressible material in said seal            surfaces are plated
with cadmium. groove, a step (41b) between said primary seal           7. A
pipe joint according to claim 1, charac- surface and  said  seal groove, an
annular    40   terised in that the pipe wall is substantially thicker
secondary seal surface (25b) between said step         in the area of the
secondary seal than in the area and seal groove, a pipe having a tapered
thread        of the primary seal. (11) and an annular primary seal surface
(13) for sealing engagement with the primary seal surface
Patentanspruche of the box, said pipe thread extending into said    45 seal
groove when the pipe joint is fully made up,        1. Rohrverbindung,
umfassend eine Muffe (15) 



an annular secondary seal surface (24b) on said        miteinem
Kegelgewinde (16) und einer ringformi- pipe between the thread and primary
seal surface       gen  Primardichtflache (18), eine ringformige for
engaging said secondary seal surface in the        Dichtnut (23a) in der
Muffe am letzten Gewinde- box, a step (42b) between said primary and    50
gang, ein ringformiges Dichtorgan (22a) aus kom- secondary seat surfaces on
said pipe and spaced    -   pressiblem Material in der Dichtnut, eine Stufe
from said step in the box when the joint is fully      (41b) zwischen der
Primardichtflache und der made up to provide a space for receiving any seal
Dichtnut, eine ringformige Sekundardichtflache material extruded past said
secondary seal sur-       (25b) zwischen der Stufe und der Dichtnut, ein
faces, said box and pipe having the following    55    Rohr mit einem
Kegelgewinde (11) und einer approximate relationship:
ringformigen Primardichtflache (13) zum Dicht- eingriff mit der
Primardichtflache der Muffe, wobei das Rohrgewinde in die Dichtnut
hineinver- [err]                            lauft, wenn die Rohrverbindung
vollstandig her- [err]                   60    gestellt ist, eine
ringformige Sekundardichtflache (24b) an dem Rohr zwischen dem Gewinde und
der Primardichtflache zum Angriff an der Sekun- wherein, tb is the
thickness of the box wall at the    dardichtflache in der Muffe, eine Stufe
(42b) largest diameter point of sealing engagement           zwischen der
Primar- und der Sekundardichtfla- between said primary sealing surfaces, Db
is the    65   che an dem Rohr und im Abstand von der Stufe in 7    11    .
EP 0 173 691 B1                  12 surfaces during stabbing of the pin
into the box    outer diameter of the box at the point where tb is and
during the initial thread make-up.                measured, tp is the full
wall thickness of the pipe, Preferably, at least one of minary and one
and Dp is the diameter of the pipe at the full wall of the secondary seal
surfaces are coated with a      thickness, said primary seal surfaces (13,
18) malleable metal which provides an anode in the    5    being provided
by frusto-conical surfaces extend- joint. The malleable metal will assist
in filling    ing at a first taper, said secondary seal surfaces minute
voids, scratches, etc., or the seal surfaces   are provided by
frusto-conical surfaces extending to provide a better seal. Use of a metal
which acts   at a second taper which is less than said first as an anode
will provide cathodic protection for      taper, and said secondary seal
surfaces (24b, 25b) the joint against corrosive fluids, such as sulphur
10   engage during make-up of the joint prior to the containing compounds.
Preferably, the coating         engagement of said primary seal surfaces
and material is cadmium, but other suitable materials     prior to any
significant extrusion of said resilient may be utilized.
seal. By providing the frusto-conical primary and           2. A pipe joint
according to claim 1, charac- secondary seal surfaces with the surfaces of
each    15   terised in that said threads are buttress-type and system
extending atthe same taper, a seal at both     wherein said primary seal
surfaces (18, 13) have the primary and secondary area is assured.
greater interference than said secondary seal The seal at the secondary
area being provided       surfaces (24b, 25b) and said secondary seal sur-
before any significant extrusion of the resilient     faces have greater
interference than the roots and seal member 22a traps this seal member
between    20   crest of said threads. the secondary seal and the thread
system.               3. A pipe joint according to claim 1, charac- The
resilient seal element 22a should be sized      terised in that said
threads are buttress-type and such that it will not be significantly
extruded prior  the roots and crest of said threads have less to the time
that the secondary seal surfaces come     interference than the
interference of said primary into engagement with each other. The sizing
25    or said secondary seal surfaces. should further be such that as the
joint is finally     4. A pipe joint according to any one of claims 1 made
up the resilient seal member is trapped and      to 3, characterised in
that a torque shoulder (32) is the thread 11 exerts a substantial force on
the       provided in the box engaging the end of the pipe resilient seal
member to maintain it under a high     at full make-up of the joint.
internal pressure.                              30      5. A pipe joint
according to claim 1, charac- terised in that at least one of the pin and
box Claims                                                surfaces of said
primary and secondary seal surfaces are plated with an anode-type malleable
1. A pipe joint comprising, a box (15) having a     metal. tapered thread
(16) and an annular primary seal   35    6. A pipe joint according to claim
1, charac- surface (18), an annular seal groove (23a) in the     terised in
that at least one of the pin and box box at the last thread, an annular
seal member        surfaces of said primary and secondary seal (22a) of
compressible material in said seal           surfaces are plated with
cadmium. groove, a step (41b) between said primary seal          7. A pipe
joint according to claim 1, charac- surface and  said  seal groove, an
annular   40   terised in that the pipe wall is substantially thicker
secondary seal surface (25b) between said step        in the area of the
secondary seal than in the area and seal groove, a pipe having a tapered
thread       of the primary seal. 



(11) and an annular primary seal surface (13) for sealing engagement with
the primary seal surface      Patentanspruche of the box, said pipe thread
extending into said   45 seal groove when the pipe joint is fully made up,
1. Rohrverbindung, umfassend eine Muffe (15) an annular secondary seal
surface (24b) on said       mit einem Kegelgewinde (16) und einer
ringformi- pipe between the thread and primary seal surface      gen
Primardichtflache (18), eine ringformige for engaging said secondary seal
surface in the       Dichtnut (23a) in der Muffe am letzten Gewinde- box, a
step (42b) between said primary and    50    gang, ein ringformiges
Dichtorgan (22a) aus kom- secondary seal surfaces on said pipe and spaced
pressiblem Material in der Dichtnut, eine Stufe from said step in the box
when the joint is fully     (41b) zwischen der Primardichtflache und der
made up to provide a space for receiving any seal     Dichtnut, eine
ringformige Sekundardichtflache material extruded past said secondary seal
sur-      (25b) zwischen der Stufe und der Dichtnut, ein faces, said box
and pipe having the following    55   Rohr mit einem  Kegelgewinde (11) und
einer approximate relationship:                             ringformigen
Primardichtflache (13) zum Dicht- eingriff mit der Primardichtflache der
Muffe, tb     tp                            wobei das Rohrgewinde in die
Dichtnut hineinver- 1auft, wenn die Rohrverbindung vollstandig her- Db
Dp                       60   gestellt ist, eine ringformige
Sekundardichtflache (24b) an dem Rohr zwischen dem Gewinde und der
Primardichtflache zum Angriff an der Sekun- wherein, tb is the thickness of
the box wall at the   dardichtflache in der Muffe, eine Stufe (42b) largest
diameter point of sealing engagement          zwischen der Primar- und der
Sekundardichtfla- between said primary sealing surfaces, Db is the    65
che an dem Rohr und im Abstand von der Stufe in 7    13               EP 0
173 691 B1           14 der Muffe, wenn die Verbindung volistandig her-
surface de scellement primaire annulaire (18), une gestellt ist, unter
Bildung eines Zwischenraums      rainure de scellement annulaire (23a) dans
la zur Aufnahme von Dichtmaterial, den         collerette au niveau du
dernier filet, un elEment Sekundardichtflachen  vorbei extruiert wird,
de scellement annulaire (22a) en un materiau wobei Muffe und Rohr die
folgende angenaherte    5    compressible dans ladite rainure de
scellement, Beziehung haben:                                    un gradin
(41b) entre ladite surface de scellement primaire et ladite rainure de
scellement, une tb    tp                            surface de scellement
secondaire annulaire (25b) entre ledit gradin et la rainure de scellement,
un Db    Dp                       10   tube ayant un filetage tronconique
(11) et une surface de scellement primaire annulaire (13) wobei tb die
Starke der Muffenwand an der           pour une rewunion de scellement avec
la surface de [err] Stelle des Dichteingriffs       scellement primaire de
la collerette, ledit filetage zwischen den Primardichtflachen, Db der
[err]-      du tube s'6tendant a l'interieur de ladite rainure durchmesser
der Muffe an der Stelle, an der tb   15   de scellement lorsque le raccord
de tube est gemessen wird, tp die volle Wandstarke des          entierement
realise, une surface de scellement Rohrs und Dp der Rohrdurchmesser bei der
vol-       secondaire annulaire (24b) sur ledit tube entre le len
Wandstarke sind, wobei die Primardichtfla-      filetage et la surface de
scellement primaire pour chen (13, 18) durch mit einer ersten Konizitat
rencontrer  ladite  surface  de  scellement verlaufende Kegelstumpfflachen
gebildet sind,   20   secondaire dans la collerette, un gradin (42b) die
Sekundardichtflachen durch mit einer zweiten   entre lesdits surfaces de
scellement primaire et Konizitat, die geringer als die erste Konizitat ist,
secondaire sur ledit tube et espace dudit gradin verlaufende
Kegelstumpfflachen gebildet sind,       dans la collerette lorsque le
raccord est entiere- und die Sekundardichtflachen (24b, 25b) wahrend
ment realise pour procurer un espace afin de der Herstellung der Verbindung
vor dem Eingriff   25   recevoir tout materiau de scellement extrude au-
der Primardichtflachen und vor einer signifikan-    dela desdites surfaces
de scellement secondaires, ten Extrusion der elastischen Dichtung in
Eingriff  lesdits tube et collerette presentant la relation gelangen.
approximative suivante: 2. Rohrverbindung nach Anspruch 1, dadurch
gekennzeichnet, [err] die Gewinde Sagezahnge-   30                  [err]
winde sind, und wobei die Primardichtflachen (18,                   [err]
13) grdleres ObermaR als die Sekundardichtfl3-                      [err]
chen (24b, 25b) und die Sekundardichtflachen [err] [err] als die [err] und
Spitzen der       dans laquelle tb est l'6paisseur de la paroi de la
Gewinde haben.                                36   collerette au point de
diametre maximal de la 3. Rohrverbindung nach Anspruch 1, dadurch
reunion de scellement entre lesdites surfaces de gekennzeichnet, [err]die
Gewinde Sagezahnge-         scellement primaires, Db est le diametre
exterieur winde sind und [err] die [err] und Spitzen der         de la
collerette au point ou tb est mesuree, tp est 



Gewinde geringeres [err] als das [err]         la pleine epaisseur de paroi
du tube, et Dp est le der Primar- oder der Sekundardichtflachen    40
diametre du tube au niveau de la pleine epaisseur haben.
de la paroi, lesdites surfaces de scellement pri- 4. Rohrverbindung nach
einem der Anspruche        maires (13, 18) etant formees par des surfaces
1-3, dadurch gekennzeichnet, [err] in der Muffe      tronconiques
s'etendant suivant une premiere eine Verdrehschulter (32) vorgesehen ist,
die      inclinaison, lesdites surfaces de scellement beim vollstandigen
Verschrauben der Verbindung    45   secondaires etant formees par des
surfaces tron- am Ende des Rohrs anliegt.                          coniques
s'etendant suivant une deuxieme incli- 5. Rohrverbindung nach Anspruch 1,
dadurch        naison qui est inferieure a ladite premiere inclinal-
gekennzeichnet, [err] wenigstens die Innenorgan-      son, et  lesdites
surfaces  de  scellement oder die Muffenoberflache der Primar- und der
secondaires (24b, 25b) venant en contact durant Sekundardichtflachen mit
einem dehnbaren Ano-   50   la realisation du raccord avant la rencontre
des- denmetall uberzogen ist.                            dites surfaces de
scellement primaires et avant 6. Rohrverbindung nach Anspruch 1, dadurch
toute extrusion significative dudit joint elastique. gekennzeichnet, [err]
wenigstens die Innenorgan-        2. Raccord de tube selon la revendication
1, oder die Muffenoberflache der Primar- und der       caracterise en ce
que lesdits filetages sont du type Sekundardichtflachen  einen
Cadmiumuberzug    55   a contreforts et dans lequel lesdites surfaces de
aufweist.                                           scellement primaires
(18, 13) presentent une plus 7. Rohrverbindung nach Anspruch 1, dadurch
grande interference que lesdites surfaces de scel- gekennzeichnet, daB  die
Rohrwandung  im          lement secondaires (24b, 25b) et lesdites surfaces
Bereich der Sekundardichtung wesentlich starker     de scellement
secondaires presentent une plus als im Bereich der Primardichtung ist.
60   grande interference que les fonds et les cretes desdits filetages.
Revendications                                       3. Raccord de tube
selon la revendication 1, caracterise en ce que lesdits filetages sont du
type 1. Raccord de tube comportant une collerette      a contreforts et en
ce que les fonds et les cretes (15) ayant un filetage tronconique (16) et
une    65   desdits filetages presentent une interference 8 *   C  L  M  S
*    15         EP 0 173 691 B1             16 moindre que l'interference
desdites urfaces de       de scellement primaires et secondaires sont pla-
scellement primaires ou desdites  surfaces de         quees avec un metal
mallleable du type anodique. scellement secondaires.
6. Raccord de tube selon la revendication 1, 4. Raccord de tube selon l'une
quelconque des      caracterise en ce qu au moins une des surfaces de
revendications 1 a 3, caracterisee en ce qu'un    5    la partie male et de
la collerette desdites surfaces epaulement de couple (32) est dispose dans
la         de scellement primaires et secondaires est pla- collerette,
venant en contact avec l'extremite du     quee avec du cadmium. tube lors
de la realisation complete du raccord.        7. Raccord de tube selon la
revendication 1, 5. Raccord de tube selon la revendication 1,
caracterise en ce que la parci du tube est substan- caracterise en ce qu'au
moins une des surfaces de    10   tiellement plus epaisse dans la zone du
joint la partie male et de la collerette desdites surfaces  secondaire que
dans la zone du joint primaire. 15 20 25 30 35 40 45 50 55 60 9 *    C  L
M  S    *    


