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COUPLED PIPE ASSEMBLY HAVING A TAPERED INTERIOR SLEEVE

Fieid of the Invention

This invention relates to a coupled pipe assembly’
wherein the opposed ends of pipes having an internal coating
or lining of corrosion-resistant material are joined by
welding. An internal sleeve is used in association with the
coupled pipe ends to protect the corrosion-resistant lining
of the pipes from heat damage incident to the welding
operation. For this purpose, the internal sleeve has an
internal corrosion-resistance lining. Each end of the sleeve

has a tapered cross-section forming a rounded edge portion.

Description of the Prior Art

In various applications, such as in the o0il and gas
industry, there is a need for alloy pipe, such as steel pipe,
provided with a lining of corrosion-resistant material. For .
this purpose, it is known to bond to the pipe interior
various epoxy baséd materials, polyethylene, polyvinyl

chloride and other thermoplastic and thermosetting materials.

With pipe having these internal coatings, it is necessary to

protect the homogenous integrity of the internal coating from
damage from heat generated during the welding of the pipe
ends. It is known for this purpose to use an internal sleeve
with a heat-deflecting barrier positioned adjacent the weld
zone of the opposed pipe ends. Coupled'pipe assemblies of
this type are disclosed in Abbema et al., U.S. Patent No.
4,913,465, issued April 3, 1990.

With conventional assemblies of this type, during

welding of the pipe ends the integrity of the corrosion-

‘resistant lining in the pipe is destroyed, particularly at

portions near the weld.
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Field of ,the Invention This invention relates to a coupled pipe
assembl y wherein the opposed ends of pipes having an internal coating or
lining of corrosion-resistant material are joined by welding. An internal
.Sl eeve is used in association with the coupled pipe ends to protect the
corrosion-resistant lining of the pipes fromheat damage incident to the
wel di ng operation. For this purpose, the internal sleeve has an internal
corrosion-resi stance lining. Each end of the sleeve has a tapered

cross-section form ng a rounded edge portion. Description of the Prior
Ar t I n various applications such as in the oil and gas industry,
there is a need for_alloy. p ,. such as steel pipe, provided with a lining

of corrosion- resWéFQnFoﬁﬁﬂéplQPPeFéﬁﬁﬂmQ}Hﬁﬁwﬁ&ﬁ%uqﬁngf?h@ﬂﬁﬂﬂ&k?QKﬂmDQO
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inspect the assembled pipeline for discontinuities, such as
cracks, corrosion, body wall loss and the like. This is
typically achieved by ultrasonic techniques. For this
purpose, a transducer is inserted through the pipeline to the
coupling thereof. With assemblies having internal sleeves
used to replaée the interior corrosion-resistance coating of
the pipes during welding, effective insertion’and removal of
the transducer is impaired by the sleeve. Specifically, the
transducer will engage the sleeve ends to prevent the end of
the transducer from passing beyond the sleeve. This may
result in damage to the transducer, damage to the internal
coating within the pipeline, the sleeve or both, and overall
renders a “smart pigging" inspection operation impossible.
In addition, the sleeve ends increase the coefficient of
friction of the fluid flowing through the pipe and against
the internal pipe wall. This substantially increases the
erosion of the pipe. Pipe wear is also caused by'the
hydraulic shock resulting from the sudden change in velocity
resulting when the fluid flowing through the pipe contacts
the sleeve ends. Likewise, the sleeve ends provide areas
within the pipe for adherence of contaminates, which results
in an additional affect on the fluid velocity.

SUMMARY OF THE INVENTION
It is accordingly a primary object of the present
invention to provide a coupled pipe assembly having an
,;nte;nal sleeve with internal tapered ends, wherein the

sléeyefis structured so that a transducer or other inspection

'ﬁ”deviéé'mAY'be inserted therethrough and so that the coeffi-
cient of friction of fluid flowing through the pipe and the
fluid velocity are not significantly affected.
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chloride and other thernoplastic and thernosetting materials. Wth pipe
having these internal coatings, it is necessary to protect the honpgenous
integrity of the internal coating fromdamage from heat generated during
.the welding of the pipe ends. It is known for this purpose to use an
internal sleeve with a heat-deflecting barrier ppsitioned adjacent the weld
zone of the opposed pipe ends. Coupl ed pipe assenblies of this type are

di sclosed in Abbema et al., U'S. Patent No. 4,913,465, issued April 3,

1990. Wth conventional assenblies of this type, during welding of

t he pi pe ends the integrity of the corrosion- resistant lining in the pipe

I's destroyed, parkh %h bJec Ort%%%?lm%%héfg%\%§(¥o provide the

internal sleeve of the coupled pipe assembly with an internal
corrésion—resistant coating that maintains the integrity of
the corrosion-resistant lining even if the lining is damaged
during welding.

In accordance with the invention, a coupled pipe
assembly is provided having a pair of opposed, axially
positioned pipes each having opposed beveled ends spaced
apart to form a separated area between. A cotrosion-
resistant lining is provided on interior surfaces of said
pipes. A sleeve having an internal corrosion-resistant
lining and a uniform, continuous diameter portion along a
length thereof is inserted axially within the pipes between
the opposed beveled ends along a uniform continuous diameter
portion of the'pipes. The sleeve includes at each end
.thereof an internally tapered cross-section extending to and
forming a rounded end edge portion. A pair of O-ring seals
are each circumferentially mounted on the sleeve a distance
from each end thereof and in sealing engagement with the
interior surfaces of the pipes. A circumferential relieved
area is provided in an exterior surface of the sleeve between
the O-ring seals. A layer of heat-deflecting material is
provided within this relieved area and has an outer surface
terminating short of the exterior surface of the sleeve. A
plurality of retainers for retaining the'heat—deflecting
material within the relieved area of the sleeve_aré provided,
with the retainers being connected to opposed edge surfaces
of the relieved area in spaced-apart relation. Each of the
retainers has a lug radially extending into the separated
area between the opposed, beveled pipe ends and in contact
therewith. A continuous weld deposit is produced in the
separated area and is bonded to each lug and to the opposed

beveled pipe ends to form a welded joint between the'opposed
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2, ’ Wth coupled pipe assenblies including the coupled pipe
assenb]y of the aforenentioned patent, it is necessary to inspect the
assenbl ed pipeline for discontinuities, such as cracks, corrosion, body
wald «lgss and the like. This is typically achi eved by ultrasonic
. techniques. For this purpose, a transducer is dsserted through the pipeline
| to the coupling thereof. Wth assenblies having internal sleeves

ends of the pipes. A sealant is provided between the
éxteribr surface of the sleeve and the interior surfaces of
the pipes.

The coupled pipe assembly may have the lnternally
tapered cross-section of the sleeve extending along an area
of the sleeve within which the O-ring seals are circumferen-
tially mounted. This tapered cross-section may terminate
short of the relieved area of the sleeve within which the
heat-deflecting material is provided. The relieved area and
the layer of heat-deflec¢ting material provided therein may be
centrally disposed relative to the separated area between the
opposed pipe ends. This separated area may have a narrowed
portion within which each lug of the retainers is positioned
and a diverging portion extending from this narrowed portion
in which the weld deposit is produced. Each of the retainers
may extend across the relieved area adjacent the center
surfaces of the heat-deflecting material with each lug being

centrally disposed on each associated retainer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 of the drawings is a view in partial section of

a coupled pipe of one embodiment of the invention; and
Figure 2 is a detailed view of the sleeve shown in
Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Reference will now be made in detail to a presently

preferred embodiment of the invention, an example of which is
described below and illustrated in the accompanying drawings.
With reference to the drawings, and for the present to
Figure 1 thereof, there is shown a coupled pipe assembly
designated as 10, in accordance with an embodiment of the
invention. The assembly 10 has two opposed pipes 12 and 14
in axial alignment. Each opposed pipe end 16 and 48 of pipes
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used to replace the interior corrosion-resistance coating of the pipes

during, wel ding, effective insertion and renoval of the transducer is

i npai red by the sleeve. Specifically, the transducer will engage the sl eeve

ends 4o prevent the end of the transducer from passing beyond the sl eeve.

This may result in damage to the transducer, dammge to the |nternal coating

within the pipeline, the sleeve or both, and overall renders a "snart

pi ggi ng" inspection operation inpossible. In addition, the sleeve ends

i ncrease the coefficient of friction of the fluid flow ng through the pipe

and against the internal pipe wall. This substantially increases the

erosion of the pipe. Pipe wear is also caused by the hydraulic shock

resul ting fradm emel didderesrpatdaaly vdlodevye et a img)\midzel 4 heepaxated
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ends provide ar eas %% . (ég 4 dher ence of ontan1nates whi ¢

results in afE3dqss rﬁﬂrkﬁ?b e FHYFLFIRG RQFtion 24 extending
therefrom. The pipes may be made of steel and have a ,
corrosion-resistant internal coating or layer 25 of any suit-
able conventional material.

A sleeve 26 shown in Figure 2 is provided near opposite
ends thereof with a pair of O-ring seals 28 provided in
grooves 30 of the sleeve, as shown in Figufe 1. The sleeve
26 has, as shown for purposes of clarity only in Figure 2, an
internal corrosion-resistant coating 29, which may be of the
same material as coating 25. Centrally disposed in the
exterior surface of the sleeve is a circumferential relieved
area 32 around which is wrapped a heat-deflecting material
34, as shown in Figure 1. The heat-deflecting material 34
may be a silica-based heat-deflecting wrap or asbestos wrap.
Heat-deflecting material retainers 36 are welded, as at 37,
to opposed edge surfaces of the relieved area and extend
across the heat-deflecting material. Typically, three
retainers 36 are provided each of identical construction and
spaced at 120-degree intervals around the circumferential
relieved area of the sleeve 26. Each retainer 36 has a lug
38 extending into the narrow portion 42 of the separated area
between the pipe ‘ends, as shown in Figure 1. The pipe ends
are coupled and the sleeve is secured to the assembly by a
continuous weld deposit 40 provided in the separated area.
The weld deposit is bonded to the lugs 38 to secure the
sleeve in permanent position in the assembly. '

An adhesive sealant 42 is provided between adjacent
exterior surfaces of the sleeve and the interior surfaces of
the tubing during insertion of the sleeve within the pipes to
the position shown in Figure 1. The sealant during this

insertion of the sleeve within the pipes is spread evenly
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SUMVARY OF THE | NVENTI ON It is accordingly a primary object of the

present invention to provide a coupled pipe assenbly having an internal
sleeve with internal tapered ends, wherein the sleeve is structured so
that «a transducer or other inspection device nay be inserted.therethrough
and so that the coeffi- cient of friction of fkuid flow ng through the
pipe and the fluid velocity are not significantly affected.

3

over the interior pipe surfaces and exterior sleeve surface
by the O-ring seals 28 to form a fluid barrier at both ends
of the sleeve. '

The sleeve 26 at each end thereof has a tapered cross-
section portion designated as 43, and best shown in Figure 2.
The tapered cross-section portion 43 of the sleeve 26 termi-
nates in a rounded end edge portion 44. This structure when
in assembly as shown in Figure 1, permits a transducer head
or a like inspection device to pass through the pipes for
inspection. The rounded end edge portions 44 at each end of
the sleeve 26 prevent hang-up of the transducer during inser-
tion thereof. In addition, these rounded edge portions
produce improved fluid flow resulting from decreased coeffi-
cient of friction of the fluid contacting the sleeve ends.
This decreases erosion of the pipe caused by friction between
the pipe wall interior and the fluid flowing through the
pipe. It also decreases hydraulic shock by lessening the
velocity changes produced by the fluid contact with the
sleeve ends. The rounded sleeve ends also decrease the area
for collection of contaminates.

The combination of the separated portion 20 and the
associated lugs 38 positioned in the narrowed portion 22
thereof provides for effective and éccurate separation of the
pipe ends in proper position and alignment for weldihg. Upon
welding, the weld deposit 40 then secures not only the pipe
ends but also the sleeve in permanent assembly, as shown in
Figure 1. The retainers 36 maintain the heat-deflecting
material 34 in position for effective protection of the
corrosion-resistant internal coating of the assembly from
damage during welding. The coating 43 of the sleeve 26
maintains the integrity of the corrosion-resistant internal
coating of the assembly even if the coating 25 of the pipes

is damaged during welding. In addition, the retainers 36
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Anot her object of the invention is to provide the internal sleeve of the
coupl ed pi pe assenbly with an internal corrosion-resistant coating that
mai ntains the integrity of the corrosion-resistant lining even if the
lintng i.s damaged during wel di ng. I n accordance with the invention, a
coupl ed pipe assenbly is provided having a pair_pf opposed, axially
posi ti oned pi pes each havi ng opposed bevel ed ends spaced apart to forma
separated area between. A cotrosion- resistant lining is provided on
interior surfaces of said pipes. A sleeve having an internal
corrosion-resistant lining and a uniform continuous di ameter portion al ong
a
i prevent the heat-deflecting material from being displaced
into the separated area between the pipe ends during the
insertion of the sleeve within the pipes to interfere with

the welding operation.
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| ength thereof is inserted axially within the pipes between the opposed
bevel ed ends al ong a uniform continuous di anmeter portion_of the.pipes._The
sl eeve includes -at each end thereof an internally tapered cross section

extending to and form ng a rounded end edge portion. w&m cedeal s
are each circunferentially nounted on the sleege a dist end
thereof and in sealing engagement with the interior sur |pes
A circunferential relieved area is provided-in an exterior surface of the
sl eeve between the Oring seals. A layer of heat-deflecting material is
provided within this relieved area and has an outer surface term nating
short of the exterior surface of the sleeve. A plurality of retainers for
retaini ng tWHEARES CGLAIMED X8:mmterial within the relieved area of the

sl eeve are provided, with the retainers being connected to opposed edge

e O e o1 Ko ofbtay BiRRoREdaARa! coRbALLONy, FaCPas, bl

retainers has a lTug radralty ex ara &d afea between the
opposed, beRRPeIeP) pexiéadivapasitiesadapipes each having opposed beveled

ends spaced apart to form a.separated area therebetween, a
corrosion-resistant lining on interior surfaces of said
pipes, a sleeve having an internal corrosion-resistant lining
and a uniform, continuous diameter portion along a length
thereof inserted axially within said pipes'between said
opposed- beveled ends along a uniform continuous diameter
portion of said pipes, a sleeve including each end thereof
having an internally tapered cross-section extending to and
forming a rounded end edge portion, a pair of O-ring seals
each circumferentially mounted on said sleeve a distance from
each end thereof and in sealing engagement with said interior
surfaces of said pipes, a circumferential relieved area in an
interior surface of said sleeve between said O-ring seals, a
layer of heat-deflecting material provided within said
relieved area and having an outer surface terminating short
of said exterior surface of said sleeve, a plurality of
retainers for retaining said heat-deflecting material within
said relieved area of said sleeve, said retainers being
connected to opposed edge surfaces of said relieved area in
spaced-apart relation and each of said retainers having a lug
radially extending into said separated area between said
opposed, beveled pipe ends and in contact therewith, a con-
tinuous weld deposit produced in said separated area and
bonded to each said lug and to the opposed beveled pipe ends
to form a welded joint between said opposed ends of said
pipes and a sealant provided between said exterior 'surface of

said sleeve and said interior surfaces of said pipes.
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therewith. A continuous weld deposit is produced in the separated area and

is bonded to each lug and to the opposed bevel ed pi pe ends to forma welded
j oi nt between the opposed This Sheet Aas BeenReilaced
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2. The coupled pipe assembly'of claim 1 further com-
prising, said internally tapered cross-section extending
along an area of said sleeve within which said pair of O-ring

seals are circumferentially mounted.

3. The coupled pipe assembly of claim 1 further com-
prising, said internally tapered cross-section terminating
short of said relieved area.

4. The coupled pipe assembly of claims 1 or 2 further
comprising, said relieved area and layer of heat-deflecting
material provided therein being substantially centrally

disposed relative to said separated area between said opposed
pipe ends.

5. The coupled pipe assembly of claim 4 further com-
prising, said separated area of said opposed beveled ends of
said pipes having a narrowed portion within which.each lug is.
positioned and a diverging portion extending from said

narrowed portion in which said weld deposit is produced.

6. The coupled pipe assembly of claim 5 further com-
prising, each of said retainers extending across said
relieved area adjacent said outer surface of said heat-
deflecting material and each said lug being centrally

disposed on each said associated retainer.
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ends of the pipes. A sealant is provided between the exterior surface of
the sleeve and the interior surfaces of the pipes. The coupl ed pi pe
assenbly may have the internally tapered cross-section of the sl eeve
extendi ng along an area of the sleeve within which the Oring seals are
circunferen- tially mounted. This tapered crossesection nmay term nate short
of the relieved area of the sleeve within which the heat-deflecting
material is provided. The relieved area and the |ayer of heat-deflecting
material provided therein may be centrally disposed relative to the
separated area between the opposed pipe ends. This separated area may have
a narrowed portion within whic C&ugFo u,hfh6§ﬁ@k8ﬁrs is positioned and
a diverging portion extending Tronmrthrs narrowed portron in which the weld
deposit is producdedourked (ﬁlﬁ%eaW@alphmlsavmyg extRar zef oeppeiedrel i eved

?r eabadj acenix 1416 LI t o RCeSpdd &Aeh Rab1hleTbs5bs80 PRLELEA! N 46]CH
ug bel ng

interior corrosion-resistant linings. A sleeve having -heat-
deflecting material is provided axially within the pipes with
the heat-deflecting material being positioned adjacent the
opposed pipe ends to protect the corrosion-resistant linings
from heat damage during welding of the pipe ends. The sleeve
has a tapered cross-section extending to and forming a
rounded end edge portion.
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centrafly di sposed on each associ ated retainer. ~ BRI EF
DESCRI PTI ON OF THE DRAW NGS Figure 1 of therq Iﬁ%eén%{eﬁ‘a&hew I n

partial section of a coupled pipe of one enbodi rre ntion; and
Figuré 2 is a detailed view of the sleeve shown i Emlll[ ﬂ

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI IVENTS nce will now
be made in detail to a presently preferred enbodi nent of the invention, an
exanple of which is described below and illustrated in the acconpanying

dr awi ngs. Wth reference to the drawi ngs, and for the present t
Figure 1 thereof, there is shown a coupl ed pi pe assenbly designated 4s 10,

I n accordance with an enbodi nent of the invention. The assenbly 10 '1 WO
- opposed pipes 12 and 14 :2
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|n axi al aI I gnent . Each opposed pipe end 16 and 18 of pipes ...
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12 and 14, respectively, is beveled to provide a separated portion 20
.therehetween. The separated portion 20 has a narrowed portion 22 and a

di verdi ng portion 24 extending therefrom The pipes.nay. be..nade.of _steel
and ‘have a corrosion-resistant internal coating oR Pagier 225 Tof HEEE suiSG
abl e conventional material. A sl eqve 26 shuhn nofngures2. {geppq&ﬁded
near opposite ends thereof with a pair of O rin¥ ‘Seaks; 28 proviged bdzed .4..
grooves 30 of the sleeve, as shown in Figure 1.¥The:skeeve 26:1h#Bsio eghwmm
for purposes of clarity only in Figure 2, an |nVernathorres+@nwnes‘ﬁkg
coating 29, which may be of the sane naterlal as coating 25.° Cbntra%

di sposed in the exterior surface of the sleeve is.a CLrguni enti

relieved area 32 around which is wapped a heat- deflecting’ iﬁﬁﬁa&,_asa'
shown in Figure 1. The heat-deflecting materi al 34 nmay be a S|I|ca based
heat - def | ecti ng . n. Heat - det ) il ners

36 are wel ded,=as—at=3+—t0-OppoSEtr =Oge suf faces j e

ext end

Field of the Invention

This invention relates to a coupled pipe assembly’
wherein the opposed ends of pipes having an internal coating
or lining of corrosion-resistant material are joined by
welding; An internal sleeve is used in association with the
coupled pipe ends to protect the corrosion-resistant lining
of the pipes from heat damage.incident to the Qélding
operation. For this purpose, the internal sleeve has an

internal corrosion-resistance lining. Each end of the sleeve

has a tapered cross-section forming a rounded edge portion.

Description of the Prior Art

In various applications, such as in the o0il and gas
industry, there is a need for alloy pipe, such as steel pipe,
provided with a lining of corrosion-resistant material. For .
this purpose, it lS known to bond to the pipe interior
various epoxy based materlals, polyethylene, polyvinyl
chloride and other thermoplastic and thermosetting materials.
With pipe having these internal coatings, it is necessary to
protect the homogenous_integrity of the internal coating from
damage from heat generated during the welding of the pipe
ends. It is known for this purpose to use an internal sleeve
with a heat-deflecting barrier positioned adjacent the weld

zone of the opposed pipe ends. Coupled pipe assemblies of

this type are disclosed in Abbema et al., U.S. Patent No.
4,913,465, issued April 3, 1990.

With conventional assemblies of this type, during
welding of the pipe ends the integrity of the corrosion-

resistant lining in the pipe is destroyed, partlcularly at
portions near the weld.

This is the replacement sheet
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across the heat-deflecting material. Typically,
_provided each of identical construction and spaced at 120-degree intervals
around the circunferential relieved area of the sleeve 26. Each retainer 36
has a lug 38 extending into the narrow portion 42 of the separated area

bet ween the pipe ends, as shown in Figue 1. The pipe ends are coupled and
the sleeve is secured to the assenbly by a continuous wel d deposit 40
provided in the separated area. The wel d deposit is bonded to the [ugs 38
to secure the sleeve in permanent position in the assenbly. ~ An
adhesi ve seal ant 42 is provided between adjacent exteri.or surfaces of the
sl eeve and the interior surfaces of the tubing during insertion of the
sleeve within the pipes to the position shown in Figure 1. The seal ant

during this insgfdy Qb1 dd P& Nk bl &b U RIPER, | the PESL &Y P ¥

assembly of the aforementioned patent, it is necessary to

three retainers 36 are

inspect the assembled pipeline for discontinuities, such as
cracks, corrosion, body wall loss.and the like. This is
typically achieved by ultrasonic techniques. For this
purpose, a transducer is insertéd through the pipeline to the
coupling thereof. With assemblies having internal sleeves
used to replace the interior corrosion-resistance coating of
the pipes during welding, effective insertion’and removal of
the transducer is impaired by the sleeve. Specifically, the
transducer will. engage the sleeve ends to prevent the end of
the transducer from passing beyond the sleeve. This may
result in damage to the transducer, damage to the internal
coating within the pipeline, the sleeve or both, and overall
renders a "smart pigging" inspection operation impossible.
In addition, the sleeve ends increase the coefficient of
friction of the fluid fléwing through the pipe and against
the internal pipe wall. This substantially increases the
erosion of the pipe. Pipe wear is also caused by the
hydraulic shock resulting from the sudden change in velocity
résulting when the fluid flowing thrbugh the pipe contacts

the sleeve ends. Likewise, the sleeve ends provide areas

within the pipe for adherence of contaminates, which results
in an additional affect on the fluid velocity.

SUMMARY OF THE INVENTION
It is accordingly a primary object of the present
invention to provide a coupled pipe assembly having an .

inte;nal sleeve with internal tapered ends, wherein the
Siéeyerig structured so that a transducer or other inspection

" device may be inserted therethrough and so that the coeffi-
cient of friction of fluid flowing through the pipe and the
fluid velocity are not significantly affected.

This is the replacement sheet
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6 over the interior pipe surfaces and exterior sleeve surface by the
.Oring seals 28 to forma fluid barrier at both ends of the sleeve.

The sl eeve 26 at each end thereof has a tapered cross- section portion
designated as 43, and best shown in Figure 2.

3

Another object of the invention is to provide the
internal sleeve of the coupled pipe assembly with an internal
corrosion-resistant coating that maintains the integrity of
the corrosion-resistant lining even if the lining is damaged
during welding.

In accordance with the invention, a coupled pipe
assembly is provided having a pair of opposed, axially
positioned pipes each having oppoéed beveled ends spaced
apart to form a separated area between. A cotrosion-
resistant lining is provided on interior surfaces of said
pipes. A sleeve having an internal corrosion-resistant
lining and a uniform, continuous diameter portion along a
length thereof is inserted axially within the pipes between
the opposed beveled ends along a uniform continuous diameter
portion of the pipes. The sleeve'includes at each end

_thereof an internally tapered cross-section extending to and
forming a rounded end edge portion. A pair of O-ring seals
are each circumferentially mounted on the sleeve a distance
from each end thereof and in sealing engagement with the
interior surfaces of the pipes. A circumferential relieved
area is provided in an exterior surface of the sleeve between

the O-ring seals. A 1ajer of heat-deflecting material is

provided within this relieved area and has an outer surface
terminating short of the exterior surface of the sleeve. A
plurality of retainers for retaining the-ﬁeat—deflecting
material within the relieved area.of the sleeve_aré provided,
with the retainers being connected to opposed edge surfaces
of the relieved area in spaced-apart relation. Each of the
retainers has a lug radially extehding into the separated
area between the opposed, beveled pipe ends and in contact
therewith. A continuous weld deposit is produced in the
separated area and is bonded to each lug and to the opposed

beveled pipe ends to form a welded joint between the'opposed

This is the replacement shegh
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The tapered cross-section portion 43 of the sleeve 26 term - nates in a
orounded end edge portion 44. This structure when in assenbly as shown in
Figure 1, permts a transducer head. or a like inspection device to pass
through the pipes for inspection. The rounded end edge portions 44 at each
end of the sleeve 26 prevent hang-up of #he transducer during inser- tion
thereof-. In addition, these rounded edge portions produce inproved fluid
flowresulting fromdecreased coeffi- cient of friction of the fluid
contacting the sleeve ends. This decreases erosion of the pipe caused by
friction between the pipe wall interior and the fluid flow ng through the
pipe. It also decreases hydraulic shock by |essening the vel ocity changes
produced by the fluid contact with the sl eeve ends. The rounded sl eeve ends
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The coupled pipe assembly may have the internally’

tapered cross-section of the sleeve extending along an area

. of the sleeve within which the O-ring seals are circumferen-
tially mounted. This tapered cross-section may terminate
short of the relieved area of the sleeve within which the
heat-deflecting material is provided. The relieved area and
the layer of heatedeflec;ing material provided therein may-be
centrally disposed relative to the separated area between the
opposed pipe ends. This separated area may have a narrowed
portion within which each lug of the retainers is positioned
and a diverging portion extending from this narrowed portion
in which the weld deposit is produced. Each of the retainers
may exténd across the relieved area adjacent the center
surfaces of the heat—deflécting material with each lug being
centrally disposed on each associated retainer.

BRIEF DESCRIPTION OF THE DRAWINGS .
Figure 1 of the drawings is a view in partial section of
a coupled pipe of one embodiment of the invention; and

Figure 2 is a detailed view of the sleeve shown in
Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Reference will now be made in detail to a presently
preferred embodiment of the invention, an examplée of which is
described below and illustrated in the accompanying drawings.

With reference to the drawings, and for the present to
Figure 1 thereof, there is shown a coupled pipe assembly
designated as 10, in accordance with an embodiment  of the
'invention. The assembly 10 has two opposed pipes 12 and 14
in axial alignment. Each opposed pipe end 16 and 48 of pipes
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pi pe ends 'in proper position and alignnent for welding. Upon welding, the
el d deposit 40 then secures not only the pipe ends but also the sleeve in
per manent assenbly, as shown in Figure 1. The retainers 36 maintain the
heat-deflecting material 34 in position for effective protection of the

corrosion-resistant internal coating of tfie assenbly from damage during
wel ding. The coating 43 of the sleeve 26 maintains the integrity of the

corrosion-resistant internal coating of the assenbly even if the coating
25 of the pipes is damaged during welding. In addition, the retainers 36

12 and 14, respectively, is beveled to provide a separated

portion 20 therebetween. The separated_portion 20 has a

narrowed portion 22 and a diverging portion 24 extending
therefrom. The pipes may be made of steel and have a
corrosion-resistant internal coating or layer 25 of any suit-
able conventional material.

A sleeve 26 shown in Figure 2 is provided near opposite
ends thereof with a pair of O-ring seals 28 provided in

grooves 30 of the sleeve, as shown in Figufe 1. The sleeve

26 has, as shown for purposes of clarity only in Figure 2, an

internal corrosion-resistant coating 29, which may be of the

same material as coating 25. Centrally dispoéed in the

exterior surface of the sleeve is a circumferential relieved

area 32 around which is wrapped a heat-deflecting material

34, as shown in Figure 1. The heat-deflecting material 34

may be a silica-based heat-deflecting wrap or asbestos wrap.
Heat-deflecting material retainers 36 are welded, as at 37,
to opposed edge surfaces of the relieved area and extend
across the heat-deflecting material. Typically, three
retainers 36 are provided each of identical construction and
spaced at 120-degree intervals around the circumferential
relieved area of the sleeve 26. Each retainer 36 has a lug
38 extending into the narrow portion 42 of the separated area
between the pipe ‘ends, as shown in Figure 1. The pipe ends
are coupled and the sleeve is secured to the assembly by a
continuous weld deposit 40 provided in the separated area.
The weld deposit is bonded to the lugs 38 to secure the
sleeve in permanent position in the assembly.

An adhesive sealant 42 is provided between adjacent
exterior surfaces of the sleeve and the interior surfaces of
the tubing during insertion of the sleeve witﬁin the pipes to
the position shown in Figure 1. The sealant during this

insertion of the sleeve within the pipes is spread evenly
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7 prevent the heat-deflecting material from being displaced into the
.separated area between the pipe ends during the insertion of the sleeve
within the pipes to interfere with the wel ding operation

6

over the interior pipe surfaces and exterior sleeve‘sﬁrface
by the O-ring seals 28 to form a fluid barrier at both ends
of the sleeve. _

The sleeve 26 at each end thereof has a tapered cross-
section portion designated as 43, and best shown in Figure 2.
The tapered cross-section portion 43 of the sleeve 26 termi-

nates in a rounded end edge portion 44. This structure when

in assembly as shown in Figure 1, permits a transdﬁcer head
or a like inspection device to pass througﬁ the pipes for
inspection. The rounded end edge portions 44 at each end of
the sleeve 26 prevent hang-up of the transducer during inser-
tion thereof. In addition, these rounded edge portions
produce improved fluid flow resulting from decreased coeffi-
cient of friction of the fluid contacting the sleeve ends.
This decreases erosion of the pipe caused by friction between -
the pipe wall interior and the fluid flowing through the

pipe. It also decreases hydraulic shock by lessening the
velocity changes produced by the fluid contact with the

sleeve ends. The rounded sleeve ends. also decrease the area

for collection of contaminates.

The combination of the separated portion 20 and the
associated lugs 38 positioned in the narrowed portion 22
thereof provides for effective and éccurate separation of the
'pipe ends in proper position and alignment for welding. Upon
welding, the weld deposit 40 then secures not only the pipe
ends but also the sleeve in permanent-assembly, as shown in
Figure 1. The retainers 36 maintain the heat-deflecting
material 34 in position for effective protection of the
éorrosioneresistant internal coating of the assembly from
damage during welding. The coating 43 of the sleeve 26
maintains the integrity of the corrosion-resistant internal
coating of the assembly even if the coating 25 of the pipes

is damaged during welding. In addition, the retainers 36
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8 VWHAT IS CLAIMED | S: 1. A coupled pipe assenbly conprising,
.a pair. of opposed, axially positioned pi pes each havi ng opposed bevel ed
ends spaced apart to forma separated area therebetween, a .
corrosion-resistant lining on interior surfaces of said pipes, a sleeve
having an internal corrosion-resistant |kning

prevent the heat-deflecting material from being displaced
into the separated area between the pipe ends during the
insertion of the sleeve within the pipes to interfere with
the welding operation.
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and a uniform continuous. dianmeter portion along a |length thereof inserted
axially within said pi pes between sai d opposed bevel ed ends al ong a uniform
conti nuous di aneter portion of said pipes, a sleeve including each end
thereof having an internally tapered cross-section extending to and form ng
a rounded end edge portion, a pair of Oging seals each circunferentially
nounted on said sl eeve a distance fromeach end thereof and in sealing
engagenment with said interior surfaces of said pipes, a circunferential
relieved area in an interior surface of said sleeve between said Oring
seals, a layer of heat-deflecting material provided within said relieved
area and having an outer surface term nating short of said exterior surface
of said sleeve, a plurality of retainers for retaining said heat-deflecting

materi al  Wigghigh @l%éﬁ%’%@v@ area of said sleeve, said retainers being
connected {0 faces of.said relieved area in spaced-apart
relation and each of said retainers having a lug radi'ally extending into
sai d separated area etemepledipipe assembly comprising, a pair of
opposed, axially positioned pipes each having opposed beveled
ends spaced apart to form a.separated area therebetween, a
corfosion-resistant lining on interior surfaces of said
pipes, a sleeve having an internal corrosion-resistant lining
and a uniform, continuous diameter portion along a length
thereof inserted axially within said pipes'beﬁween said
opposed beveled ends aloné a uniform continuous diameter
portion of said pipes, a sleeve including each end thereof
having an internally tapered cross-section extending to and
forming a rounded end edge pdrtion, a pair of O-ring seals
each circumferentially mounted on said sleeve a distance from
each end thereof and in sealing engagement with said interior

surfaces of said pipes, a circumferential relieved area in an

interior surface of said sleeve between said O-ring seals, a -

layer of heat-deflecting material provided within said
relieved area and having an outer surface terminating short
of said exterior surface of said sleeve, a plurality of
retainers for retaining said heat-defleéting material within
said relieved area of said sleeve, said retainers being
connected to opposed edge surfaces of said relieved arxea in
spaced-apart relation and each of said retainers having a lug
radially extending into said separated area between said
obposed, beveled pipe ends and in contact therewith, a con-
tinuous weld deposit produced in said separated area and
bonded to each said lug and to the opposed beveled pipe ends
to form a welded joint between said opposed ends of said _
pipes and a sealant provided between said extenior ‘surface of
said sleeve and said interior surfaces of said éipes.

—_—

—_——
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oppbsed, bevel ed pipe ends and in contact therewith, a con- tinuous weld
.deposit produced in said separated area and bonded to each said lug and to
t he opposed bevel ed pipe ends to forma welded joint between said opposed

‘ends of said pipes and a seal ant provi ded between said extem or surface of

said sleeve and said interior surfaces ofgsaid pipes.
9

2. The coupled pipe assembly of claim 1 further com-
prising, said internally tapered cross-section
along an area of said sleeve within which said
seals are circumferentially mounted.

extending

pair of O-ring

3. The coupled pipe assembly of claim 1 further com-
prising, said internally tapered cross-section

texrminating
short of said relieved area.

4. The coupled_pipg assembly of claims 1 or 2 further
comprising, said relieved area and layer of heat-deflecting
material provided therein being substantially centrally

disposed relative to said separated area between said opposed
pipe ends.

5. The coupled pipe assembly of claim 4 further com-
prising, said separated area of said opposed beveled ends of
said pipes having a narrowed portion within which.each lug is.
positioned and a diverging portion extending from said

narrxowed portion in which said weld deposit is produced.

6. The coupled pipe assembly of claim 5 further com-
prising, each of said retainers extending across said

relieved area adjacent said outer surface of said heat-
deflecting material and each said lug being centrally
disposed on each said associated retainer.

-
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2. The coupl ed pi pe assenbly of claim 1 further com prising, said
internally tapered cross-section extending along an area of said sleeve
"within which said pair of. Oring seals are circunferentially nounted.

3. The coupl ed pi pe assenbly of claim1 further com prising, said
internally tapered cross-section term®ating short of said relieved area.
4, The coupl ed pi pe assenbly of clains 1 or 2 further conprising, said

relieved area and | ayer of heat-deflecting material provided therein being
substanti al cguPERD’ PiPE ASSEMBLY HAVING A TAPERED INTERIOR SLEEVE

ABSTRACT OF THE INVENTION

A coupled pipe assembly having a pair of opposed,
axially-positioned pipes each having opposed beveled ends and
interidr corrosion-resistant linings. A sleeve having ‘-heat-
deflecting material is provided axially within the pipes with
the heat-deflecting material being positioned adjacent the
opposed pipe ends to protect the corrosion-resistant linings
from heat damage during welding of the pipe ends. The sleeve
has a tapered cross-section extending to and forming a '
rounded end edge portion.

FIGURE 1
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di sposed relative to said separated area between sai d opposed pipe ends.

5. The coupl ed pi pe assenbly of claim4 further com prising, said
separated area of said opposed bevel ed ends of said pipes having a narrowed
portion within which each lug is positioned and a diverging portion
extending fromsaid narrowed portion in which said weld deposit is -

pr oduced. 6. The coupl ed pi pe ﬂ ienbly of claim 5 further com
prising, each of said retainers extendi Z across said relieved area

adj acent said outer surface of said heat- deflecting material and each said
| ug being centrally di.sposed on each said associ ated retainer.
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