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TUBULAR MEMBERS AND THREADED 
CONNECTIONS FOR CASING DRILLING 

AND METHOD 

TECHNICAL FIELD 

The present invention is related to apparatus and methods 
to drill and complete oil and gas wells. More particularly, the 
present invention is related to using a casing String to both 
drill a wellbore and complete the wellbore. 

BACKGROUND OF THE INVENTION 

Oil and gas wells and other types of Wells Such as 
geothermal wells are typically drilled from the well surface 
to a desired downhole location using a rotary drilling rig, 
drill pipe, and drill bits. Various types of bottom hole 
assemblies may also be used as required by associated 
geological formations. After a wellbore has been drilled to 
a desired depth or downhole location, one or more casing 
Strings may then be installed extending from the well Surface 
to the desired downhole location. A cement sheath or cement 
bond is typically formed between the outside diameter of 
each casing String and adjacent inside diameters of the 
wellbore. Many wells have two or more casing Strings with 
different inside diameters installed in a telescoping manner 
from the well Surface to a desired downhole location. For 
example, a first casing String may be installed from the well 
surface to a depth of 500 to 1,000 feet. The first casing string 
may have an outside diameter of nine and five/eighths inches 
(9/s"). A second casing String may be installed extending 
from proximate the downhole end of the first casing String 
to a desired depth of 9,000 or 10,000 feet. The second casing 
String may have an outside diameter of approximately Seven 
inches (7"). 

Wellbores for producing oil, gas or other formation fluids 
from Selected SubSurface formations, are typically drilled in 
Stages. For example, a wellbore may be first drilled with a 
drill String and a first drill bit having particular diameter. At 
a desired depth for a first portion of the wellbore, the drill 
string and drill bit are removed from the wellbore. Tubular 
members of Smaller diameter, often referred to as casing or 
a casing String, may then be placed in the first portion of the 
wellbore. An annulus formed between the inside diameter of 
the Wellbore and the outside diameter of the casing String is 
generally filled with cement. The cement provides Support 
for the casing and isolates downhole formations or Subter 
ranean Strata from each other. Often, the next Step in drilling 
the wellbore is to pass the drill String with a Second, Smaller 
diameter drill bit through the first casing String and drill 
another portion of the wellbore to a selected depth beyond 
the depth of the first casing String. This Sequence of drilling 
wellbores and installing casing Strings may be repeated as 
many times as necessary, with Smaller and Smaller compo 
nents until the ultimate desired depth or downhole location 
of the wellbore has been achieved. 

The cost of drilling and completing wellbores, particu 
larly in offshore regions, is extremely expensive. Typical 
operating costs for an offshore drilling rig may easily exceed 
S100,000 per day. Thus, there are substantial benefits to 
minimizing the length of time required to drill a wellbore. At 
extended distances from the well surface (15,000 feet or 
greater) round trip time required to pull a drill bit and replace 
it with another drill bit may be several hours. The associated 
trip time is often non-productive and wasteful. 

For very deep wells or very long wells (20,000 feet or 
greater), there may be three or four changes in casing 
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diameter from the well Surface to the total depth or desired 
downhole location of the Wellbore. Each change in diameter 
of the casing String results in a corresponding decrease in the 
diameter of production tubing used to produce formation 
fluids from selected downhole formations. The change in 
casing diameter associated with typical deep wells and/or 
long wells results in Significantly increased drilling and 
completion costs. 

During the past Several years an increasing number of oil 
and gas wells have been drilled using Standard oilfield 
casing rather than drill pipe. Standard oilfield casing gen 
erally has less wall thickness when compared with Standard 
drill pipe. Drill bits and other downhole tools used to drill 
wells have been modified to allow installation and removal 
from downhole locations through a casing String using 
wireline techniques. For example, drill bits may be inserted 
through the longitudinal bore of a casing String and releas 
ably latched adjacent to and extending from the end of to the 
last joint of a casing String using wireline techniques. Such 
drill bits may also be removed from the end of the casing 
String using Similar wireline techniques when the wellbore 
has been drilled to a desired downhole location. The casing 
string may then be cemented within the wellbore to form a 
portion of the well completion System. 

Drilling a wellbore with a casing String eliminates or 
Substantially reduces the number of times which pipe must 
be removed and inserted (tripped) from the wellbore. Drill 
ing a well using a casing String generally reduces drilling 
costs and completion costs as compared with drilling a well 
with conventional drill pipe and using conventional comple 
tion techniques to install a casing String in the resulting 
wellbore. 

SUMMARY OF THE INVENTION 

In accordance with teachings of the present invention, 
threaded connections are provided for use on casing and 
other tubular goods used for drilling and completing well 
bores. One aspect of the present invention includes provid 
ing tubular goods with threaded and coupled connections 
which may be used to releasably engage the tubular goods 
with each other to allow drilling a wellbore and completion 
the wellbore. 

Technical benefits of the present invention include pro 
Viding a casing String with threaded and coupled connec 
tions that enhance use of the casing String to drill a wellbore 
and complete the Wellbore without removing or tripping the 
casing String. The threaded and coupled connection may be 
Substantially Stronger and more rugged than conventional 
threaded connections used on oilfield casing. A threaded 
connection formed in accordance with teachings of the 
present invention provides mechanical Strength required to 
drill a wellbore and provides fluid, pressure tight Seals 
between the interior and the exterior of the casing String. 
Since the wall thickness of a casing String is generally leSS 
than the wall thickness of conventional drill pipe, threaded 
and coupled connections formed in accordance with teach 
ings of the present invention provided desired mechanical 
Strength in threaded portions where the wall thickness is 
often reduced as compared with other portions of the casing 
String. 

Further technical benefits of the present invention include 
providing one or more mechanical Surfaces on the exterior 
of a casing String to accommodate applying hardfacing to 
Selected portions of the casing String. Hardfacing Selected 
portions of a casing String may be desired when the casing 
string is used to drill a wellbore. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete and thorough understanding of the 
present embodiments and advantages thereof may be 
acquired by referring to the following description taken in 
conjunction with the accompanying drawings, in which like 
reference numbers indicate like features, and wherein: 

FIG. 1A is a Schematic drawing in Section with portions 
broken away of a tubular member having a first pin end and 
a Second pin end with respective thread profiles formed in 
accordance with teachings of the present invention; 

FIG. 1B is an enlarged Schematic drawing in Section with 
portions broken away showing a chamfer formed on the first 
pin end of the tubular member of FIG. 1A; 

FIG. 2 is a Schematic drawing in Section with portions 
broken away of a coupling having a first box end and a 
second box end with respective thread profiles formed in 
accordance with teachings of the present invention; 

FIG. 3 is a Schematic drawing in Section with portions 
broken away of a tubular member and a coupling releasably 
engaged with each other in accordance with teachings of the 
present invention; 

FIG. 4 is a Schematic drawing in Section with portions 
broken away showing a first tubular member and a coupling 
releasably engaged with each other in accordance with 
teachings of the present invention and a Second tubular 
member by a having a threaded pin end formed in accor 
dance with teachings of the present invention; 

FIG. 5 is a schematic drawing in section with portions 
broken away showing the mill end of a tubular member and 
an attached coupling incorporating teachings of the present 
invention; 

FIG. 6 is a Schematic drawing in Section with portions 
broken away showing the field end of a tubular member and 
an attached coupling incorporating teachings of the present 
invention between; and 

FIG. 7 is a schematic drawing in section with portions 
broken away showing the mill end of a first tubular member, 
the field end of a Second tubular member and a coupling 
having threaded connections incorporating teachings of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Preferred embodiments of the invention and its advan 
tages are best understood by reference to FIGS. 1A-7 
wherein like numbers refer to Same and like parts. 

The term “oil country tubular goods” and “OCTG’ are 
used in this application to include casing, tubing, pup joints, 
couplings and any other type of pipe or tubular member 
asSociated with drilling, producing or Servicing oil wells, 
natural gas wells, geothermal Wells or any other SubSurface 
wellbore. 

The terms “welded pipe” and “welded tubular goods” are 
used in this application to include any pipe or tubular 
member manufactured from rolled Steel or Steel Strips or 
Steel Strips which passed through forming rollers to create a 
longitudinal butt joint and was welded along the longitudinal 
butt joint. The resulting longitudinal butt weld or longitu 
dinal Seam weld may be formed using various techniques 
Such as electric resistance welding (ERW), arc welding, 
laser welding, high frequency induction welding and other 
techniques Satisfactory for producing longitudinal Seam 
welds. Welded pipe and welded tubular members may be 
produced in individual links or may be produced in con 
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4 
tinuous links from coiled skelp and Subsequently cut into 
individual links. 

Various aspects of the present invention will be described 
with respect to tubular members which have been formed 
using electric resistant welding (ERW) technology. 
However, the present invention is not limited to use with 
tubular members produced by ERW technology. A wide 
variety of tubular members and oil country tubular goods 
(OCTG) may be releasably engaged with each other by 
threaded connections formed in accordance with teachings 
of the present invention. 

Various aspects of the present invention will be described 
with respect to tubular members 20 and couplings 50 as 
shown in FIGS. 1A-7. To describe Some features of the 
present invention, tubular members 20 may Sometimes be 
designated as 20a and 20b. For Some applications, tubular 
members 20 may be Sections of a casing String used to both 
drill and complete a wellbore (not expressly shown). For 
Such applications, each tubular member 20 may have Sub 
Stantially the same overall dimensions and configurations as 
asSociated with a conventional oil field casing String. For 
other applications, one or more tubular members (not 
expressly shown) with dimensions and configurations asso 
ciated with a bottom hole assembly (not expressly shown) 
used to drill oil and gas wells may have threaded portions 
corresponding with tubular members 20. Also, one or more 
tubular members 20 may have a configuration and dimen 
Sions associated with liner hangers (not expressly shown) or 
other components used to complete oil and gas wells. 

FIG. 1 shows tubular member 20 which may be formed 
using electric resistance welding (ERW) technology. For this 
embodiment, tubular member 20 may be generally described 
as an elongated, hollow Section of casing. Tubular member 
20 includes first end 21 and second end 22 with longitudinal 
bore 24 extending therethrough. Respective thread profiles 
31 and 32 incorporating teachings of the present invention 
are preferably formed on respective first end 21 and Second 
end 22 of tubular member 20. First end 21 and second end 
22 may Sometimes be referred to as "pin ends'. AS discussed 
later in more detail, portions of first thread profile 31 and 
Second thread profile 32 may generally correspond with 
standard American Petroleum Institute (API) buttress 
threads for oil country tubular goods. API Specification 
Standard 5B contains detailed information for casing 
threads. 

First end or pin end 21 of tubular member 20 may be 
described as the “mill end”. Second end or pin end 22 may 
be described as the “field end”. The relationship between 
mill end 21, field end 22 and coupling 50 are shown in more 
detail in FIGS. 5, 6 and 7. Various features associated with 
external thread profiles 31 and 32 will be described with 
respect to center plane 56 of associated coupling 50. 

Coupling 50, as shown in FIG. 2, may have the same 
overall dimensions and configuration associated with Stan 
dard API couplings for oil country tubular goods. Coupling 
50 may be described as a relatively short section of pipe 
defined in part by first end 51 and second end 52 with 
longitudinal bore 54 extending therebetween. Matching 
internal thread profiles 61 and 62 may be formed within 
longitudinal bore 54 extending respectively from first end 51 
and second end 52. Center plane 56 defines approximately 
the middle of coupling 50 where internal thread profiles 61 
and 62 meet. For Some applications, thread profiles 61 and 
62 may be standard API buttress threads for oil country 
tubular goods as described in API Specification Standard 
5B. Imperfect thread areas associated with forming internal 
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thread profiles 61 and 62 of coupling 50 are controlled to 
ensure that there is no interference with any imperfect 
threads during make up of field end 22 with a mill end 21 of 
respective tubular members 20 within longitudinal bore 54. 

Tubular member 20 with coupling 50 attached thereto in 
accordance with the teachings of the present invention is 
shown in FIG. 3. For some applications, tubular member 20 
may be initially formed with blank ends (not expressly 
shown). Respective thread profiles 31 and 32 may then be 
formed on first pin end 21 and Second pin end 22 using 
conventional pipe threading machines and equipment (not 
expressly shown). During the manufacturing process asso 
ciated with forming thread profiles 31 and 32, coupling 50 
may be releasably engaged with first pin end 21. Tubular 
member 20 will then be shipped from the manufacturing 
facility with coupling 50 releasably engaged with first pin 
end 21. Therefore, first pin end 21 with coupling 50 attached 
thereto may sometimes be referred to as the “factory end.” 

Various types of powered tools and equipment (not 
expressly shown) may be satisfactorily used to releasably 
engage coupling 50 with first thread profile 31 of pin end 21. 
AS previously noted, coupling 50 preferably has matching 
internal thread profiles 61 and 62. Therefore, either first end 
51 or second end 52 of coupling 50 may be releasably 
engaged with first pin end 21. For purposes of describing 
various features of the present invention, the process of 
making up or releasably engaging coupling 50 with first pin 
end 21 will be described with respect to end 51. In a similar 
manner, releasable engagement of Second pin end 22 with 
coupling 50 will be described with respect to second end 52. 
However, first pin end 21 may be Satisfactorily engaged with 
Second end 52 of coupling 50 and Second pin end 22 may be 
satisfactorily engaged with first end 51 of coupling 50. 

FIG. 4 shows a typical orientation of first tubular member 
20a and second tubular member 20b prior to making up the 
tubular members on a drilling platform (not expressly 
shown). The present invention allows multiple tubular mem 
bers 20 to be releasably engaged with each other to form a 
casing String for drilling and completing a wellbore (not 
expressly shown). Generally, first tubular member 20a will 
be positioned by the drilling platform over a wellbore with 
Second end or box end 52 looking up to receive Second pin 
end or field end 22 of second tubular member 20b. Various 
types of pipe tongs and other equipment associated with 
making and breaking treaded connections between oil coun 
try tubular goods may be Satisfactorily used to releasably 
engage Second pin end 22 of Second tubular member 20b 
with second end or box end 52 of coupling 50. Various 
details associated with releasably engaging Second pin end 
22 of second tubular member 20b with coupling 50 and first 
tubular member 20a will be discussed later in more detail. 

For the embodiments of the present invention as shown in 
FIGS. 1A-7, thread profiles 31 and 32 may be generally 
described as modified API buttress threads having standard 
API buttress thread forms associated with oil field casing. 
However, thread profiles 31 and 32 formed in accordance 
with teachings of the present invention preferably include 
Several Significant differences as compared with correspond 
ing API buttress threads. For example, length 36 of each 
thread profile 31 and 32 is preferably selected to be longer 
than the length of a corresponding Standard API buttress 
thread having approximately the same overall dimensions 
and configuration. Length 36 for thread profile 31 is mea 
sured from extreme end 25 of first pin end 21 to a plane 
extending normal to longitudinal bore 24 the last Vanishing 
thread of thread profile 31. Length 36 of thread profile 32 is 
measured from extreme end 26 to a plane extending normal 
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6 
to longitudinal bore 24 at the last Vanishing thread of thread 
profile 32. See FIG. 1A. 

For casing threads formed in accordance with API Speci 
fication Standard 5B this same length is often defined as 
dimension “L”. Length 36 of respective thread profiles 31 
and 32 is preferably selected such that extreme end 25 of 
first pin end 21 will abut extreme end 26 of second pin end 
22 when respective thread profiles 31 and 32 are engaged 
with coupling 50. See FIGS. 5, 6 and 7. 

Casing threads and casing connections as defined in API 
specification standard 5B may be made up to a “basic 
hand-tight position' and to a “basic power-tight position' as 
indicated by markings on the exterior of the casing Sections 
and couplings. The hand tight position for factory end or first 
pin end 21 relative to coupling 50 is shown by solid lines in 
FIG. 5. The power tight position for factory end or first pin 
end 21 relative to coupling 50 is shown by dotted lines in 
FIG. 5. The hand tight position for field end or second pin 
end 22 relative to coupling 50 is shown by solid lines in FIG. 
6. The power tight position for field end or Second pin end 
22 relative to coupling 50 is shown by dotted lines in FIG. 
6. 

A threaded and coupled connection formed in accordance 
with teachings of the present invention preferably has a 
power-tight position defined in part by the extreme end of 
the field end of one tubular member directly contacting the 
extreme end of the mill end of another tubular member at 
approximately the mid-point or center plane of an associated 
coupling. The power-tight position for releasably engaging 
tubular members 20a, 20b and coupling 50 with each other 
is shown in FIG. 7. 

Extreme end 26 of field end 22 of second tubular member 
20b and extreme end 25 of mill end 21 of first tubular 
member 20a are in direct contact with each other at center 
plane 56 of coupling 50. This contact between extreme ends 
25 and 26 creates adjoining or abutting radial torque shoul 
ders located proximate center plane 56 of coupling 50. 
Direct contact between extreme ends 25 and 26 ensures that 
all tortional forces exerted during rotary drilling of a well 
bore will be transmitted against adjacent tubular members 
20a and 20b and not against the adjacent threads and/or 
coupling 50. Table 1 provides representative values of 
dimension L (length 36) for mill ends and pin ends of 
tubular members with threaded connections formed in 
accordance with teachings of the present invention. 
As shown in FIGS. 1A and 1B, respective chamfered 

surfaces 34 are preferably formed within longitudinal bore 
24 at first end 21 and Second end 22. For Some applications 
chamfered Surfaces 34 may extend at an angle of approxi 
mately sixty five degrees (65) between the inside diameter 
of longitudinal bore 24 and respective extreme ends 25 and 
26. Length 38 of each chamfered surface 34 is preferably 
limited to a maximum value of approximately one-quarter of 
an inch ("/4") to maintain Substantial bearing Surfaces or 
bearing faces at respective extreme ends 25 and 26. AS a 
result of increasing length 36 of thread profiles 31 and 32 
and limiting length 38 of chamfered surfaces 34, a relatively 
wide, Sturdy torque bearing Surfaces are provided at the 
contact between adjacent field ends and mill ends of tubular 
members 20. 

Frequently, the inside diameter at the pin ends of oil 
country tubular goods having API threads are reamed to 
ensure that the inside diameter adjacent to the associated 
thread profiles meets designed limitations. When thread 
profiles 31 and 32 are formed on respective mill end 21 and 
field ends 22 of tubular members 20, the inside diameter of 
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longitudinal bore 24 is only deburred. Eliminating Standard 
reaming Steps associated with API casing threads helps 
maintain desired bearing Surfaces at extreme ends 25 and 26. 
As previously noted, external thread profiles 31 and 32 

may be generally described as modified API buttress casing 
threads. Conventional API buttress casing threads have a 
specified length for the “perfect threads” which varies 
depending upon the size or nominal outside diameter of the 
asSociated casing. Also, API buttress threads have a required 1O 
pitch diameter which varies based on the size or nominal 
outside diameter of the associated casing. The Specified 
length for the perfect threads is frequently referred to as 
dimension L7. 

The perfect thread length (dimension L7) at the specified 
thread diameter for thread profiles 31 and 32 are preferably 
mismatched. See TABLE 1. For the embodiment of the 
present invention as shown in FIGS. 5 and 6, the pitch 
diameter of thread profile 31 formed on mill end 21 may be 
approximately 0.006 inch larger than the pitch diameter of 
the thread profile 32 formed on field end 22. The difference 
in pitch diameters will typically result in a higher pressure 
during power make up of coupling 50 with mill end 21 as 
compared with the power make up of coupling 50 with field 
end 22. As a result of the pressure difference during power 
make up, a threaded and coupled connection Such as shown 
in FIG. 7 will not rotate or turn during make up of field end 
22 with box end 52 of coupling 50. 

TABLE 1. 

EXAMPLES OF SOMETYPICALTHREAD DIMENSIONS 
FOR EXTERNAL THREAD PROFILES 31 AND 32 

MILLEND PIN 

End of 
Pipe to 

Taper Center 
Per Total of 

Size Major Foot Length Length Length Coup 
Outside Dia- No. of Paral- Imper- Perfect of ling 
Dia- meter Threads lel to fect Threads Threads Hand 
meter D. Per Inch Cone Threads L7 L (36) Tight 

4 / 4.516 5 O.7SO 1.984O 18535 3.8375 O.6OO 
7 7.O16 5 0.750 1.984O 2.416 4.4000 0.600 
9 8 9.641 5 O.7SO 1.984O 2.7285 4.7125 O.6OO 
13 38 13.391 5 O.7SO 1.984O 2.7285 4.7125 O.6OO 

Maximum 
Length of 

Length Imperfect 
End of Diameter Threads 

Size Maximum Pipe to Length Coup- of in 
Outside Length Triangle Face of ling Counter Center of 
Dia- of Stamp Couple Length Bore Coupling 
meter Chamfer A1 tO Min. Coupling J Area 

4 / O.2SO 4.437 1884 8.875 4.640 O.250 
7 O.2SO S.OOO 1784 10 7.140 O.250 
9 8 O.2SO 5.3125 1784 10.625 9.765 O.250 
13 38 O.2SO 5.3125 1784 10.625 13.515 O.250 

FIELD END PIN 

Pitch End of 
End of Diameter Pipe to 

Total Pipe to at Length Center 
Length Center of of 

Size Length Length of of Perfect Coupling 
Outside Imper- Perfect Threads Coupling Threads Power 
Dia- fect Threads L4 Hand L7 Tight 
meter Threads L7 (36) Tight (E7) Make up 
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TABLE 1-continued 

EXAMPLES OF SOMETYPICALTHREAD DIMENSIONS 
FOR EXTERNAL THREAD PROFILES 31 AND 32 

4 /2 1984 1953S 3.9375 O.SOO 4.454 O.OOO 
7 1984 2.516 4.5OO O.SOO 6.954 O.OOO 
9 8 1984 2.8285 4.8125 O.SOO 9.579 O.OOO 
13 38 1984 2.8285 4.8125 O.SOO 13.329 O.OOO 

Maximum 
Length of 

Maxi- Length Length Imperfect 
mum End of Face of Diameter Threads 

Size Length Pipe to Coup- of in 
Outside of Triangle ling Coupling Counter Center of 
Dia- Cham- Stamp to plane Length Bore Coupling 
meter fer A1 (E7) Min. Coupling J Area 

4 / O.2SO 4.437 1884 8.875 4.640 O.2SO 
7 O.250 S.OOO 1.784 1O 7.140 O.2SO 
9 8 O.2SO 5.3125 1784 10.625 9.765 O.2SO 
13 38 O.2SO 5.3125 1784 10.625 13.515 O.2SO 

Hardbanding is often applied to Selected portions of 
conventional drill Strings to reduce abrasive wear and result 
ing outside diameter reduction of associated tool joints and 
bottom hole assembly components. Hardbanding is often 
applied to preserve and extend the life of drill pipe, collars, 
and heavyweight components of a drill String. Hardbanding 
may be reapplied when previous applications or components 
experience excessive wear. Both research and field experi 
ence have demonstrated that applying tungsten carbide 
based hardbanding to tool joints and other components will 
reduce drill String wear. 

During the past several years, oil and gas wells have 
routinely been drilled to much greater depths and/or longer 
lengths than was considered normal or typical when hard 
banding was first developed for drill strings. Also, wellbore 
geometries have become much more complex including 
highly deviated, horizontal, multilateral, short-radius and 
extended reach wellbores. As a result of producing oil and 
gas reservoirs from deeper downhole locations and more 
remotely located geological formations, the number of rotat 
ing hours required to drill associated wellbores has Substan 
tially increased. Conventional hardbanding on drill Strings 
may contribute to reduction of the wall thickness of casing 
Strings, risers and other tubular members associated with 
drilling and completion of wellbores. In Some cases, the 
reduction in wall thickneSS may result in forming holes 
which allow undesired fluid communication through dam 
aged casing, risers or other well completion complements. 
AS a result, new hardbanding materials and methods for 
applying hardbanding to various components of a drill String 
have been developed to Substantially reduce or eliminate 
damage to casing, risers and other well completion compo 
nents while at the same time providing desired protection for 
drill String components. 

For Some applications a slightly reduced outside diameter 
portion or machined portion 40 may be formed on first pin 
end 21 and Second pin end 22 extending longitudinally from 
the last thread or Vanishing thread of respective thread 
profiles 31 and 32. Reduced outside diameter portion 40 may 
be machined by a thread cutting tool (not expressly shown) 
for a Selected longitudinal distance along the outside diam 
eter of tubular member 20. For some applications reduced 
outside diameter portion 40 having a length of approxi 
mately one and one half inches (1%") may be formed on first 
end or mill end 21 of tubular member 20. A generally 
cylindrical, hollow sleeve or applique (not expressly shown) 
having Substantially the same diameter as reduced outside 
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diameter portion 40 may be disposed on the outside diameter 
portion 40 of tubular member 20. Engagement of coupling 
50 with mill end 21 will result in trapping the sleeve or 
applique between the extreme end 51 or 52 of coupling 50 
and the normal outside diameter portion of tubular member 
2O. 

One or more layers of hard facing material may be dis 
posed on the Sleeve. For Some applications the sleeve may 
have a length of approximately one and one half inches 
(1%") which corresponds generally with the length of 
reduced outside diameter portion 40. The hard facing mate 
rial formed on the exterior of the sleeve may have a length 
of approximately one inch (1"). For Some applications 
hard facing Sleeves may only be installed on a limited 
number of threaded and coupled connections Such as the 
bottom five or six sections of casing or tubular members 20 
used to drill and complete a wellbore. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes, Substitutions and alternations can be made herein 
without departing from the Spirit and Scope of the invention 
as defined by the following claims. 
What is claimed is: 
1. A threaded connection for releasably coupling tubular 

members with each other, comprising: 
a coupling having a first box end and a Second box end 

with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
box end of the coupling; 

each tubular member having a respective first pin end and 
a respective Second pin end; 

a longitudinal bore extending through each tubular mem 
ber from the respective first end to the respective 
Second end; 

a first external thread profile formed on the first pin end 
and a Second external thread profile formed on the 
Second pin end; 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
thread profile; and 

the pitch diameter of the first external thread profile 
approximately 0.006 inches larger than the pitch diam 
eter of the Second external thread profile. 

2. A threaded connection for releasably coupling tubular 
members with each other, comprising; 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

each tubular member having a respective first pin end and 
a respective Second pin end; 

a longitudinal bore extending through each tubular mem 
ber from the respective first end to the respective 
Second end; 

a first external thread profile formed on the first pin end 
and a Second external thread profile formed on the 
Second pin end; 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
thread profile; 
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10 
the coupling having a centerplane disposed proximate the 

middle of the coupling and the associated longitudinal 
bore; 

the first internal thread profile of the coupling having a 
first length extending through the longitudinal bore of 
the coupling from a first extreme end of the coupling to 
the center plane; 

the Second internal thread profile of the coupling having 
a Second length extending through the longitudinal 
bore of the coupling from a Second extreme end to 
coupling to the center plane; 

the first length of the first internal thread profile approxi 
mately equal to the Second length of the Second internal 
thread profile; 

the first external thread profile having a length extending 
from an extreme end of the first pin end to a plane 
corresponding with the last thread of the first external 
thread profile; 

the length of the first external thread profile approxi 
mately equal to the first length of the first internal 
thread profile; 

the Second external thread profile having a length extend 
ing from an extreme end of the Second pin end to a 
plane corresponding with the last thread of the Second 
thread profile, and 

the length of the Second external thread profile approxi 
mately equal with the Second length of the Second 
internal thread profile. 

3. A threaded connection for releasably coupling tubular 
members with each other, comprising: 

a coupling having a first box end and a second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

each tubular member having a respective first pin end and 
a respective Second pin end; 

a longitudinal bore extending through each tubular mem 
ber from the respective first end to the respective 
Second end; 

a first external thread profile formed on the first pin end 
and a Second external thread profile formed on the 
Second pin end; 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
thread profile; 

the extreme end of the first pin end of one tubular member 
directly abutting the extreme end of the Second pin end 
of another tubular member proximate the center plane 
of the coupling, and 

contact of the first pin end with the Second pin end directly 
transmitting torsional forces exerted on the one tubular 
member during drilling of a wellbore to the other 
tubular member. 

4. A threaded connection for releasably coupling tubular 
members with each other, comprising: 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 
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each tubular member having a respective first pin end and 
a respective Second pin end; 

a longitudinal bore extending through each tubular mem 
ber from the respective first end to the respective 
Second end; 

a first external thread profile formed on the first pin end 
and a Second external thread profile formed on the 
Second pin end; 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
thread profile; and 

the first internal thread profile and the Second internal 
thread profile having matching API buttress thread 
forms. 

5. A threaded connection for releasably coupling tubular 
members with each other, comprising: 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

each tubular member having a respective first pin end and 
a respective Second pin end; 

a longitudinal bore extending through each tubular mem 
ber from the respective first end to the respective 
Second end; 

a first external thread profile formed on the first pin end 
and a second external thread profile formed on the 
Second pin end; 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
thread profile; and 

the first external thread profile and the Second external 
thread profile having matching API buttress thread 
forms. 

6. A threaded connection for releasably coupling tubular 
members with each other, comprising: 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

each tubular member having a respective first pin end and 
a respective Second pin end; 

a longitudinal bore extending through each tubular mem 
ber from the respective first end to the respective 
Second end; 

a first external thread profile formed on the first pin end 
and a Second external thread profile formed on the 
Second pin end; 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
thread profile; 

a first chamfer formed on the first pin end between the first 
thread of the first external thread profile and the 
extreme end of the first pin end; 

a Second chamfer formed on the Second pin end between 
the first thread of the second external thread profile and 
the extreme end of the Second pin end; 
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12 
the first chamfer and the Second chamfer having approxi 

mately equal lengths, and 
the length of the first chamfer and the second chamfer 

limited to a maximum value of one fourth of an inch. 
7. A threaded connection formed between a first tubular 

member, a Second tubular member and a coupling compris 
ing: 

the coupling having a first box end and Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling and extending to a center plane of 
the coupling; 

a Second internal thread profile formed within the Second 
bOX end of the coupling and extending to the center 
plane; 

the first tubular member having a first pin end and a 
Second pin end; 

the Second tubular member having a first pin end and a 
Second pin end; 

the first tubular member and the second tubular member 
having respective longitudinal bores extending there 
through; 

a first external thread profile formed on each first pin end 
and a Second external thread profile formed on each 
Second pin end; 

the first external thread profile having a pitch diameter 
larger than a corresponding pitch diameter larger than 
a corresponding pitch diameter of the Second external 
thread profile; and 

the larger pitch diameter of the first external thread profile 
resulting in higher fluid preSSure during power make up 
of each first pin end with one of the box ends of the 
coupling as compared with power make up of each 
Second pin end with the other box end of the coupling. 

8. The threaded connection of claim 7 further comprising 
the pitch diameter of the first external thread profile approxi 
mately 0.006 inches larger than the pitch diameter of the 
Second external thread profile. 

9. The threaded connection of claim 7 further comprising: 
the coupling having a centerplane disposed proximate the 

middle of the coupling and its associated longitudinal 
bore; 

each first external thread profile having a length extending 
from an extreme end of the first pin end to a plane 
corresponding with the last thread of the first thread 
profile, and 

the length of each first external thread profile approxi 
mately equal with the length of the longitudinal bore of 
coupling measured from an extreme end of the cou 
pling to the center plane. 

10. The threaded connection of claim 7 further compris 
ing: 

the coupling having a center plane disposed at approxi 
mately the middle of the coupling and its associated 
longitudinal bore; 

the first external thread profile having a length extending 
from the extreme end of the first end to a plane 
corresponding with the last thread of the first thread 
profile, and 

the length of the first external thread profile approxi 
mately equal with a length of the longitudinal bore 
measured from an extreme end of the coupling to the 
center plane. 
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11. The threaded connection of claim 7 further compris 
Ing: 

the first internal thread profile and the Second internal 
thread profile having matching API buttress thread 
forms, and 

the first external thread profile and the Second external 
thread profile having API buttress thread forms match 
ing the thread forms of the first internal thread profile 
and the Second internal thread profile. 

12. A Section of casing for using in drilling and complet 
ing a wellbore comprising: 

a first end and a Second end with a respective pin formed 
on the first end and a respective pin formed on the 
Second end; 

a longitudinal bore extending through the Section of 
casing between the first end and the Second end; 

a first external thread profile formed on the first end and 
a Second external thread profile formed on the Second 
end; 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
profile; 

the first external thread profile releasably engaged with 
one of the internal thread profiles of the coupling; 

at least one reduced outside diameter portion formed on 
the Section of casing extending from one of the external 
thread profiles, and 

the reduced outside diameter portion comprises a length 
of one and one half inches. 

13. A Section of casing for using in drilling and complet 
ing a wellbore comprising: 

a first end and a Second end with a respective pin formed 
on the first end and a respective pin formed on the 
Second end; 

a longitudinal bore extending through the Section of 
casing between the first end and the Second end; 

a first external thread profile formed on the first end and 
a Second external thread profile formed on the Second 
end; 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
profile; 

the first external thread profile releasably engaged with 
one of the internal thread profiles of the coupling, 

the first external thread profile having a length extending 
from an extreme end of the first pin end to a plane 
corresponding with the last thread of the first thread 
profile; 

the length of the first external thread profile approxi 
mately equal to one half the length of the longitudinal 
bore of the coupling, 
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14 
the Second external thread profile having a length extend 

ing from an extreme end of the Second pin end to a 
plane corresponding with the last thread of the Second 
thread profile, and 

the length of the Second thread profile approximately 
equal with one half of the length of the longitudinal 
bore of the coupling. 

14. A Section of casing for using in drilling and complet 
ing a wellbore comprising: 

a first end and a Second end with a respective pin formed 
on the first end and a respective pin formed on the 
Second end; 

a longitudinal bore extending through the Section of 
casing between the first end and the Second end; 

a first external thread profile formed on the first end and 
a Second external thread profile formed on the Second 
end; 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
profile; 

the first external thread profile releasably engaged with 
one of the internal thread profiles of the coupling, 

a first chamfer formed on the first pin end and a second 
chamfer formed on the Second pin end; 

the first chamfer extending between the extreme end of 
the first pin end and an inside diameter of the longitu 
dinal bore; 

the Second chamfer extending between the extreme end of 
the Second pin end and an inside diameter of the 
longitudinal bore; 

the first chamfer having a length approximately equal to 
a length of the Second chamfer; and 

the length of the first chamfer and the length of the second 
chamfer approximately equal to or less than one fourth 
of an inch. 

15. A Section of casing for using in drilling and complet 
ing a wellbore comprising: 

a first end and a Second end with a respective pin formed 
on the first end and a respective pin formed on the 
Second end; 

a longitudinal bore extending through the Section of 
casing between the first end and the Second end; 

a first external thread profile formed on the first end and 
a Second external thread profile formed on the Second 
end; 

a coupling having a first box end and a Second box end 
with a longitudinal bore extending through the cou 
pling from the first box end to the second box end; 

a first Internal thread profile formed within the first box 
end of the coupling, 

a Second internal thread profile formed within the Second 
bOX end of the coupling, 

the first external thread profile having a pitch diameter 
larger than a pitch diameter of the Second external 
profile; 

the first external thread profile releasably engaged with 
one of the internal thread profiles of the coupling, and 
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the first internal thread profile of the coupling and the 
Second internal thread profile of the coupling having 
approximately equal pitch diameters. 

16. A method of forming a Section of casing for use in 
drilling a wellbore, comprising: 

forming a first, elongated tubular member having a first 
pin end and a Second pin end with a longitudinal bore 
extending through the tubular member from the first pin 
end to the Second pin end; 

forming a first tapered exterior thread profile with a first 
pitch diameter on the first pin end of the tubular 
member; 

forming a Second exterior tapered thread profile with a 
Second pitch diameter on the Second pin end of the first 
tubular member; 

forming the first pitch diameter larger than the Second 
pitch diameter; 

forming a coupling having a first end and a Second end 
with a longitudinal bore through the coupling from the 
first end to the Second end; 

forming a third tapered thread profile within the longitu 
dinal bore of the coupling extending from the first end 
to proximate a midpoint in the longitudinal bore of the 
coupling; 

forming a fourth tapered thread profile within the longi 
tudinal bore of the coupling extending from the Second 
end to proximate a midpoint of the longitudinal bore of 
the coupling; 

releasably engaging the first pin end of the first, elongated 
tubular member with one of the thread profiles of the 
coupling; and 

forming the first pitch diameter approximately 0.006 
inches larger than the Second pitch diameter. 

17. The method of claim 16 further comprising forming 
the first, elongated tubular member using electric resistance 
welding techniques. 

18. The method of claim 16 further comprising forming a 
reduced outside diameter on the first pin end extending from 
the last thread of the first tapered external thread profile. 

19. A method of forming a Section of casing for use in 
drilling a wellbore, comprising: 

forming a first, elongated tubular member having a first 
pin end and a Second pin end with a longitudinal bore 
extending through the tubular member from the first pin 
end to the Second pin end; 

forming a first tapered exterior thread profile with a first 
pitch diameter on the first pin end of the tubular 
member; 

forming a Second exterior tapered thread profile with a 
Second pitch diameter on the Second pin end of the first 
tubular member; 

forming the first pitch diameter larger than the Second 
pitch diameter; 

forming a coupling having a first end and a Second end 
with a longitudinal bore through the coupling from the 
first end to the Second end; 

forming a third tapered thread profile within the longitu 
dinal bore of the coupling extending from the first end 
to proximate a midpoint in the longitudinal bore of the 
coupling; 

forming a fourth tapered thread profile within the longi 
tudinal bore of the coupling extending from the Second 
end to proximate a midpoint of the longitudinal bore of 
the coupling; 
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16 
releasably engaging the first pin end of the first, elongated 

tubular member with one of the thread profiles of the 
coupling; and 

forming the reduced outside diameter portion with a 
length of approximately one and one half inches 
extending longitudinally from the last thread of the first 
tapered external thread profile. 

20. A method of forming a Section of casing for use in 
drilling a wellbore, comprising: 

forming a first, elongated tubular member having a first 
pin end and a Second pin end with a longitudinal bore 
extending through the tubular member from the first pin 
end to the Second pin end; 

forming a first tapered exterior thread profile with a first 
pitch diameter on the first pin end of the tubular 
member; 

forming a Second exterior tapered thread profile with a 
Second pitch diameter on the Second pin end of the first 
tubular member; 

forming the first pitch diameter larger than the Second 
pitch diameter; 

forming a coupling having a first end and a Second end 
with a longitudinal bore through the coupling from the 
first end to the Second end; 

forming a third tapered thread profile within the longitu 
dinal bore of the coupling extending from the first end 
to proximate a midpoint in the longitudinal bore of the 
coupling; 

forming a fourth tapered thread profile within the longi 
tudinal bore of the coupling extending from the Second 
end to proximate a midpoint of the longitudinal bore of 
the coupling; 

releasably engaging the first pin end of the first, elongated 
tubular member with one of the thread profiles of the 
coupling; and 

forming the first tapered external thread profile and the 
Second tapered external thread profile with matching 
API thread forms. 

21. A method of forming a Section of casing for use in 
drilling a wellbore, comprising: 

forming a first, elongated tubular member having a first 
pin end and a Second pin end with a longitudinal bore 
extending through the tubular member from the first pin 
end to the Second pin end; 

forming a first tapered exterior thread profile with a first 
pitch diameter on the first pin end of the tubular 
member; 

forming a Second exterior tapered thread profile with a 
Second pitch diameter on the Second pin end of the first 
tubular member; 

forming the first pitch diameter larger than the Second 
pitch diameter; 

forming a coupling having a first end and a Second end 
with a longitudinal bore through the coupling from the 
first end to the Second end; 

forming a third tapered thread profile within the longitu 
dinal bore of the coupling extending from the first end 
to proximate a midpoint in the longitudinal bore of the 
coupling; 

forming a fourth tapered thread profile within the longi 
tudinal bore of the coupling extending from the Second 
end to proximate a midpoint of the longitudinal bore of 
the coupling; 

releasably engaging the first pin end of the first, elongated 
tubular member with one of the thread profiles of the 
coupling; 
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forming a chamfer on the first pin end having a length 
equal to or less than one fourth of an inch; and 

forming a chamfer on the Second pin end having a length 
approximately equal to or less than one fourth of an 
inch or less. 

22. A method of forming a Section of casing for use in 
drilling a wellbore, comprising: 

forming a first, elongated tubular member having a first 
pin end and a Second pin end with a longitudinal bore 
extending through the tubular member from the first pin 
end to the Second pin end; 

forming a first tapered exterior thread profile with a first 
pitch diameter on the first pin end of the tubular 
member; 

forming a Second exterior tapered thread profile with a 
Second pitch diameter on the Second pin end of the first 
tubular member; 

forming the first pitch diameter larger than the Second 
pitch diameter; 

forming a coupling having a first end and a Second end 
with a longitudinal bore through the coupling from the 
first end to the Second end; 
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forming a third tapered thread profile within the longitu 

dinal bore of the coupling extending from the first end 
to proximate a midpoint in the longitudinal bore of the 
coupling; 

forming a fourth tapered thread profile within the longi 
tudinal bore of the coupling extending from the Second 
end to proximate a midpoint of the longitudinal bore of 
the coupling; 

forming a Second, elongated tubular member having a 
respective first pin end, Second pin end, longitudinal 
bore, first tapered exterior thread profile and Second 
tapered exterior thread profile corresponding generally 
with the first, elongated tubular member; 

releasably engaging the Second pin end of the Second 
tubular with the other thread profile of the coupling; 
and 

making up the first pin of the first tubular member with the 
coupling as compared with the fluid pressure required 
to make up the Second pin end of the Second tubular 
member with the coupling. 

k k k k k 


