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(57) Abréegée/Abstract:

A system and method are provided for gauging multi-start threads on an ollfield tubular connection include a pin member 12 and a
box member 42. One or more external starting threads are successively gauged with a single thread ring gauge 22, and the same
threads are simultaneously gauged with a multi--thread ring gauge 32. Each of two or more Internal starting threads are
successively gauged with a single thread plug gauge 52, and the same threads are simultaneously gauged with a multi-thread plug
gauge 62.
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ABSTRACT

A system and method are provided for gauging multistart threads on an
oilfield tubular connection include a pin member 12 and a box member 42. One
or more external starting threads are successively gauged with a singie thread
ring gauge 22, and the same threads are simultaneously gauged with a mult:
thread ring gauge 32. Each of two or more internal starting threads are

successively gauged with a single thread plug gauge 52, and the same threads

are simultaneously gauged with a multi-thread plug gauge 62.
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THREAD GAUGING SYSTEM AND METHOD

FIELD OF THE INVENTION

The present invention relates to gauging of oilfield tubufar threads. More
particularly, the invention relates to a system and method of gauging multi-start

threads with a combination of ring and plug gauges.

BACKGROUND OF THE INVENTION

Qilfield tubular threads typically are tapered threads on a pin member and
a box member. The threads themselves may have various configurations,
including a generally \ shaped or truncated \-shaped thread profile. Threads
are typically tapered with respect to a central axis of the respective pin member or
box member, such that the diameter of a pin thread slowly increases from a
starting thread to an end thread, and similarly the diameter of the box thread
siowly increases from a starting thread to an end thread. When oilfield tubular
threads become worn, the threads are periodically recut or reformed to
substantially conform to the original thread profile, thereby shortening the joint.

Ring and plug gauges have long been used to verify the accuracy of the
threads machined on the pin member and box member. The ring gauge may thus
be threaded onto a pin member, and when the gauge is hand-tight, an axial
stand-off between a shoulder on the pin member and the end of the ring gauge is
measured to venfy that it conforms to allowable tolerances. Similarly, a plug
gauge is conventionally threaded on a box member, and when the plug gauge is

hand tight a stand-in is measured between an end of the box member and an end
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surface of the plug gauge. If measurements are within selected limits, the thread

Is passed for use.

In recent years, increased emphasis has been placed upon oilfield tubular
threads which are multi-start threads. A dual start thread thus has two threads
which typically start at circumferentially opposing locations on the pin member and
the box member, with one thread being axially spaced between the other thread.
In cross-section, the double-start thread on a pin member thus closely resembles
a conventional single-start thread on a pin member, although in practice the
double-start thread would typically make up with half the number of revolutions,
thereby saving considerable rig time. Threads with three or more starts on the
pin member and the box member have also been proposed. Threads with two or
more starting points are considered multi-start threads.

While multi-start threads on oilfield tubular goods have been proposed for
years, conventional gauging techniques have not been able to reliably test such
threads. Double-start threads have previously been tested with a double-start
nng gauge and a double-start plug gauge, and these gauges will result in a
stand-off or stand-in as discussed above which can be measured to determine if
this dimension falls within accepted limits. A significant problem, however, is that
a double-start gauge may resuit in an acceptable stand-in or stand-off using a
double start thread, but one or both of the double-start threads may still be out of

tolerance even though the double-start gauge results in an acceptable stand-off

and stand-in.
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U.S. Patent 4,356,636 discloses a gauge for a tapered threaded box of an
oilfield tubular connection. U.S. Patent 5,134,783 discloses thread timing for a
nng gauge and a plug gauge.

The disadvantages of the prior art are overcome by the present invention,
and an improved method and system are hereinafter disclosed for gauging two or

more external starting threads on a pin member and two or more internatl starting

threads on a box member.
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SUMMARY OF THE INVENTION

According to one embodiment, a method of gauging multi-start threads on
an oilfield tubutar connection including a pin member having two or more external
starting threads and a box member having two or more internal starting threads

5 comprises successively gauging each of the two or more external starting threads
with a single thread ring gauge, and simuitaneously gauging each of the two or
more external starting threads with a multithread ring gauge. The method also
includes successively gauging each of the two or more internal starting threads
with a single thread plug gauge, and simultaneously gauging each of the two or

10 more internal starting threads with a multi-thread plug gauge.

According to an aspect of the present invention, there is provided a
method of gauging multi-start threads on an oilfield tubutar connection
including a pin member having two or more external starting threads and a
box member having two or more internal starting threads, the method

15 comprising:
successively gauging each of the two or more external starting threads
with a single thread rning gauge,
| simultaneously gauging each of the two or more external starting
threads with a muiti-thread ring gauge, an axial spacing between a reference
20 surface on the pin member and a reference surface on each of the single

thread ring gauge and the multi-thread ring gauge determine if the external

threads are acceptable;

successively gauging each of the two or more internal starting threads

with a single thread plug gauge; and

25 simultaneously gauging each of the two or more internal starting

threads with a multi-thread plug gauge, an axial spacing between a reference
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surface on the box member and a reference surface on each of the single

thread plug gauge and the multi-thread plug gauge determine if the internal

thread Is acceptable.

According to another aspect of the present invention, there is provided
a system for gauging multi-start threads on an oilfield tubular connection
including a pin member having two or more external starting threads and a
pox member having two or more iInternal starting threads, the system
comprising:

a single thread ring gauge for gauging each of the two or more external
starting threads, the single thread ring gauge adopted for successively
gauging each of the two or more external starting threads;

a multi-thread ring gauge for simultaneously gauging each of the two
of more external starting threads, the multi-thread ring gauge adopted for
simultaneously gauging each of the two or more external starting threads;

a single thread plug gauge for gauging each of the two or more internal
starting threads, the single thread plug gauge for successively gauging each
of the two or more internal starting threads; and

a multi-thread plug gauge for simultaneously gauging each of the two

or more internal starting threads.

These and further features and advantages of the present invention will

- become apparent from the following detailed description, wherein reference Is

made to the figures in the accompanying drawings.

43
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates in cross-section the double-start thread on an oilfield

tubular pin member and a single thread ring gauge with a measurable stand-off
between the ring gauge and a shoulder on the pin member.

5 Figure 2 illustrates the pin member as shown in Figure 1 with a double-
thread ring gauge and a measurable stand-off between the double-thread ring
gauge and the shoulder on the pin member.

Figure 3 illustrates in cross section, a double-start thread on a tubular box

member, and a single thread plug gauge on one of the internal threads, with a

10 measurable stand-in between an end face of the box member and a reference
surface on the plug gauge.

Figure 4 illustrates the box member shown in Figure 3 with a double-thread

plug gauge and a reference stand-in between an end surface on the box member

and the plug gauge.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 illustrates in cross section an oilfield connection pin member 12
having a cylindrical bore 14, tapered external threads 16, a pin end surface 18,
and a pin shoulder 20. The threads 16 are double-start threads, with a starting
point for thread 15 offset by approximately 180° from the starting point for thread
17. Figure 1 also illustrates a single lead or single thread ring gauge 22 with a
plurality of threads 24 which mate with the grooves between one starting thread
and the other starting thread. Figure 1 depicts three threads on the ring gauge
22, with each thread occupying the groove space between alternative threads 16.

As shown in Figure 1, the ring gauge 22 has been threaded on the
connection 12 to a hand tight position. At this position, an axial spacing or stand-
off between a reference surface 26 on the ring gauge 22 and the pin shoulder 20
on member 12 may be measured to determine if the stand-off 1 is within acceptable
imits. Assuming this measured standoff is acceptable, the ring gauge 22 may be
threaded off the pin member 12, and the same or another ring gauge threaded
onto the other thread, so that in this case the testh 24 of the ring gauge will
engage the thread grooves between the threads 24 shown in Figure 1. Again,
the stand-off between the reference surface on the ring gauge and the shoulder
surface 20 may be measured to determine if the second thread is aiso within
acceptable limits.

Each of the dual external starting threads 16 on the pin member 12 may
also be simultaneously gauged with a multi-thread ring gauge 32, which in this
case includes teeth 34 as shown in Figure 2 which occupy each of the grooves

between the threads. When the double-lead ring gauge 32 is hand tight, the
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stand-off 1 between the reference surface 36 and the shoulder 20 may again be
measured to determine if this standoff is within acceptable limits. If each of the
three tests discussed above on the connection 12 produces an acceptable stand
off, the double-start thread on the pin member may be assumed to ke within
tolerance.

A similar operation may be used to test the box member 42 shown in
Figure 3, which also has an internal bore 44 preferably aligned with and having
the same diameter as the bore 14 in the pin member. The internal threads 46 are
also double-start threads, and the starting point for the thread 45 is thus offset by
approximately 180° from the starting point for the thread 47. The end surface 48
of the box member may be configured for engaging the shoulder 20 on the pin
member, and the shoulder 50 on the box member may be spaced to be in
engagement or close to engagement with the end surface 18 on the pin member.

As shown in Figure 3, the single-thread plug gauge 52 is threaded to the
connection, with threads 54 occupying every other one d the grooves of the

double-start thread. Once the piug gauge 52 is hand tight, the stand-in 2 may be

“measured between a reference surface 56 on the plug gauge and the end

surface 48 of the box connection to determine if the stand-in is within acceptable
limits.

The same or another plug gauge may then be used to test the other
thread on the double-start thread on the box connection 42, with the threads of

the plug gauge engaging the grooves spaced between the grooves engaged by

the threads 54 as shown in Figure 3. When the plug gauge is hand tight, the axial
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spacing or stand-in between the surfaces 48 and 56 may again be measured to
determine whether the stand-in is between acceptable limits.

Lastly, a double-lead plug gauge 62 as shown in Figure 4 may be threaded
to the box connection 42, with the teeth 54 on the doublelead plug gauge
occupying each of the grooves between the threads, as shown in Figure 4. When
the double-thread plug gauge has been made up to a hand tight position, the
axial spacing between the surfaces 48 and 66 may be measured to assure that

the stand-in 2 is within acceptable limits.

Those skilled in the art should appreciate that any desired sequence may
be used for successively gauging each of the two or more external starting
threads on the pin member with a single thread ring gauge, and previously or
subsequently thereto simultaneously gauging each of the two or more external
starting threads with a multi-thread ring gauge. Similarly, a single thread plug
gauge may be used for successively gauging each of the two or more internal
starting threads on a box member In any desired order, and previously or
subsequently thiereto simultaneously gauging each of two or more internal starting
threads with the multi-thread plug gauge. The sequence for performing these
operations Is thus not critical, although obtaining the measured standoff or stand
in with both single thread and multi-thread gauges is critical.

In a preferred embodiment, each of the pin member and box member are a
tool joint, with a pin member including a shoulder for engagement with the mating
shoulder on the box member. Each gauge may thus have a selected axial
spacing from the respective shoulder when threaded hand-tight to a respective

pin member or box member. The axial spacing between the reference surface on
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the pin member and the reference surface on each of the single thread ring

gauge and the multi-thread ring gauge determine if the external threads are

acceptable, and the measured axial spacing between the reference surface on

the box member and reference surface on each of the single thread plug gauge
5 and the multi-thread plug gauge determine if the internal thread is acceptable.

Each of the single thread ring gauge and the single thread plug gauge iest
thread diameter, thread taper, and thread lead. Each of the muitithread ring
gauge and the multi-thread plug gauge may each verify the lead between
threads. In a preferred embodiment, the threads on the pin member and the box

10 member each have a generally \fshaped profile, which includes a truncated \-
shaped thread profile.

Those skilled in the art will understand that the embodiment shown and
described is exemplary, and various other substitutions, alterations and
modifications, including but not limited to those design alternatives specifically

15 discussed herein, may be made in the practice of the invention without departing

from its scope.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A method of gauging multi-start threads on an ollfield tubular connection
iIncluding a pin member having two or more external starting threads and a box member

having two or more internal starting threads, the method comprising:

successively gauging each of the two or more external starting threads with a

single thread ring gauge;
simultaneously gauging each of the two or more external starting threads with a

multi-thread ring gauge;
successively gauging each of the two or more internal starting threads with a

single thread plug gauge; and
simultaneously gauging each of the two or more internal starting threads with a

multi-thread plug gauge.

2. The method as defined in claim 1, wherein each of the pin member and the box

member are a tool joint.

3. The method as defined in claim 2, wherein the pin member includes a shoulder

for engagement with a mating shoulder on the box member.

4, The method as defined in claim 3, wherein each of the single thread ring gauge,

the multi-thread ring gauge, the single thread plug gauge and the muiti-thread plug
gauge have a selected axial spacing from a respective shoulder when threaded hand-

tight to the respective pin member or box member.

S. The method as defined in any one of claims 1 to 4, wherein the single thread ring
gauge and the single thread plug gauge each gauge thread diameter, thread taper, and
thread lead.

6. The method as defined in any one of claims 1 to 4, wherein each of the muilti-
thread ring gauge and multi-thread plug gauge each verify the lead between threads.

10
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7. The method as defined in any one of claims 1 to 6, wherein an axial spacing
between a reference surface on the pin member and a reference surface on each of the

single thread ring gauge and the multi-thread ring gauge determine if the external

threads are acceptable.

8. The method as defined in any one of claims 1 to 6, wherein an axial spacing
between a reference surface on the box member and a reference surface on each of the

single thread plug gauge and the multi-thread plug gauge determine Iif the internal thread

IS acceptable.

9. The method as defined in any one of claims 1 to 8, wherein the threads on the

pin member and the box member each have a generally V-shaped profile.

10. A method of gauging multi-start threads on an oilfield tubular connection
including a pin member having two or more external starting threads and a box member
having two or more internal starting threads, the method comprising:

successively gauging each of the two or more external starting threads with a
single thread ring gauge,

simultaneously gauging each of the two or more external starting threads with a
multi-thread ring gauge, an axial spacing between a reference surface on the pin
member and a reference surface on each of the single thread ring gauge and the multi-
thread ring gauge determine if the external threads are acceptable,

successively gauging each of the two or more internal starting threads with a

single thread plug gauge; and

simultaneously gauging each of the two or more internal starting threads with a
multi-thread plug gauge, an axial spacing between a reference surface on the box
member and a reference surface on each of the single thread plug gauge and the multi-

thread plug gauge determine if the internal thread is acceptable.

11. The method as defined in claim 10, wherein the single thread ring gauge and the

single thread plug gauge each gauge thread diameter, thread taper, and thread lead.

12. The method as defined in claim 10, wherein each of the multi-thread ring gauge

and multi-thread plug gauge each verify the lead between threads.

11
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13. The method as defined in any one of claims 10 to 12, wherein the pin member

includes a shoulder for engagement with a mating shoulder on the box member.

14. The method as defined in claim 13, wherein each of the single thread ring gauge,
the multi-thread ring gauge, the single thread plug gauge and the multi-thread plug
gauge have a selected axial spacing from a respective shoulder when threaded hand-

tight to the respective pin member or box member.

15. A system for performing the method defined in claim 1 of gauging muiti-start
threads on an oilfield tubular connection including a pin member having two or more
external starting threads and a box member having two or more internal starting threads,
the system comprising:

a single thread ring gauge adopted for successively gauging each of the two or

more external starting threads;
a multi-thread ring gauge adopted for simultaneously gauging each of the two or

more external starting threads;
a single thread plug gauge for successively gauging each of the two or more

internal starting threads; and
a multi-thread plug gauge for simultaneously gauging each of the two or more

internal starting threads.

10. The system as defined in claim 15, wherein the single thread ring gauge and the

single thread plug gauge each gauge thread diameter, thread taper, and thread lead.

17. The system as defined in claim 15, wherein each of the multi-thread ring gauge

and multi-thread plug gauge each verify the lead between threads.

18. The system as defined in any one of claims 15 to 17, wherein the pin member on
the oilfield tubular connection includes a shoulder for engagement with a mating
shoulder on the box member; and

each of the single thread ring gauge, the muiti-thread ring gauge, the single

thread plug gauge and the multi-thread plug gauge have a selected axial spacing from a

12
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respective shoulder when threaded hand-tight to the respective pin member or box
member.

13
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