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APPARATUS IDENTIFICATION SYSTEMS AND 
METHODS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention is directed to systems and methods 
for identifying items; and, in certain aspects to identifying 
items in the oil and gas industry; and in one particular aspect 
to identifying tubulars, including, but not limited to, pieces 
of drill pipe, using radio frequency identi?cation devices 
and/or sensible indicia. 

[0003] 2. Description of Related Art 

[0004] The prior art discloses a variety of systems and 
methods for using surface acoustic Wave tags or radio 
frequency identi?cation tags in identifying items, including 
items used in the oil and gas industry such as drill pipe. (See 
e.g. US. Pat. Nos. 4,698,631; 5,142,128; 5,202,680; 5,360, 
967; 6,333,699; 6,333,700; 6,347,292; 6,480,811; and US. 
patent application Ser. Nos. 10/323,536 ?led Dec. 18, 2002; 
Ser. No. 09/843,998 ?led Apr. 27, 2001; Ser. No. 10/047,436 
?led Jan. 14, 2002; Ser. No. 10/261,551 ?led Sep. 30, 2002; 
Ser. No. 10/032,114 ?led Dec. 21, 2001; and Ser. No. 
10/013,255 ?led Nov. 5, 2001; all incorporated fully herein 
for all purposes.) In many of these systems a radio frequency 
identi?cation tag or “IRFIDT” is used on pipe at such a 
location either interiorly or exteriorly of a pipe, that the 
RFIDT is exposed to extreme temperatures and conditions 
doWnhole in a Wellbore. Often an RFIDT so positioned fails 
and is of no further use. Also, in many instances, an RFIDT 
so positioned is subjected to damage above ground due to 
the rigors of handling and manipulation. 

[0005] The present inventors have realiZed that substantial 
usefulness for a tubular identi?cation system can be 
achieved by divorcing the desire for effective above-ground 
identi?cation and operation from the goal of doWnhole 
accessibility. 

SUMMARY OF THE PRESENT INVENTION 

[0006] The present invention, in certain aspects, provides 
a tubular, e.g. a piece of drill pipe, With a radio frequency 
identi?cation tag in a recess in an end thereof so that the 
RFIDT is protected from shocks (pressure, impacts, thermal) 
that may be encountered in a Wellbore or during drilling 
operations. In one particular aspect, the present invention 
discloses systems and methods in Which a piece of drill pipe 
With threaded pin and box ends has one or more circumfer 
ential recesses formed in the pin end into Which is emplaced 
one or more radio frequency identi?cation tags each With an 
integrated circuit and With an antenna encircling the pin end 
Within A recess. The RFIDT (OR RFIDT’S) is protected by 
a layer of ?ller, glue or adhesive, e.g. epoxy material, and/or 
by a cap ring corresponding to and closing off the recess. 
Such a cap ring may be made of metal (magnetic; or 
nonmagnetic, e.g. aluminum, stainless steel, silver, gold, 
platinum and titanium), plastic, composite, polytetra?uoro 
ethylene, ?berglass, ceramic, and/or cermet. The RFIDT can 
be, in certain aspects, any knoWn commercially-available 
read-only or read-Write radio frequency identi?cation tag 
and any suitable knoWn reader system, manual, ?xed, and/or 
automatic may be used to read the RFIDT. 

[0007] In certain particular aspects an RFIDT is encased in 
a ring of protective material Whose shape and con?guration 
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corresponds to the shape of the pin end’s recess and the ring 
is either permanently or removably positioned in the recess. 
Such a ring may be used Without or in conjunction With an 
amount of protective material covering the ring or With a cap 
ring that protectively covers the RFIDT. TWo or more 
RFIDT’s may be used in one recess and/or there may be 
multiple recesses at different levels. In other aspects a ring 
is provided Which is emplaceable around a member, either a 
generally cylindrical circular member or a member With 
some other shape. 

[0008] With an RFIDT located in a pipe’s pin end as 
described herein, upon makeup of a joint including tWo such 
pieces of pipe, an RFIDT in one pipe’s pin end is completely 
surrounded by pipe material—including that of a corre 
sponding pipe’s box end—and the RFIDT is sealingly 
protected from access by materials ?oWing through the pipe 
and from materials exterior to the pipe. The mass of pipe 
material surrounding the enclosed RFIDT also protects it 
from the temperature extremes of materials Within and 
outside of the pipe. 

[0009] In other aspects [With or Without an RFIDT in a 
recess] sensible material and/or indicia are located Within a 
recess and, in one aspect, transparent material is placed 
above the material and/or indicia for visual inspection or 
monitoring; and, in one aspect, such sensible material and/or 
indicia are in or on a cap ring. 

[0010] Apipe With a pin end recess as described herein can 
be a piece of typical pipe in Which the recess is formed, e.g. 
by machining or With laser apparatus or by drilling; or the 
pipe can be manufactured With the recess formed integrally 
thereof. In certain particular aspects, in cross-section a 
recess has a shape that is square, rectangular, triangular, 
semi-triangular, circular, semi-circular, trapeZoid, dovetail, 
or rhomboid. 

[0011] It has also been discovered that such a protective 
location of an RFIDT can be accomplished in other gener 
ally tubular apparatuses in addition to drill pipe, or in a 
member, device, or apparatus that has a cross-section area 
that permits circumferential installation of antenna appara 
tus including, but not limited to, in casing, drill collars, 
(magnetic or nonmagnetic) pipe, thread protectors, central 
iZers, stabiliZers, control line protectors, mills, plugs (includ 
ing but not limited to cementing plugs), and risers; and in or 
on other apparatuses, including, but not limited to, Whip 
stocks, tubular handlers, tubular manipulator, tubular rotator, 
top drive, tong, spinner, doWnhole motor, elevator, spider, 
poWered mouse hole, and pipe handler, sucker rods, and drill 
bits (all Which can be made of or have portions of magne 
tiZable metal or nonmagnetiZable metal). 

[0012] In certain aspects the present invention discloses a 
rig With a rig ?oor having thereon or embedded therein or 
positioned therebeloW a tag reader system Which reads 
RFIDT’s in pipe or other apparatus placed on the rig ?oor 
above the tag reader system. All of such rig-?oor-based 
reader systems, manually-operated reader systems, and 
other ?xed reader systems useful in methods and systems 
according to the present invention may be, in certain aspects, 
in communication With one or more control systems, e.g. 
computers, computeriZed systems, consoles, and/or control 
system located on the rig, on site, and/or remotely from the 
rig, either via lines and/or cables or Wirelessly. Such system 
can provide identi?cation, inventory, and quality control 
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functions and, in one aspect, are useful to insure that desired 
tubulars, and only desired tubulars, go doWnhole and/or that 
desired apparatus, and only desired apparatus, is used on the 
rig. In certain aspects one or more RFIDT’s is positioned in 
a recess in a boX end of a tubular. In certain aspects antennas 

of RFIDT’s according to the present invention have a 
diameter betWeen one quarter inch to ten inches and in 
particular aspects this range is betWeen tWo inches and four 
inches. Such systems can also be used With certain RFIDT’s 
to record on a read-Write apparatus therein historical infor 
mation related to current use of a tubular member; e.g., but 
not limited to, that this particular tubular member is being 
used at this time in this particular string, and/or With 
particular torque applied thereto by this particular apparatus. 

[0013] In other aspects, a pipe With a pin end recess 
described therein has emplaced therein or thereon a member 
or ring With or Without an RFIDT and With sensible indicia, 
e.g., one or a series of signature cuts, etchings, holes, 
notches, indentations, alpha and/or numeric characters, 
raised portion(s) and/or voids, ?lled in or not With ?ller 
material (eg but not limited to, epoxy material and/or 
nonmagnetic or magnetic metal, composite, ?berglass, plas 
tic, ceramic and/or cermet), Which indicia are visually 
identi?able and/or can be sensed by sensing systems (includ 
ing, but not limited to, systems using ultrasonic sensing, 
eddy current sensing, optical/laser sensing, and/or micro 
Wave sensing). Similarly it is Within the scope of the present 
invention to provide a cap ring (or a ring to be emplaced in 
a recess) as described herein (either for closing off a recess 
or for attachment to a pin end Which has no such recess) With 
such indicia Which can be sensed visually or With sensing 
equipment. 

[0014] It is Within the scope of this invention to provide a 
member as described herein With a circular recess as 

described above With energiZable identi?cation apparatus 
other than or in addition to one or more RFIDT’s; including, 
for eXample one or more surface acoustic Wave tags (“SAW 
tags”) With its antenna apparatus in the circular apparatus. 

[0015] What folloWs are some of, but not all, the objects 
of this invention. In addition to the speci?c objects stated 
beloW for at least certain preferred embodiments of the 
invention, other objects and purposes Will be readily appar 
ent to one of skill in this art Who has the bene?t of this 
invention’s teachings and disclosures. It is, therefore, an 
object of at least certain preferred embodiments of the 
present invention to provide: 

[0016] NeW, useful, unique, ef?cient, nonobvious devices, 
systems and methods for apparatus identi?cation, tracking, 
inventory and control and, in certain aspects, such systems 
and methods employing identi?cation device(s), eg one or 
more RFIDT and/or one or more SAW tags; 

[0017] Such systems and methods in Which a mem 
ber is provided With one or more recesses into Which 
one or more identi?cation devices are placed; 

[0018] Such systems and methods in Which the mem 
ber is a cylindrical or tubular member and the recess 
(or recesses) is a circumferential recess around either 
or both ends thereof, made or integrally formed 
therein; 
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[0019] Such systems and methods in Which ?ller 
material and/or a cap ring is installed permanently or 
releasably over a recess to close it off and protect 
identi?cation device(s); 

[0020] Such systems and methods in Which aspects 
of the present invention are combined in a nonob 
vious and neW manner With eXisting apparatuses to 
provide dual redundancy identi?cation; 

[0021] Such systems and methods in Which an sens 
ing-containing member (?exible or rigid) is placed 
Within or on an item; and 

[0022] Such systems and methods Which include a 
system on, in, or under a rig ?oor, and/or on equip 
ment, for sensing identi?cation device apparatus 
according to the present invention. 

[0023] Certain embodiments of this invention are not 
limited to any particular individual feature disclosed here, 
but include combinations of them distinguished from the 
prior art in their structures and functions. Features of the 
invention have been broadly described so that the detailed 
descriptions that folloW may be better understood, and in 
order that the contributions of this invention to the arts may 
be better appreciated. There are, of course, additional 
aspects of the invention described beloW and Which may be 
included in the subject matter of the claims to this invention. 
Those skilled in the art Who have the bene?t of this inven 
tion, its teachings, and suggestions Will appreciate that the 
conceptions of this disclosure may be used as a creative 
basis for designing other structures, methods and systems 
for carrying out and practicing the present invention. The 
claims of this invention are to be read to include any legally 
equivalent devices or methods Which do not depart from the 
spirit and scope of the present invention. 

[0024] The present invention recogniZes and addresses the 
previously-mentioned problems and long-felt needs and 
provides a solution to those problems and a satisfactory 
meeting of those needs in its various possible embodiments 
and equivalents thereof. To one skilled in this art Who has the 
bene?ts of this invention’s realiZations, teachings, disclo 
sures, and suggestions, other purposes and advantages Will 
be appreciated from the folloWing description of preferred 
embodiments, given for the purpose of disclosure, When 
taken in conjunction With the accompanying draWings. The 
detail in these descriptions is not intended to thWart this 
patent’s object to claim this invention no matter hoW others 
may later disguise it by variations in form or additions of 
further improvements. 

DESCRIPTION OF THE DRAWINGS 

[0025] A more particular description of embodiments of 
the invention brie?y summariZed above may be had by 
references to the embodiments Which are shoWn in the 
draWings Which form a part of this speci?cation. These 
draWings illustrate certain preferred embodiments and are 
not to be used to improperly limit the scope of the invention 
Which may have other equally effective or legally equivalent 
embodiments. 

[0026] FIGS. 1A and 1B are perspective vieWs of a pin 
end of a drill pipe according to the present invention. FIG. 
1C is a partial cross-sectional vieW of the drill pipe of FIG. 
1A. FIG. 1D shoWs shapes for recesses according to the 
present invention. 
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[0027] FIG. 2 is a graphical representation of a prior art 
cornrnercially-available radio frequency identi?cation tag 
apparatus. 

[0028] FIG. 2A is a perspective vieW of a torus according 
to the present invention. FIG. 2B is a side vieW partially in 
cross-section, of the torus of FIG. 2B. 

[0029] FIG. 2C is a top perspective vieW of a torus 
according to the present invention. FIG. 2D is a side vieW 
in cross-section of a recess according to the present inven 
tion With the torus of FIG. 2C therein. 

[0030] FIG. 2E is a top vieW in cross-section of a torus 
according to the present invention. 

[0031] FIG. 2F is a top vieW of a torus according to the 
present invention. FIG. 2G is a side vieW of the torus of 
FIG. 2F. 

[0032] FIG. 2H is a side vieW of a torus according to the 
present invention. 

[0033] FIG. 2I is a top vieW of a cap ring according to the 
present invention. FIG. 2J is a side vieW of the cap ring of 
FIG. 21. 

[0034] FIG. 2K is a top vieW of a cap ring according to the 
present invention. FIG. 2L is a side vieW of the cap ring of 
FIG. 2K. 

[0035] FIG. 2M is a top vieW of a cap ring according to 
the present invention. 

[0036] FIG. 3A is a side vieW, partially in cross-section, 
of a tubular according to the present invention. FIG. 3B is 
an enlarged vieW of a boX end of the tubular of FIG. 3A. 
FIG. 3C is an enlarged vieW of a pin end of the tubular of 
FIG. 3A. 

[0037] FIG. 4A is a side schematic view of a rig according 
to the present invention. FIG. 4B is a side vieW partially in 
cross-section of a tubular according to the present invention. 
FIG. 4C is a schematic vieW of the system of FIG. 4A. 

[0038] FIGS. 5A, 5C and 5D are schematic vieWs of 
systems according to the present invention. FIG. 5B is a side 
vieW of a tubular according to the present invention. 

[0039] FIG. 6 is a side vieW of a tubular according to the 
present invention. 

[0040] FIG. 7A is a side vieW of a tubular according to the 
present invention. FIG. 7B is a cross-section vieW of the 
tubular of FIG. 7B. 

[0041] FIG. 8A is a side vieW of a stabiliZer according to 
the present invention. FIG. 8B is a cross-section vieW of the 
stabilizer of FIG. 8A. FIG. 8C is a side vieW of a centraliZer 
according to the present invention. FIG. 8D is a cross 
section vieW of the centraliZer of FIG. 8C. FIG. 8E is a side 
vieW of a centraliZer according to the present invention. 
FIG. 8F is a cross-section vieW of the centraliZer of FIG. 
8E. FIG. 8G is a side vieW of a centraliZer according to the 
present invention. FIG. 8H is a cross-section vieW of the 
centraliZer of FIG. 8E. 

[0042] FIGS. 9A, 9B, and 10A are side cross-section 
vieWs of thread protectors according to the present inven 
tion. FIG. 10B is a perspective vieW of a thread protector 
according to the present invention. 
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[0043] FIG. 11 is a cross-section vieW of a thread protec 
tor according to the present invention. 

[0044] FIG. 12A is a schematic side vieW of a drilling rig 
system according to the present invention. FIG. 12B is an 
enlarged vieW of part of the system of FIG. 12A. 

[0045] FIG. 13A is a side vieW of a system according to 
the present invention. FIG. 13B is a side vieW of part of the 
system of FIG. 13A. 

[0046] FIG. 14A is a schematic vieW of a system accord 
ing to the present invention With a poWered rnouse hole. 
FIG. 14B is a side vieW of the poWered rnouse hole of FIG. 
14A. FIG. 14C is a cross-section vieW of part of the 
poWered rnouse hole of FIGS. 14A and B. FIG. 14D is a 
side vieW of a poWered rnouse hole tool according to the 
present invention. 

[0047] FIG. 15A is a side vieW of a top drive according to 
the present invention. FIG. 15B is an enlarged vieW of part 
of the top drive of FIG. 15A. 

[0048] FIGS. 16A and 16B are side cross-section vieWs 
of plugs according to the present invention. 

[0049] FIG. 17A is a perspective vieW of a portable 
RFIDT bearing ring according to the present invention. FIG. 
17B is a side vieW of the ring of FIG. 17A. FIG. 17C is a 
perspective vieW of the ring of FIG. 17A With the ring 
opened. FIG. 17D is a top vieW of a ring according to the 
present invention. FIG. 17E is a top vieW of a ring according 
to the present invention. 

[0050] FIG. 18A is a side vieW of a Whipstock according 
to the present invention. FIG. 18B is a bottom vieW of the 
Whipstock of FIG. 18A. 

[0051] FIG. 19 is a side vieW of a mill according to the 
present invention. 

[0052] FIGS. 20A and 20B are perspective vieWs of pipe 
rnanipulators according to the present invention. 

[0053] FIG. 21 is a schematic vieW of a system according 
to the present invention. 

[0054] FIGS. 22 and 23 are schematic vieWs of systems 
according to the present invention. 

[0055] FIG. 24 is a perspective vieW of a bloWout pre 
venter according to the present invention. 

DESCRIPTION OF EMBODIMENTS 
PREFERRED AT THE TIME OF FILING FOR 

THIS PATENT 

[0056] FIGS. 1A-1C shoW a pin end 10 of a drill pipe 
according to the present invention Which has a sealing 
shoulder 12 and a threaded end portion 14. A typical ?oW 
channel 18 eXtends through the drill pipe from one end to the 
other. A recess 20 in the top 16 (as vieWed in FIG. 1C) of 
the pin end 10 extends around the entire circumference of 
the top 16. This recess 20 is shoWn With a generally 
rectangular shape, but it is Within the scope of this invention 
to provide a recess With any desired cross-sectional shape, 
including, but not limited to, the shapes shoWn in FIG. 1D. 
In one aspect an entire drill pipe piece With a pin end 10 is 
like the tubular shoWn in FIG. 3A or the drill pipe of FIG. 
12B. The recess 20 (as is true for any recess of any 
embodiment disclosed herein) may be at any depth (as 
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viewed in FIG. 1C) from the end of the pin end and, as 
shown in FIGS. 1A-1C may, according to the present 
invention, be located so that no thread is adjacent the recess. 

[0057] It is Within the scope of the present invention to 
form the recess 20 in a standard piece of drill pipe With a 
typical machine tool, drill, With a laser apparatus such as a 
laser cutting apparatus, or With etching apparatus. Alterna 
tively, it is Within the scope of the present invention to 
manufacture a piece of drill pipe (or other tubular) With the 
recess formed integrally in the pin end (and/or in a boX end). 
The recess as shoWn in FIG. 1C is about 5 mm Wide and 5 
mm deep; but it is Within the scope of certain embodiments 
of the present invention to have such a recess that is betWeen 
1 mm and 10 mm Wide and betWeen 2 mm and 20 mm deep. 

[0058] A cap ring 22 is installed over the recess 20 Which 
seals the space Within the recess 20. This cap ring 22 (as may 
be any cap ring of any embodiment herein) may be made of 
any suitable material, including, but not limited to: metal, 
aluminum, Zinc, brass, bronZe, steel, stainless steel, iron, 
silver, gold, platinum, titanium, aluminum alloys, Zinc 
alloys, or carbon steel; composite; plastic, ?berglass, ?ber 
material such as ARAMIDTM ?ber material; KEVLARTM or 
other similar material; ceramic; or cermet. The cap ring 22 
may be sealingly installed using glue, adhesive, and/or 
Welding (e.g., but not limited to Tig, Mig, and resistance 
Welding and laser Welding processes). 

[0059] Disposed Within the recess 20 beneath the cap ring 
22, as shoWn in FIG. 1C, is an RFIDT device 28 Which 
includes a tag 24 and an antenna 26. The antenna 26 
encircles the recess 20 around the pin end’s circumference 
and has tWo ends, each connected to the tag 24. The RFIDT 
tag device may be any suitable knoWn device, including, but 
not limited to the RFID devices commercially available, as 
in FIG. 2, eg from MBBS Company of SWitZerland, e. g. its 
E-UnitsTM (TAGs) devices e.g., as in FIG. 2. The RFIDT 
device 28 may be a read-only or a read-Write device. It is 
Within the scope of this invention to provide one, tWo, three 
or more such devices in a recess 20 (or in any recess of any 
embodiment herein). Optionally, the RFIDT device (or 
devices) is eliminated and a recess 20 With a particular 
varied bottom and/or varied side Wall(s) and/or a cap ring 
With a nonuniform, varied, and/or structured surface or 
part(s) is used Which variation(s) can be sensed and Which 
provide a unique signature for a particular piece of drill pipe 
(as may be the case for any other embodiment of the present 
invention). These variations, etc. may be provided by dif 
ferent heights in a recess or different dimensions of projec 
tions or protrusions from a recess loWer surface or recess 

side Wall surface, by etchings thereon or on a cap ring, by 
cuts thereon or therein, and/or by a series of notches and/or 
voids in a recess and/or in a cap ring and/or by sensible 
indicia. Optionally, instead of the RFIDT device 28 (and for 
any embodiment herein any RFIDT) an SAW tag may be 
used and corresponding suitable apparatuses and systems for 
energiZing the SAW tag(s) and reading them. 

[0060] In certain aspects of the present invention With a 
recess like the recess 20 as described above, a ring or torus 
is releasably or permanently installed Within the recess With 
or Without a cap ring thereover (like the cap ring 22). Such 
a ring or torus may have one, tWo, or more (or no) RFIDT’s 
therein. FIGS. 2A and 2B shoW a torus 30 installable Within 
a recess, like the recess 20 or any recess as in FIG. 1C, 
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Which includes a body 31 With a central opening 31a. An 
RFIDT 32 is encased on the body 31. The RFIDT 32 has an 
integrated circuit 33 and an antenna 34 Which encircles the 
body 31. In certain aspects the body 31 (as may be any body 
of any torus or ring according to the present invention) is 
made of metal, plastic, polytetra?uorethylene, ?berglass, 
composite, ceramic, or of a nonmagnetiZable metal. The 
opening 31a (as may be any opening of any torus or ring 
herein) may be any desired diameter. 

[0061] FIGS. 2C and 2D shoW a torus 35 Which has a 
central opening 35a, a body 36 and an RFIDT 37 therein 
With an antenna 38 that encircles the body 36 and an 
integrated circuit 39. In one aspect a recess 20a in a body for 
receiving a torus 35 has an upper lip 20b (or inWardly 
inclined edge or edges as shoWn in FIG. 2D) and the body 
36 is made of resilient material Which is suf?ciently ?exible 
that the torus 35 may be pushed into the recess 20a and 
releasably held therein Without adhesives and Without a cap 
ring, although it is Within the scope of the present invention 
to use adhesive and/or a cap ring With a torus 35. 

[0062] FIG. 2E shoWs a torus 40 according to the present 
invention With a body 40a Which is insertable into a recess 
(like the recess 20, the recess 20a, or any recess disclosed 
herein) Which has one or more elements 41 therein Which 
serve as strengthening members and/or as members Which 
provide a unique sensible signature for the torus 40 and, 
therefore, for any pipe or other item employing a torus 40. 
The torus 40 has a central opening 40b and may, according 
to the present invention, also include one, tWo or more 
RFIDT’s (not shoWn). 

[0063] FIGS. 2F and 2G shoW a torus 44 according to the 
present invention insertable into any recess disclosed herein 
Which has a body 45, a central opening 44a, and a series of 
voids 46a, 46b, and 46c. With such a torus 44 made of metal, 
the voids 46a-46c can be sensed by any sensing apparatus or 
method disclosed herein and provide a unique sensible 
signature for the torus 44 and for any item employing such 
a torus 44. Any torus described herein may have such a 
series of voids and any such series of voids may, according 
to the present invention, contain any desired number (one or 
more) of voids of any desired dimensions. In one particular 
aspect, a series of voids provides a barcode Which is 
readable by suitable knoWn barcode reading devices. Atorus 
44 can be used With or Without a cap ring. As desired, as is 
true of any torus according to the present invention, one, 
tWo, or more RFIDT’s may be used Within or on the torus 
body. Voids may be made by machining, by drilling, by 
etching, by laser etching, by hardfacing or using a photo 
voltaic process. 

[0064] FIG. 2H shoWs a torus 47 according to the present 
invention useful in any recess of any embodiment herein 
Which has a series of sensible ridges 48a-48f Which can be 
made by adding material to a torus body 49[such a torus may 
have visually readable indicia, e.g. alpha (letter) and/or 
numeric characters]. Any torus, ring, or cap ring herein may 
have one or more such ridges and the ridges can have 
different cross-sections (eg as in FIG. 2H) or similar 
cross-sections and they can be any suitable material, includ 
ing, but not limited to metal, plastic, epoXy, carbides, and 
hardfacing. Also, according to the present invention, a cap 
ring With one or more RFIDT’s and/or any other sensible 
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material and/or indicia disclosed herein may be placed 
around and secured to a tubular’s pin end or boX end Without 
using a recess. 

[0065] FIG. 2M shoWs a cap ring 22a, like the cap ring 22, 
but With sensible indicia 22b-22f made therein or thereon for 
sensing by an optical sensing system, an ultrasonic sensing 
system, an eddy current sensing system, a barcode sensing 
system, or a microWave sensing system. Acap ring 22a may 
be releasably or permanently installed in or over a recess like 
any recess disclosed herein. The indicia 22b-22f may be like 
any of the indicia or sensible structures disclosed herein. 

[0066] FIGS. 2I and 2J shoW a speci?c cap ring 50 
according to the present invention for use With drill pipe 
having a pin end. The ring 50 has a body With an outer 
diameter 50a of 98 mm, a thickness 50b of 5 mm, and a Wall 
thickness 50c of 5 mm. FIGS. 2K and 2L shoW a speci?c 
cap ring 51 according to the present invention for use With 
a drill pipe pin end having an end portion diameter of about 
four inches. The ring 51 has an outer diameter 51a of 98 mm, 
a thickness 51b of 8 to 10 mm, and a Wall thickness 51c of 
3 mm. 

[0067] It is Within the scope of the present invention to 
provide a tubular having a boX end and a pin end (each 
threaded or not) (e.g. casing, riser, pipe, drill pipe, drill 
collar, tubing), each end With an RFIDT in a recess therein 
(as any recess described herein) With or Without a cap ring 
(as any described herein). FIGS. 3A-3C shoW a generally 
cylindrical holloW tubular member 480 according to the 
present invention With a How channel 480a therethrough 
from top to bottom and Which has a threaded pin end 481 and 
a threaded boX end 482. The threaded boX end 482 has a 
circumferential recess 483 With an RFIDT 484 therein. The 
RFIDT has an IC 485 and an antenna 486 Which encircles 
the boX end. Optionally, ?ller material 487 in the recess 483 
encases and protects the IC 485 and the antenna 486; and an 
optional circular cap ring 488 closes off the recess. The 
RFIDT and its parts and the cap ring may be as any disclosed 
or referred to herein. Optionally, the tubular member 480 
may have a shoulder recess 483a With an RFIDT 484a With 
an IC 485a and an antenna 486a. Filler material 487a 
(optional) encases the RFIDT 484a and, optionally, a cap 
ring 488a closes off the recess. 

[0068] The pin end 481 has a circumferential recess 491 in 
Which is disposed an RFIDT 492 With an IC 493 and an 
antenna 494 around the pin end. As With the boX end, ?ller 
material and/or a cap ring may be used With the recess 491. 
Antenna siZe is related to hoW easy it is to energiZe an IC 
and, therefore, the larger the antenna, the easier [less poWer 
needed and/or able to energiZe at a greater distance] to 
energiZe: and, due to the relatively large circumference of 
some tubulars, energiZing end antennas is facilitated. 

[0069] FIG. 4A shoWs a system 70 according to the 
present invention With a rig 60 according to the present 
invention Which has in a rig ?oor 61 a reading system 65 
(shoWn schematically) for reading one or more RFIDT’s in 
a drill pipe 66 Which is to be used in drilling a Wellbore. The 
reading system 65 incorporates one or more knoWn reading 
apparatuses for reading RFIDT’s, including, but not limited 
to suitable readers as disclosed in the prior art and readers as 
commercially available from MBBS Co. of SWitZerland. 
The present invention provides improvements of the appa 
ratuses and systems disclosed in US. patent application Ser. 

Oct. 20, 2005 

No. 09/906,957 ?led Jul. 16, 2001 and published on Feb. 7, 
2002 as Publication No. 2002/0014966. In an improved 
system 70 according to the present invention a drill pipe 66 
(FIG. 4B) is like the drill pipes 16 in US. patent application 
Ser. No. 09/906,957, but the drill pipe 66 has a recess 67 
With a torus 68 therein having at least one RFIDT 69 (shoWn 
schematically in FIG. 4B) and a cap ring 68a over the torus 
68. The drill pipe 66 may be connected With a tool joint 76 
to other similar pieces of drill pipe in a drill string 77 (see 
FIG. 4A) as in US. patent application Ser. No. 09/906,957 
(incorporated fully herein) and the systems and apparatuses 
associated With the system 70 (FIG. 4A and FIG. 4C) 
operate in a manner similar to that of the systems 10 and the 
system of FIG. 1B of said patent application. 

[0070] Drill string 77 includes a plurality of drill pipes 66 
coupled by a plurality of tool joints 76 and eXtends through 
a rotary table 78, and into a Wellbore through a bell nipple 
73 mounted on top of a bloWout preventer stack 72. An 
identi?cation tag (eg an RFIDT) 71 is provided on one or 
more drilling components, such as illustrated in FIG. 4A, 
associated With the system 70, or the drill pipe 66. An 
electromagnetic signal generator system 74 that includes an 
antenna and a signal generator is positioned proXimate to an 
identi?cation tag, for eXample just beloW rotary table 78 as 
illustrated in FIG. 4A. Electromagnetic signal generator 
system 74 establishes a communications link With an iden 
ti?cation tag 71 to energiZe the antenna, interrogate it, and 
to convey information relating to the equipment or drill pipe. 

[0071] The drilling system 70 includes the rig 60 With 
supports 83, a sWivel 91, Which supports the drill string 77, 
a kelly joint 92, a kelly drive bushing 93, and a spider 79 
With an RFIDT sensor and/or reader 79a. A tool joint 76 is 
illustrated in FIG. 4A as connecting tWo drilling compo 
nents such as drill pipes 66. The identi?cation tag 71 (or the 
RFIDT 69 read by the system 65) is operated to communi 
cate a response to an incoming electromagnetic signal 
generated by electromagnetic signal generator system 74 (or 
by the system 65) that includes information related to the 
drilling component With the identi?cation tag. The informa 
tion may be used, for eXample, to inform an operator of 
system 70 of a drilling component’s identity, age, Weak 
nesses, previous usage or adaptability. According to the 
teachings of the present invention, this information may be 
communicated While drill system 70 is in operation. Some or 
all of the information provided in an identi?cation tag may 
assist an operator in making a determination of When drilling 
components need to be replaced, or Which drilling compo 
nents may be used under certain conditions. The electro 
magnetic signal communicated by an identi?cation tag or 
RFIDT may provide general inventory management data 
(such as informing an operator of the drilling components 
availability on the drilling site, or the drilling component’s 
siZe, Weight, etc.), or any other relevant drilling information 
associated With the system. 

[0072] Additional drill string components 84, Which are 
illustrated in FIG. 4A in a racked position, may be coupled 
to drill pipe 66 and inserted into the Well bore, forming a 
portion of the drill string. One or more of drill string 
components may also include identi?cation tags or 
RFIDT’s. 

[0073] FIG. 4C shoWs typical information that may be 
included Within an identi?cation tag’s or RFIDT’s, antenna 


























