HIGH BENDI NG STRENGTH RATI O DRILL STRI NG COMPONENTS BACKGROUND OF THE
I NVENT] ON Field of the Invention This invention pertains to d QI_\q 09;2 |
Mstrkggconponents such as used in the oil, gas, water and mni I ndustry,
~and ésﬂbC|aIIy to conponents thereof enploying the use of a fishing neck at
the pin end thereof to retain fishability, the enploynment thereof in a pin
“up direction-al so enhancing the bending strength ratio -(BSR) of the dril
string and * dinensionally pernitting the use of . larger, stronger
connections. Description of the Prior Art Many drill coIIar connection
failures are a result of bending stressesyather than torsional stresses.
~The Anerican PetroleumlInstitute defines BSR as follows: [ERR] . -2-
wherein BSR = Bending Strength Ratio, D "= Qutside dianeter of pin and :
‘box, d = Inside diameter of bore, A d p.ameter of box :
threads at the end of pin, and Hg BERBISR] sTAdk f pin threads
3/ 4 inch from shoul der of p|n._EEEEﬂnEBEEED.EB&ﬁ_hEQEEQBSR_QT 2.50:1 is

-general |y accepted as an average bal anced connecti on. However, the

BACKGROUND OF . THE INVENTION

W, . Field of the Invention

_ This invention pertains to drlll strlng components
" such as used in the oil, gas, water and mining industry, and
especlally to components thereof employing the use of a
" fishing neck at the'pin end thereof to retain fishability,
 the employment thereof in a pin up direction also enhancing
the bending strength ratio (BSR) of the drill string and
dimensionally permlttlng the use .of larger, stronger
- connections.

. Description of the Prior Art

o = i ' Many drill collar connection failures are a result
"of bending stresses rather than torsional stresses. The
American Petroleum Institute defines BSR as follows:

BSR

L}
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acceptable range may vary from 3.20:1 to 1.90:1 depending on the drilling

- conditions. As-the outside dianeter of the box will .wear nore rapidly than
“the pin inside dianeter, the resulting bendlng strength ratio wll be ;$Zw_
reduced accord- ingly. This inmbalance in wear rate is, because the outs

IS exposed to erosion caused by drilling flwipd.l aden with abrasive :
formation cuttings and by the rubbing on the side of the hole. The inside
di ameter of the pin increases very slowy, by conparison, due to the -
relatively clean drilling fluid being punped through the bore. When t he
bending strength ratio falls bel ow 2.00:1, connection troubles can begin.
These troubl es may consist of swollen boxes split boxes, or fatigue cracks
in the boxes at the last engaged thread. It should be noted that the ,
bendi ng strengwheratino .does . not depend on the outside dianeter or the

I nsi de di aneter of the bgg* Qfﬁ%ﬂglhﬁobégﬁﬂﬁﬁhsaaQﬁb only with respect to

the respective dinensions at t he ‘di mensions at the
connection ends-of the nﬁnberOuGﬁéﬂﬁaﬂPPWe&PFlPfsPPPnQ§daPQ&nut|nto t he

hole with the pin ends 0of the ﬁﬁg&@@sddgm@t@&dthgoQ@& ends of the nenbers
up. Wen the string is stuck |ven | catl%% f of- one of

| hol e
many, nmany reasons, it i¥® stanagFﬁa r9§; FGF@ &FeOFo S0 illing
process and di sconnect t he stramgtab elnd lodc piingn aakiove the first section

~of pipe that is stuck. hen_ r fa slide
over the "fish" (i.e., the sec Q& §28E dl%ﬁeggr %$IPI% %ﬂ¥£ d;
: 3/4 lnch from shoulder of pin.

A connection that has a BSR of 2.50:1 is gene:allyx‘)
accepted as an average balanced connection. However, the
.acceptable range may vary from 3.20:1 to 1.90:1 dependlng on
the dr1111ng conditions. As the outszde diameter of the box
w1ll wear more rapldly ‘than the pin 1nszde diameter, ‘the
t resultlng bendlng strength ratio will be reduced accord-
ingly. This lmbalance 1n wear ‘rate is because the outside
is exposed to erosion caused by drilling fluid laden with
abra51ve formatlon cuttings and by the rubbing on the side
of the hole. The inside diameter of the pin increases very
slowly, by'comparison, due tc_the relatively_clean drilling'
£luid being pumped through the bore. When the bending
. strength ratio falls below 2.00:1, connection troubles can \
~ begin. These troubles may consist of swollen boxes, split
. boxes, or fatigue cracks in the boxes at the . last engaged
thread. ': | : . |
' It should be noted that the bendang strengtn ratio
does not depend on the outside diameter or the 1ns;de.
dlameter of the body of the tool members, ‘but only with
respect to the respective dimensions at the box and p;n, or
the dimensions at the connection ends of the members. ' _
o Ordinarily drill strings are run into the hole
with the pin ends of the members down and the box ends cf
the members up. Whed the string is stuck in the hole at a
~given location for cne of many, many reascns, it is standéard



gFappIe engage the fish and then to pick it up. The. grapple usually is

ei'ther .a_spiral or basket grapple and-operates nmuch |ike a "chinese
fingeNez™  The grapple has interndl wickers and a tapered exterior that
allow the’ fish to enter *by expandi ng the grapple into a | oosely matching
helically .tapered spiral section in the bow of,the fishing tool. Wen

pi cking up the fish, the grapple is contracted %y the tapers in the bow ,

t hus engaging the teeth nore as the pull is increased. The overshot fishing
tool ‘can be released by jarring down to disengage the taper on the grapple
fromthe taper in the bow, then slowy rotating the overshot to the right
while pulling up..:If the fishing tool cannot free the fish by pulling, then
it is often necessary to "washover"” the stuck section. "Washover"” is the
process that is hmmpoeedyrd heor wtopngthet drtildihgl erfcesevandl dijseonn®ecel the
flush joint casi ] L 0S| ' t Li ght!| .l arger than t fi sh

~and an outside d%%%§é§]$€sgﬂ hgﬁcgkgggigkgﬁgrggF ?ﬁéﬁ%ﬂ%&cRﬂ%h epﬁﬁﬁxghat
is then'run into ihestiatke. onThen,danl lovenshomnEishing stoed &8l beddover ,slide
also cutting and gpsh! ge! M4yl 08, Avanel AR N Thalel N ANCAL BBRE),O o
free the fish so 1t can be retrieved wth an overshot fishing tool, as

descri bed above. FEARRIR iNFAFQIIR Ll ransdi then Hee Rk dt HRr Ao SxAPPle

the box decreaseuuddlBSRis elifhledr 3¢ Bpifati br URidEs, gdapbleShhidNbperates
conponents with |arger l%}ge SO ctin eggnoutai.de iéalrret ers, anﬂ heinncteérnal
attendant | arger s *&an 3 be %&ﬂﬁ%%e IngEER- t nERC aSRPPLA Shffg
probl ems. bei ng aticdEmsl.and Howeaperedt keteciogsethatoladilawc ehe ifishl Wwed enter
wth relatively gipldxDongind 2€he"app1e i Y 168564) Hiching helically
o " tapered spiral section in the bowl of the fishing -tool.
When picking up the fish, the grapplé is contracted by the
tapers in the bowl, thus engaging the teeth more as the pull
is increased. The overshot fishing tool can be released by
jarring down to disengage the taper on the grapple from the
taper in the bowl, then slowly rotating the overshot to the
right while pulling up. _

If the fishing tool cannot free the fish by
pulling, then it is often necessary to “washovér" the stuck
section. "Washover" is the proceés that is begun by the
running into the hole of several joints of flush Ijoint

3 casing with an inside diameter slightly larger than the fish
k,i _ _ '_' and an outside diameter less than the diameter of the hole.
' '~ Washover pipe is then run into thg hole on the drill pipe

- and the fish is milled over, also cutting and washing the

formation away from the fish in an attempt to free the fish

80 it can'be-retrieﬁed with an overshot fishing tool, as

described above. o _

As mentioned above, decreasing the outside dia-
meter of the box decreases the BSR. In large hcle sit-
uations, drill string compcnents with larger'pipe connecting
end outside diameters, and, hence, attendant larger BSR's,
can be employéd with the above fishing problems being
accepted. - However, the closer tolerances involved with
relatively small hole sizes make it necessafy to run smali



-4- drill strlng conponents with a Iow BSR.

or fishing nanlpulatlon reduci ng the BSR bel ow accept abl e limits creates

- problens in
exanmple, in
col l-ars and

are normally used, only have a bending.strength ratio of 1.85:1 when new...
This is a nunber that is-already snaller than preferred practice.dictates.

ltving with the above- described margi nal BSR nunbers. "11._

a 6" 1.D. range of hole sizes, the 4-3/4" O D. size dril

corresponding drill string coapgnents with a [err] |.D. which-

As shown below, the BSR increases as the pin inside dianeter

increases while the BSR decreases quite rapidly as the box outside di amet er’
Connecti on ~1.D. 4-3/4" O.D.- 5" QD 5-[err]" OD N C

decr eases.

38/[err] 2-
1.85:1
1.70:1
i nven-

having a hi gheccEseabbe bnaitsdcreatealpapblemanlnohmenngowathptbgugbove--

1/ 2" 2.12:1 2.62:1-- 3.17:1 1. F. o 2-1/ 4"
248811 st2ifg: Icdiiponents &183 B low BSR5: 1The.Hfodpdetd 40£%

i on 4P8idery udfe oI BLERORS: nhh i bi 2l R ULBLBL ALhERD" B8R oo

e an i nprove ubu dac ruc ure

g

structures, %% Pﬁég‘ Inhb: ﬂnﬁlf IEw W@t ' Qf"orWekQBBie Clilnt i£3g4Y1,D,
the Anot er feature ~the  invention ern1iiﬁFthe yse

| oweri ng

of a larger, r%’?‘l%nﬁérheéﬁnéét"leﬁ? Vit %r?’&%ce%t%bl%‘ﬁ%l&‘ir* t e

40/ 4" F. H.,
i ncrease in

g 3R
[éﬁfieéb&hdﬁnéeatill thrwgthamyaﬂanﬂe:hﬁﬁhlaamﬁ“oveD.SQﬁagh

As shown  below, the BSR increases as the pin

lnSlde dlameter increases while the BSR decreases qulte o

rapidly as the box outside diameter decreases.

Connection . I.D. . 4-3/4" 0.D. 5" 0.D. 5-}" 0.D.

N.C. 38/31"  2-1/2" - 2.12:1  2.62:1  3.17:l
I.F. 2-1/4" 1.85:1  2.38:1 2.84:1
| 2" . 1.80:1 . 2.25:1 2.67:1

1-3/4"  1.70:1  2.15:1 2.62:1

Therefore, it is a feature of the present inven=-:
 tion . to prov1de an lmproved drill . strlng tubular product
structure havxng a higher BSR, for. small drill collars than\,/

operation without critically -lowerlng the . BSR. Another
feature of the invention permite_fthe_ use of a larger,
stronger connection with an acceptable BSR; for example, NC

40/4" F.H., 5}" 0.D. x 2i" I.D., with a BSR of 2.30:1 ana'__.
. over. 30% increase in torsional strength.

SUMMARY OF THE. INVENTION

A structure ‘in a drill string compcnent is

provided so as to-maintain'a high bending strength ratio in
‘the drill string connections. for situations when relatively

fore anal Suengl s SRR, O, THE LIVEN] OlebenfhbUChiESe LY

adrill -stri¥g

1.85:1 when new.' Thls is a number that is already smaller
than preferred practzce dictates. . : ’ - J

The prospects of ordinary wear

=~

e

. conventional product structures,'whlle -permitting a fishing

o{



prOV|ded so as to maintain a high bending strength ratio in the drill

strlng connectlons for situations when relatively -5- small hole sizes
»necessary in the prior art to run snall dr|II string conmponents
mnth a $6M/BSR A "drill collar"” and a "drill pipe" are generic nanes for
a length or joint of a tubular product intended for inclusion in a drill
string of such products. There are many speaial drill collars and
drill pipes, such as heavier than normal, or including special tool
conponents (e.g., cutters)... Normal lengths of drill pipe as well as.
t hese special lengths are all referred to generically as drill collars and
drill pipe. Sonetinmes, such lengths of pipe are also referred to as "rotary
subs". The drill 'string conponent disclosed herein is designed to be =~ .
i ncluded in.the drill strlng with its pin end up. The body portion of the

conponent joins SMaldohqls (sh2eatmade d8dnEFESSREYpiln Jde iBFLeX @Rk to run

other. In the Ca%?naqfl darhhlcqi,éﬁ:@ tBRpBALnRa! 4Ot Nas Rk hesrl.he gamyrill
out si de di anmeter as th q%/%fytlon or. a larger outside dianmeter than the

body portion. In adfasé ridgild Rpe’hansygeReticoRames £9a%adye ngth or
outsi de diamet er jdiait idfe byl lmduc‘ﬂwarwemmtﬁo&n iheduailody der a drill

dianeter than the bad portlon n se Qn is_smaller th .
outsi de di amet er 307 & F O%rofu%]se pi ﬁﬁ"seérce[ i 8K i n%?%es pa&:s akhgaldln&l
"fishing neck" adjoddens thadpudnhmEtpeﬂeansutchatastheemsrde:rtaxarreoemals or

?EBE' 'DELV\} RlaGQ t he bl SPEL£41 Okobhe é&?&bo‘?&f&éson(e I EFcRESERLPT ONogx:nal
lengths of drill pipe as well as these spec1a1 lengths are

- all referred to generically as drill collars and drill pipe.

e Sometimes, such lengths of pipe are also referred to as
"rotary subs". The drill string component disclosed herein-
is designed to be included in the drill string with its pin
end up. The body portion of the component joins the box
portion at one end and the pin portion at the other. In the

- case of drill collars, the box portion has either the same
outside.diameter as the body portion or a larger outside
diameter than the body portion. In the case of drill pipe,
'the'box portidn has a larger outside diameter than the body
portiOn. The pin section has a larger diameter than the
body portion but the pin sectlon is smaller than the outside
‘diameter of the box portion. The pin section ‘ncludes a
so-called "fishing neck" adjacent the pin, which means that
its outside diémeter is smaller than the outside diameter of
the box portion.

BRIEF DESCRIPTION OF THE DRAWINGS

'So that the manner in which the above-recited
features, advantages and objects of the invention, as well
as others which will become apparent, are attained and can
be understood in detail, more particular description of_the
invention briefly summarized above may be had by reference
to the embodiment therecf which is illustrated in the
appended drawings, which drawings form a part of this



So that the manner- in which the above-recited features, advantages and
objects of the invention, as well as others which will becone apparent, are
attai ned and can be understood in detail, nore particul ar descrlptloHéﬁg
the invention brlefly sumarized above may be had by reference to

enbodi ment thereof which is: illustratedg in the appended draw ngs,
whi-ch dramﬁngs forma part of this speci fication. It is to be

noted, ~however, that the appended drawing illustrates only a preferred
enbodinent of the invention and are therefore not to be considered
limting of its scope as the invention may adnit to other .equally effective
enbodi nents. In the EXaMAng Figure 1 is a longitudinal sectional view of a
~preferred enbodinment of -a pair of interconnected drill collars in
accordance wi shechéipatient. i n¥&nt £8n; tFi ghee 2Ated.a hengveddi nghat the
sectional vi e&‘b?&né@dahrﬁﬁﬂﬁé \iqm@%@t@%morafy % Gptdteridd aémbadﬁﬁéﬁé daace

with the present inventi ure s, a l.gngi tudi nal sectional viewof a
preferred enbEE?nehPVSFté°Hr|F dplBEelntQEEﬁfSEﬁcenﬂFthtPhebﬁre§6Hﬁldered
lnventlog anﬂzﬁiﬁﬂﬁg b@Iﬁtsié@ﬂgetH@lﬁﬂesfﬂﬁewﬂﬂ%;yggw @ldnd tSt ©bi btRek

I n accordance_ w.th,the_pre LN t i on, DESCRI PTI - THE PREFERRED
ENBCDLNENT'hbﬁﬂ?%?é?f?ﬁgefgf?%eeﬂ¥§§}ﬂ§§Fs‘and particularly Figure 1, a
portion of a drill “string enploying drill collars in accordance wth

the present 1£“¥ﬁgtb99wi£§

Figure l is a longitudinal sectional view of au
'preferred embodiment of a pair of interconnected drill
collars in accordance with the present invention; :

Figure 1A is a longitudinal sectional view of an
alternative: embodiment of a drill collar in accordance with
the present invention; ' -

Figure 1B is. a -longitudinal eectional view of a
preferred embodiment of a drill pipe in accordance with the_”
present invention: and '

Figure 1C is a longitudinal sectional view of a.

stabiliZer in accordance with the present invention.

" DESCRIPTION OF THE PREFERRED EMBODIMENT

‘Now referring to the'drawings}ﬁaﬁd_particularly
Figure 1, a portion of a drill string employing - drill
collars in accordance with the presentr invention is
illustrated. Typically, a drill collar ccmprises three
portions or sections, namely, a body section 12, which runs
the majority of the length of the overall drill collar 10, a-
box section 14 and a pln section hav1ng a pin end 16. The
box section is the female part of the connection and the pin
section is the male" part of the connection. As can be
' readily seen from the draw-ng. the pin section is pointed up
in hole 18. | o S

~a

k;)_



yillustrated. Typically, adrill collar conprises three portions or
sections, naneky, a body section 12, which runs the majority of the length

~of the overall drill colfar 10,'a box section 14 and a pin section having a
i pi n\gﬁ‘q 16. The box section is the female part of the connection and the
-pin section is the mal e part of the connectiop. As can be readily seen
fromthe drawing, the pin section is pointed Up in hole 18. Locat ed

bel ow pin.end 16 is a fishing neck 20. Bel ow fishing neck 20-is body

section 12. The shoulder of the pin at outside bevel dianmeter 22 has to be
adequate to carry the torsional |oad applied to the connection. Thi s

shoul der width is initially machined at a bevel dianmeter of 4-37/64",

4-49/ 64", ~and_. 4-61/64", respectively, for corresponding with %3/23
QD., 50D, and 5-1/4" O D__hox di qengignssndlhespiis sir éighiindoete bt <7 -
change due to a change inLPth(?gt-)s(}?édhLe”' 'gh'

di aneter as_l.ong a eghah€der of
~ shoul der wi dth igg1aw Hidihiedy n#alendd obal PpaY ﬁ@%&)?nar}?bi nnngéeictgi ons _are

both relatively short in_ length;gampaced Wiametee 23dhawcto obe #AEIBBES t.'»O
section is usualth® @1 h2 o?ger o§n§8 feet in |ength anl thgngadtsentiomhis
are usually on tdugror denhe oftorgionai ilrpq'%nﬁﬂ’l]fl e et or Lhe drildor of
col lar shown in the drawipgs gl &1 editoadbyfsbhigedesk 20bRYe Ofaﬁmey r o
m ni mum-of 18" |5h‘qu€ghgﬁq¥1m. As shown in Ei Qureatlé\lléi'"ﬁn adspentivaly, - for
enmbodi ment - of dr4437 /04 ar ﬂ‘ﬁ(&m' in Iélngure 1, the_entir %O_iy/q&e@ iPN box
12A may be of 't hg, SaEpond shelewilthmetdl 400-Phe 51 sRiRg 'nECE S04 o
.. | - dimensions. The pin strength does not change dued e
| \/ | change in its outside diameter as long as an adeq
| o i is maintained. _
hosteet w:i::nsionally, _ﬁhe box and pin sections are k.aoth
rela'tiv.ely short in length cpmp'az_'ed with t;he body sect:or;;.
The body section is usually on the order of 28 fzer -
length and the end sections are usuallg‘r on the orhg >
18"-24" in length. The section of the drill cc?llar s ow:
the drawing referred to as fishing neck ZC.J is normaJ.. y a
minimum. of 18" in length. = As shown in Flgure. lA‘, in ?n
élterhative embodiment of drill collar 10 shown 1n Flgu_;e.d;
the entire Sody section 12A may be of the same outsl
i fishing neck 20A.
Frenerer oihzheBSR ap:lie_s to the rotary shouldered con-
N | n‘éction or the threads 'connecting the drill string -COT?:_;
o nents, with the outside _di._ametgr of the box ‘pr:Lm:.... d
cohtrolling the bending.'strength ratio. The outsu_ie_ ':ax:i\
etef of the pin section and the outside diameter of the ? Yy
can- be reduced without reducing th_e bendipg- str_engir.h rat:.:.s
Hence, the larger outside diameter qf the box sect.lo.n r::eein
to be only a few inches in .length, i.e.y sufflciz.en .
length to strengthen the: box threadecl' <:c:~nnect::.ox“::)rke_d
sufficient length to allow the box connection to be re
' i is normally used. |
mevers! tl:;::ihe body Ysec‘t:i.on diameter is the same .as or
less than thé diameter of; the pin section, as _.shown in 1::11:
case of.body'section 12B of drill pipe 10B olezgure 1B,



_The BSR applies to the rotary shouldered con- nection or the t hr eads
connecting the drill string conpo- nents; with the outside di amet er ‘of ‘the
box primarily controlling the bending strength ratio. The outside dia
eter of the pin section and the outside di ageter of the body can be rw#uced
wi thout reducing the bending strength ratio® Fence, t he | ar ger out5|de : '
diramet er of the box section needs-to be only a few.inches in length, i.e.,
sufficient inlength to strengthen the box threaded connection. - A
sufficient length to allow the box connection to be reworked several tines
is normal |y used.. Wien the body section dianmeter is the same as or |ess

t han t he dianeter of the-pin section, as shown in the case of body section

12B of drill Boay: %@Jofl GHRE BB whifled S0y $aTHOUR caiibenyafsd Qugr -

w t hout nllllng st eel Or,. the structure descri bed above and shdwn
in the figures e€£n bQWNﬁqh%ﬁﬁﬁﬁ?%ﬁﬁF%IdSSF§FB§¢ &Pﬁgﬁsﬁﬂ¢t%ﬁﬁVﬂf1?hEh50x
end were up, 9g afevmdeanebehleﬁadasbnéfaﬁaSat ahgakg dﬂC&ﬂmﬁhILSﬁCthaﬂ if

"allows the fisgs over ot _to engage the scu sed. apove.

o Lone e {1 ERLRSalele chosoe 8r°alsscﬁe§ﬁh% AR SELEEREES - Jotfieo,

has the | ar gereduaeﬂt @in tsectidre - eiiow; tild efishingi biverishoti |to skngage

t he wash.. plpe l?z% nnggydlg%ag g@I% gY%lshlng -neck adj acent the pin end,
ﬁas a 'Trer ari

t he operat or avier colllar with a higher bendi ng
strength  ratio, - whiWhen mecessaa¥ndte f Washavert the Winkl deagthi of eaAd
and the bodyec8g6hi,00fr BHUFCEN@SHOR JebthoAOhhar tARALERGeoPRLENEERPSitE
gal ned w.th ‘can: be easily milled off with the mill shoe of the wash
- pipe. . In summary,'wzth only a flshlng neck adjacent the p*n\_)
end, the operator has a heavier, stlffer drill collar with a .
higher bendzng -strength ratlo,_ ~while malntaln;ng
"fishability®". With the pin end and the body section.
reduced as in drill ooLlar 10A the operatbr hasugained,'with
respect to the pin down structure of the prior art, a higher
BSR while maintaining "fishability" and "washoverability".

It has been mentioned that special tools included
in a drill string often have special added features not
included in an ordinary drill collar. Wear knots, reamer
cutters, stabilizereblades,'or elevator or slip recesses,
can be included,*fof example. The body portion of a reamer-
or a etabil‘izer such as that shown at 10C in Figure 1c,
would usually have en-outside'diameter larger than both the
pin and box sections. ~With the pin up eonfiguratioh
described aboVe;'the_tool would still have'“fishability“;'
The box section would ‘have a larger outside diameter
compared'with a pin.down'tool of the same type included in
the prior,art'ahd“thus'wouid provide'e larger BSR. Any
washover of such a tool would fequire'miliing over the body
to remove the reamer: cutters or the stabilizer blades and
the short box section. c

Although the above descriptioh ‘has been with
respect to a drawing‘: showing a drill collar having a body"
section and a box section of the samé outside diameter, it



Hespect to the pin down structure of the prior art, a higher BSR while

narntapnrng "frshabrlrty" and "washoverability". It has been nentioned that
qpecra tools included in a drill string often have speci al added features
not incedded in an ordinary drill collar. War knots, reamer cutters,

stabilizer blades, or elevator or slip recessgs, can be included, for
exanpl e. The body portion of a reamer or a stabilizer such as that shown
at 10C in Figure 1C, would usuaIIy have an outside dianmeter |arger than
both the pin and bgx sect.ions. W t t he, confi uratron
descri bed abovelSt HBAexsEoRduIthat & bﬁ’&‘vé‘a‘ﬂ%ﬁaﬁt‘l psidendiapgtereofi on
woul d have a gt@aw diménsilon thaneittie GodArssctidh wowid Beweghaalyof
the sane type. i ncly f tn the prior art and thus would provide a | arger
BSR. Any meshdﬁ% BF2EEH 2 t ool woul d require mlling over the body to
renove the reamer cutters or the stabilizer blades and the short box
section. Although the above description has been wiith respect to a draw ng
showing a drill collar having a body section and a box section of the same
out si de di aneter, ‘it 9 is understood that a box having an-outside

di anet er of greater di mension than the body section would be equally
satrsfactory - 10-



1. A drill string conponent adapted to be threadedly connected as
part of a rotary drill string, conprising a tubular, joint having a body
portion which extends a mgjor portion of" the entire length of ithe 4
conmponent, a box. portion at the lower portion of the, body port 0 a -
pin portion including a fishing neck at the Whper the body ortion
with the fishing neck having a smaller outside dia “m & the
box portion, each of the box portion and pin portm‘g of the
sane size and type for connecting with sinmlarly th drif | strlng '
conponents. 2. A drilll string conponent of the character defined in
Claiml1l, wherein the conponent is a drill collar and the outside dianeter

of the body por}ig@higreof is smaller than that of the box portion. 3. A
drill strlng't%ﬁﬁﬁﬁ%#$“ﬁT"the character defined in Caim1l, wherein the
conponent - is a drill collar and the outside dianeter of the body
portion thereof is at |gast gs | r 12 or

drill string conponent Eiof t% rgfrq'act er Q,gtnpo cﬁ:’?&z&%ﬁ(ﬁm eeérleltr?At he.
conponent " i s &haﬁaﬁﬁdéwpecanaeﬁﬁédou@%|d%i#ﬂea@éteﬁ otothédeﬂw1¥knt$tﬂingr '
thereof is sngbhg&ngQQ that of the box portion or pin portion.

a tubular joint having a body portlon which
‘extends a major portion of the "entire length of the
component, - o )

a box portion at the lower portion of the
body portxon, and ' \)'

a pin portion includlng a fishing neck at the
upper end of the body portion with the fishing neck havxng a
smaller outside diameter.than that of the box portlon, '
| each - of - the box portion and pin portlon
havxng threads of the same size and type for connecting with
similarly threaded drill string components.

2. A drill strlng component of the character
defined in Clalm 1, wherein
the component is a drill collar and the
outside diameter of the body portion thereof 1s smaller than
that of the box portion. - | | 1;}'

3. A drill' string 'componéht :of' the character :
defined in Claim 1, wherein B o | :
the component is. a drill' collar and the.
outside diaméter of the body portion thereof is at least as
large as that of the box portion. | '

4. A drill string component of the character
defined in Claim 1, wherein | |
' the component is a drill pipe and the
outside dlameter of the body portion thereof is smaller than
that of the box portlon or pin portion. '



.¥11- 5. A drill: string conponent of the character defined in Claiml,
wherein the outside dianeter of the body portion is |arger than that of the

hox Q‘yflon. 6. A plurality .of drill string conponents adapted to be

0
connect™tl as part of asrqtary drill string, conprising lﬂ'

including a tubular joint having a pin portiQn,ijng udi nﬁ 'Hﬂ'ﬂrllﬁﬂﬂﬂgﬁm at
its-upper end and a box portion-at its l.ower end, a secohd ‘corponent +

i ncluding a tubular joint having a pin portion including a fishing neck at
its upper end adapted to be connected to the box portion of the first
conponent and a box portion at its | ower end adapted to be connected to the
pin portion of a third conponent, the outer dianmeter of the box portion of
each ‘conponent” being larger than that of the fishing neck of the pin .
portion_thgreof, the out er sdi anBt elr Vi1t trtioyg pedimponent tdf filest character
conponent bei ng lar.ger than _that qf e _fi.shing neck of the second

conponent, and aFnggfp dfe l?hg'c%ﬁSEﬁéﬁts havi ng a body portion

i nternedi ate the fishing neck and bothgooutsidehidiameteends xhenpodypeoritden

f th ti | t £ D ‘Leceived by Th
?nterﬁé??ohgﬁ Bﬁ?%agagﬁgggQﬂngﬁh%§8§¥5§850§S§Q%N§thbﬁﬁe'Ve y the

6. A plurality of drill string components adapted

to be connected as part of a rota:y drill string, comprising:

| a first component including a tubular joint

“K,; _ having a pin portion including a fishing neck at its upper
end and a box portion at its lower end, _

a second component including a tubular joint
having a pin portion including a fishing neck at its upper
end aaapted_to be connected to the box portion of the first
component and a box porﬁion at its lower end adapted to be
connected to the pin portion of a third component,

the outer diameter of the box portion of each
component being larger than that of the fishing neck of the
pin portion thereof, : _

the outer diameter of the box portion of the
first component being larger than that of the fishing neck

' ‘of the second component, and . '
U o . .+ at least one of the cémponents having a body
| portion. intermediate the fishing neck and box portion which
extends a major portibn of the entire length thereof.



new clains 7.15 added: original clains 1- 6 unchanged
plurality of drill string conponents f, the characte‘ IﬂﬂﬂE tL"Mn16

~ wherein the one conponent is.a dril 8.l ar and the bodprowtuon _ )
has an outside di anmeter gté@nﬁggnghﬂ?ﬂ+# ortion.- ¥
A plurality of drill st r%?ﬁegb%&e@egﬁb %16% ;é(g?q%? in.cl a| m 6
wherein the one conponent is a drill col & the 8#9bn t her eof

has an .outside dianeter which is-at |east as Iarge as that of the box -
portion. 9. A plurglity oprdrallitet rdflgdﬁiJlTDO'sQ&ti%gOfcérﬁﬁ‘oﬁéﬁéécb@ the

defined in clai erejn.the o Is-a, drill pipe and the body
portion thereo#ﬂﬁﬁ?%g%ﬁnﬂékﬁﬁ?QM{hnﬁi§ WW§2ﬁV?§r§ﬁ%IIer than that of the
box portion or pin porti cthe idne domponenti iy af diriill cﬁllam;anﬂmmhenbedyf

the character defified, | hohals flas"asf bk {ife PYUnRRLL! Y105 A0 SHATHLE

di aret er whi ch e one conponent ar ger t por I on.
11. A plural i tthagf ﬁhﬁﬂIoﬂnﬁhﬁupqxnnﬁﬂkﬁﬂ%-adapted to be connected as part
"of arotary drill strlng,'conpr|5|ng a flrst conmponent including a tubular . -
' 10|nt having a pin portiaqn ox portion at its | qQwer

ai i ﬁper epnd. and a
end, and a second cdrpondht PIRERLHE L stEing IRERRRPeEPLS noforttheon
i ncl udi ng a fi Shaigoteak dﬁf:irteﬂ lm'peﬂeml edashereiw be connected to the

oapted to be connedtiss ST RENERRY £ 087 AL PBaRiat S BherBbay o,
di amet er of th@dmtaqnmtheneqﬁ has 4n routside diameter which is at least as
' large as that of the box portion.
. o : o v
9. A plurality of drill string components of the
character ‘defined in claim 6, wherein :
the one component is a drill pipe and the body portion
thereof has an outside diameter which is smaller than that
- 'of the box portion or pin portion.

10. A plurality of drill string components of the
character defined in claim 6, wherein _

the body portion has an outside” diameter which of the
one component is larger than that of the box portion.

i1. A plurality of drill string components adapted to
be connected as part of a rotary drill string, comprising o/
a first component 1ncluding a tubular joint having
a pin portion at its upper end and a box portion at its ._-fi
lower end, and ' o
a second component including a tubular joint
haVing a pin portion including a fishing neck at its upper_
end adapted to be connected to the box portion of the_first
component and a box portion at its lower end adapted to be
connected to the pin portion of a third component, -
the outer diameter of the box portion of the first
component being larger than that of the fishing neck of the
second component, and '



A

nébnpanent bei.ng |l arger than that of the fishing neck o

conponent, and 13 one of the conmponentsjfaving a bo
isnt-ermienate the fishing neck and box portion which ext} mm‘m’ m)’t I,I on
of the*entire l'ength of-the one conponent. 12. A pluralktye i ng

components of t-he character defined in claim 11, wherein the one conponent
is adrill collar and the body portion thereof has an outside dianeter
which i's smaller than that of the box portion. 13. ‘A pIurallty of dril
string conponents of the cha®®et &Ff dthe nsPmRPnEntism havinger®ki hodle RAREion

-conponent is a dr Iiﬁtéﬁhé@ia@@dtﬁéefbeﬂzne%écnnahhebestf poatidh Wissrﬁaextends
di aneter which is at least as |arg

plurality of drill2dt33I%K E%ﬁ%ﬁﬂ%ﬁ?gagketﬁgtgﬁﬁrgﬁ?@?édgg %éﬁ ?ﬂecFaFﬁ?Tfnt'

wherein the one conponent is a drill pipe and the body portion thereof has

an outside diameter whigh | onSFRratiAHEBE L SAS NG SORIIAGEE BE" the

portion. 15. A pluralit nponents 0 ract
defined in claln1JQhaHWQternﬂeﬁbngédynpolﬂimnlbi vherein conponent has an

outside dianmeter which is |aggeroh8aBomBehefit 1€ D@riNA ldhar and the body
' portion thereof has an outside diameter which is smaller
than that of the box portion.

13. A plurality of drill string components of the
U character defined in claim 11, wherein
the one component is a drill collar and the body
bortion thereof has an outside diameter which is at least as
large as that of the box portion. '

14, A plurality'of drill string components of the
character defined in claim 11, wherein
~ the one component is a drill pipe and the body portion
' thereof has an outside diameter which is smaller than that
" of the box portion or pin portion.

15. A plurality of drill string components of the
character defined in claim 11, wherein
_ k/'  | “the body portion of the one component has an outside
o diameter which is larger than that of the box portion.




