AUXI LI ARYWRI TES OVER ADDRESS CHANNEL RELATED
APPLI CATI ONS LOOO J The present Application for Patent
w@b@irie3eps i ority to Provisional Application NoPCT/US2007/062852
60/ 776,517 entitled "Auxiliary Wites Over Address
Channel " filed February 24, 2006, and assigned to the
assi gnee hereof and hereby expressly incorporated by
reference herein. BACKGROUND Field [0002] The present
di scl osure relates generally to processing systens,
and nore specifi callmiablopeysdtflR @mag t echni ques for
performng auxiliary wites over the address channe
of a bus. Background [0003] At the heart of npst
nodern processing systens is an interconnect referred
to as a bus. The bus noves information between various
processing entities in the system Today, nost bus
FIELD OF THE INVENDION aj r| y st andardi zed. These
standardi zed bus architectures typically have
[0001¢ perifienficldnf tise imneatﬁcm rseabylanplugearmhoomdphrasdarly plugs to
channel s. [0004] Thi e. of architecture
tempeyaFilho§sHYH “g %‘Hﬂ:% gfen ‘gh %@ ’\hd{lﬂ %ﬁ% B?n%ﬁlﬁ at a later
time ?xﬁ:ﬁ‘?ﬁtﬂ | WRHOROSuRIA P BB EmEMPROSH BE nitylEMOry. 1N
ese Systens, the nenory provides a storage nedi um
that hol ds the pr ogr ans and data needed by the
BACKGROIND OF & FRENTION r functions. A processor may

read or wite to the nmenory by placing an address on
[0602] addtlegs hateaberal usddinsthudlarsgddehcdppe opnpately close off a

read/ wite control sig I. endi ng ,on the stat
wellbopo U IV (REORGHES BN Her TG Goletey B HapPlpty BRies pave
been ﬁ&aﬁ%ﬁw vt odkBenWr dvkf 1&@@1‘3‘&%' in®y w'h%@tﬁ:kg ra@@hbﬂﬁ in USP

nory over the read channel” In these tyg
6,13 2 scaslsy, PR, $34s Oshe, designwetch aaghqmmffemdq@f ota] Qa‘qcber Offshore

S oS PSSR POab a0 SHETE ;R BRSLETRGalle he
pup jBP@EE8dAdn SeStuBAlat Striflz Whe $66 mallb &pPIt FeRHSE agirﬁltgstyamn for
includes a receiving device, a bus haV|n9 firs

n expdesdrrchangl (it riel hydesphedlky, achidech o5 ST i éfé\‘?Feél]é the plug. An
emergﬁgl%glrglursgnoneﬁ %H% dlgsé’?at ép&‘) c%gﬁﬁe{)vﬁgrﬁ?\rvg%\ﬁ% grggf\?slhgat down

tool. dthvsl ﬁl@gqg réfefed @cand dibappestng plue mﬁdedbﬁglaslieﬁlaces taenea@t of
further configured to sel ect betme the .fi

settingr{F EheceabAReYesoeBeeu PP B ERapI L S ket PEUFIE abolhg guch is the
6 Wheh @

oS RO 0P 0, SARPElerily © REREETE 0, Wk Mo

requifedldeaivy Irersglteﬂam the plueg rtoti soiplelahy disintegratingsrocsdo aadiatinjopgiruct
channel s, neans for,. ad |V|ng ce._on

d
the bEGITS 3ceNARIION TRRAALS Par RPadr e (B oARCHEE ot was

1argetc'Plﬁn1EseF&inYﬂg19m9 ¥hIAEh R bet BRSEE B0t eleandi@ore dpdhdreandd fall
for selecting between the first and third channels to

ihnhmmnmehawpﬁyh@admﬁﬁeNhéﬂﬁ@CEDdWﬁgmdeV|ce. [ 0007] An

aspect of a nethod of communicating between a sending

ce and on [

185/ SR0rRD hs PR EGfh et £R MRy ettt be
drille@ RRMNEES in 4 Rganiet thadwilh pfdﬂ&&%nﬁddmﬁsgﬁs rtgatecan éxee:lapiur@i on an

device on the first channel reaﬁg % Eé{loag
adjaceiemagnest VRR QT fdgRialeddA thpsidaseo fignisetecurgddn a manner to
prevent kﬁ&&dn”&rﬁﬁt e ?xplltor\!lﬁ gfdrcé%te%n\ﬂ/ Iriﬁ ééagllé \r?lchcrgh Q{I]I%IS§)]II':IR the tubular
at lea@ﬁ&eﬁfge(ﬁs the kil orasillethhngadewmi iogo irsmdiesthegdeglin thadirbiugace.

mast eri ng devi ce includes a processor, and a bus

interface configured to interface the processor to a

bus having first, second and third channels, the bus

interface being further configured to address a sl ave

on the first channel, receive a payload fromthe sl ave

on the second channel, and sel ect between the first

and third channels to send a payload to the sl ave.

[0009] Amother aspect of a bus nasterlng deV|ce S
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[0018] FIG 5 is an illustration show ng information
flowng on the address and n - r k nf ae V. .:

W0 2007/1@83®] FIG 6 is a sinplified bl ock di agrmrr/Uszoo7/062852
illustrating an exanple of two devices in a processing
system communi cati ng over a 4-channel bus; [0020] FIG
7 is a timng diagramshowing three wite operations
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the ar® ORI NELVRRY bE Ehel &s&mqum p&[brifé!dtelﬁnﬁdd[rﬁ&ltfaﬁﬁ ehe/HRAGing as
devices in a processing s stenr andf%OOZZ FIG 9 is

well agrihg ¢lpigest whichove BReUhtivg q iicofulgersrPifthoWvVaRfiaon t he
read and wite address channels and wite channel s of

___%gdﬁ'ﬁpﬁlgmpfﬁjﬁg system of FIG 8. DETAILED

P11 [00Z3] The detalled descrlptlon set forth

w i,n onn ction wi appended dr
et EER G sePrefisd 3= DERTOT afisBih 18R LB gp suppor
for theNfuP bﬁ@ﬁrétthe Qh‘ﬁ@&in%si@ﬁd)ﬂ the MgHuldrD taBHEEEnd Belb@PITRS §iMlig is
the only enbodi nents in which the present inventiaon

suppofig¢ ih@ rpraéz@@rlbe@ckqdweaamrarp|aéa1ddte§@ng piED rbernﬁcmulrés)ut The
pee REF e ST brh O HRE SR, S b4t im atmen
with ﬂlb\lbﬁi\g&ﬁdmhlt axid of thb mtﬁﬂmab ah«bwtsmatlém&amgsltb Ibe qbrodmcéd]&lat can

art that the present jnventjon y be practiced
be cayght g gtmagnede S‘sbp‘é‘d‘r“fciulf‘tfiﬂietf’ 3he wriaps, Hesauseithie plias supported in

a zon%@h\!s dlégf?é"@nﬁtdﬁrpgﬁs%rfe& RPN AMRIM:S AiBnSHAWAe | k}ﬂlg does not
k lagramftormin order to avol d obscuring thé
reduce aimceqnﬁt of dfic tubelapreserly rmwemhr the plygD@ast jniflE mountsd.aSeals
e ck ranrrll strating an exanpl e of
leb? ﬁeggggﬁtéﬂg 8§§Fﬁ@d 188 conmuni cat i ng over
a bus. The processing system 100 may be a collection

BRIEK DRSCRMRTEONCOFCEHERA WINpSr at e to perform one or
nmore processing functions. Typical applications of the

[Cgﬁ}gﬁ esgidige $YS4 %&1&19 QiehNGH D 8senttitd ﬁ{lg npmub'uldpcoﬁgzcﬁ&l
top conputers, |aptop conputers, Servers, cellular
phones, personal digital assistants (PDA), gane
[Qﬂ@ﬁ]sol @gurep dgerssectpdefrie famellreosoequ@nprtelgtthe reitiecidn holding
b 1de_vices, aut onoti ve, video equi pnent, industria
t € PB&ui pnent, or any other machine or device capabl e of
processing, retrieving and storing information. [0025]
[000€] Pr OELss B iga Sysior Bf HRO0mble cohpohentiof hecaaadiongolding the
device 102 in conmuni cation with a receiving device
plug; 104 over a bus 106. The bus 106 includes three
channel s: an address channel 106a, a wite channe
A "channel " is defined
u@@ﬁg sggg%?4gﬁ%%?ﬁpggﬁﬁkgh%ﬁctors used to carry
i nformati on betweenaddress channel is 32-bits w de,
[0969] t hEiguré § & asedtioralithe meininiigsander essehassamblyton thi glaig.
Typrcally, a bus interconnect (not shomm) will be used

deyi o 104 over o t b 36,
rﬂr_ﬁél' ﬁgrlgyée ﬁvﬁé&t@@g@éﬁg Bﬁéewﬂs o5 g aywéa%f diprer
end 16Y78hO fl007? Yotighl £ g&ﬁﬁuﬁrtﬁ@aﬁ gt t‘ér&cutkoaoaﬁjhla}_ Reirzent @Eown)

device 102 may any type of bus nastering device.
abovet Rinsl Oehea mpiremiunh threasindfl mgr deldvee end 22 Whkmdsssmbled, as shown

o Bt o506 S0 e B BB LR in 26

m croprocessor, a special purpose processor, such as a
di gital signal processor (DSP), an application
specific integrated circui4 (ASIC), a direct nenory
access (DwVA) controller, a bridge, a programmble

| ogi ¢ conponent, or any other entity that requires
access to the bus 106. The bus interface 110 is used
to drive the address and wite channels 106a, 106b, as
wel | ~as provi de the approprlate control signals. The
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second payl oad W2(2) on the address channel 106a and

the final 8-bytes of the first payload W (4) on the
wawrireoshannel 106b. [ 0033] The sendi ng devi cePCT/US2007/062852

initiates the third wite operation on the fifth clock

cycle 210 by sending a 4-byte address A3 to the

recei ving device on the address channel 106a with the

. appropriate.control signals. ring the sane, cl ock )

in g 7R% 5 75 SR ipre i orcacthind Tuagrspheil] piévent rotation

whePaMt @AHedBr indlddNit RWEGS1 MeNBcdS ¥i CrLOMx JtdG AWk i
~channel e_106b. [0034] Two eco%t‘r ol si gr11al S r?%n%)t:m}aaélgrelgan be

varieddo cpepEekipEgsg ethanirehniqusasplioes degt or appasite tand threads from

r he tir. 1.ssi on of both addresses and
the dgrgg[f)og‘aogélhﬂéln?ir}?{s%lg%’ont rol signal, referred to as an
"Address/ Data" isnai I +information being transmtted

[6611]he Hetdpeg28ciaprafelabl Gade $roan naddia@Sthad hredcompatible with
when t he_Address/ Dat a si gnal

ayload. In _thjis exanple, _ g _
well fedtegduiy apd halrﬁ*s Andisoelatively sannig millihervich ps avedln Theyplug 28 is
fe@éi)gf%%%l%}‘aﬁnﬁch ie €5 YnonY ith - i
pre Addr ess/e Dat a si Sérﬁ(g{éa?fs eéalltglglg’r% ené) n V}?ﬁglhtf)hglacs)%cd fegamie and a
compisgith gnaterahs Rafermidgon Kiperead)dhe pduge B@iaela Hdbaw inkégor 30 that
second control .si,gnal .. .referred to as a ! Transfe
prefeRFfF T FaPinE Fatf S2AR ALt (4 el Grossl tplue 28.
A cub @ sadglices6cetanagl 32180834 NR I pAUh&SI8 bBHRGII2S so that
transmtted, the "Transfer Attribute" signal is used
collegtiyelyn @i eencaveusbenrers hBngshaylinoredlifyowailnal2 addr¥ sranisithply a

. r Lt a ess ~channel 106a, or .t he
contififols (IR |3 ity s HRLSReENRARRR ofe RALEY e Sogom o, e
invertibe SEhe elopirgl wallgR2laad rReycdupledSwith \ihd buredVsii€ace 36 that joins

escribed with reference to FIG 3. The bus protocol
themfigye fpen gw@e@scr%a VR sealt nathinet $hat gam be 106y icaptaisdviry an

adjacBf! AWeAdtic TaR gn&sh:I;Wn? op%npﬁé)trga%%r diteuPfdd % Y8ELuftee and
ilTustrate the inventive aspects of a processing
screesgdsow N heviuppert suefacn3® being pdié fengbiyhAdt sascioti fomehtd seate issues

.., aspects be useqd.wth other bus protocols. Those
with BRRNElel Mg BT it i Bl go 18 s 2% Romllespoinelcqprse.
the hSIRRy BikGRA B0 sPeddd ug (R R RELSr ddllihd Fro@@sts!" al
i mpl ementation of the bus architectures described

herein. TABLE I1[0036] FTG. 3 is a tim ng diagram
[MH3hi n§nt the cxtsrior of thsinjee?8 isp swsface HB that rmecaptsr @ scahrssembly

' . r e i connection with Fl 2
2 o TERIEN, 455 PSS ARG D SELEG1 LAl blkfh el
secur€ trMaapiddabithiesd 48 onaBNplug@8s Widintg sanided, @BE ka4l A%embly 42 is
devi ces. The System Cl ock 306 is shown with five clock
securgd at;spdaced® 1 each cl ock cycle numbered sequentially.
[0037] A wite operation may be initiated on the
es I : ' [ ' :
s e e e Mgk 1 PR e sh 0 i 10
threado B Srati@g ribigad SAt dnyboxt A2. Ve imiglirgevioves, alss dritl ortrhil passes

AVal i d...Addr ess/ Dat a nd Trgnsfer Attrjbute sjgnals .
roudhy B’ i i §SSn Y B o ey’ Bl Fip iy Pty ib e ari
dimerisiodi Foairesie phal 0. Wathil Sthi S RMAREVONrih§ sRPled Jerh i SIH I ﬁzt% still

on the address channel 106a, the aSserted Address/ a
securesl; tg ilaeag 33 op ek dat the op¢rang sike shavidberat leatt ab daramas the mill or

. n ert Transfer /Attribute signal .
arileG R 785, B dotyhlh FRECHUGTH PSR (el aplbBesiy I rin
be transmtted on the wite channel 106b. The sendi ng

devi ce al so deasserts the Read/ Wite signal 316 to
request a wite operation. The Payload Size 318 signa
may be used to indicate the size of the payl oad, which
in this case is 32-bytcs.:i0038] During the sane first
cl ock cycle 301, the sending device uses the Wite
medi um 320 to transmt the first 8-bytcs of the first
payl oad W (1). The sending device al so asserts the
W/alid signal 324 to indicate that valid information
is being transmtted on the wite channel 106b. [0039]
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the wite channel 106b to the receiving device. [0046]
On the fourth clock cycle 304, the sending device
W@ ewnseacss the final 4-bytes of the second payP@EHUS2007/062852
W2(2) on the 32-bit Address nedium 308. The sendi ng
devi ce asserts the Avalid signal 312 to indicate the
valid information is being transmtted on the address
channel 106a and. deasserts the Ad r ss/ Dat a S|gnal 313 .
dimepsionsn ¢ candeS¢-hAhist Fault fregPshst F5R 1 sthpafti-wfatipnydirhanism is
ﬁutrlbute si gnal 314,
Someéhﬁgd%@lltt?%@él%fhnganﬁgﬁgﬁgﬁd Payl oad Si ze 318 signal can
be ignored during the payload tenure.[0047] During the
[M f othet subchatdioldy bk ! @028 suptnerts énid mgecqucaélorzrfs@dhng or
mlllu?g E%tpre&gg}tl rgn;cg fj\[;\?(l 2(951t P atc' Ffegigt tastjqa 'ena%l 5? *P #68 f]’l"}ges p[‘ugeZS is

sendi hg ev cé con

rotatidB8 BT TockdaefoVWall iodt St anléli|ou827ﬂie tp<ll1g i3 Ghirfaitabl yt llitﬂlovwaid dade of a
information is being transmtted on the wite Qne

materigipihat pordeps mill (e Oérf’alﬂoputt Héerwll oR the ddye & g optures
e e

o 535300 LR B 00 s

demgdai io\/ﬁEeyte @fnaﬂhecdtmmlthat dayﬂ)esncn‘é eh#lbf c:*clpmnﬂﬂwphyil Io_aghetlc sub

over the a ess ann the receivin
or cirggieRas teruriign iy Cae B eaious on bedarreg eri g dh P and
ham @Eh% Sutlfe 5&1%1030“@&&@ el%gaﬂeé)t}ﬁ%tzéﬂiiﬂlﬁé@%f the }f)rior designs
fsuc essf delivery of the final 8-bytes of the first
that yseq gbaajaﬂﬂan(emplasmerto niadie e pleg b@mﬁmlér disappear & htshis;Slgn is way

receivi de cl ock
cheafefdS SLHFR G EVT ELPPAREHI & RAE [pidrad pSigisiins, dOen be
effecﬁﬂ%lf el EE vARE R UEMRe QRatt R S2ft RditneAClah 658l BEMIdam after the
. The sending device asserts the Avalid signal 312
rmﬁOV@ indicate that valid information is being
transmtted on the address channel 106a. The sending
ce S e 3
o B B R ol s T s AR b mep ond
manyasiddi€ati@anmebe tdde byshawe shdkides Sh@Q&'t witheuTdemastirer from the

Attribute signal 314 is.als t he sendin
inverdiepi WSE Geanid da e C%eFFé?llIteﬂefo ﬁ%!ﬁ?r? i fyqqurglral Sl of the

Chﬂﬁg lowpe transmtted on the wite channel 106b. The

ea /VVlte signal 316 renmains deasserted to request a
wite operation. The Payl oad Size 318 signal nmay be
used to indicate the size of the payload, which in
this case is 8- bytes. [0050] During the same fifth
cl ock cycle 305, the sending device uses the Wite
medi um 320 to send the payl oad WB. The sendi ng devi ce
al so asserts the Walid signal 324 to indicate that
valid information is being transmtted on the wite
channel 106b. [0051] At the end of the fifth clock
cycl e 305, the sending device checks for an asserted
Address Transfer Ack signal 310 to confirmthe
successful delivery of the address A3 over the address
channel 106a to the receiving device. The sendi ng
devi ce al so checks for an asserted Wite Transfer Ack
signal 322 to confirmthe successful delivery of the
third payl oad WB over the wite channel 106b to the
recei ving device. [0052] FIG 4 is a sinplified block
diagramillustrating a sending device 402 in
comuni cation with two receiving devices 404a, 404b
through a bus interconnect 416 in a processing system
400. In this exanple, the sending device 402 can wite
to bothreceiving devices 404a, 404b concurrently using
the 32-bit address channel ,406a as a medi um for
transmtting addresses and payl oads to the bus
I nterconnect 416. The bus interconnect 416 can then
use the 32-bit address channels 406ai 406a to address
the receiving devices 404a, 404b and the 64-bit wite
channels 406b|, 406b to transn1t the payloads In the
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with the 3-channel bus. That is, the sending device
602 transmts address on the wite address channe
WGBF/163066 payl oads on both the wite address cPeRE£d007/062852
606a and the wite channel 606b. The difference
between the two bus architectures is the manner in
whi ch the read operation is perforned. A read
operation over the 4-channel bus is perforned by
Iclaigending to the receiving device 604 the address on a
: d. In response, the receiving
1'AJ%E@?%QQggﬁﬁééﬁggegﬁgngg'Ioad to the sendi ng device 602
on pihenddad ohgonehts 66Gicabl¢ 00E8h dheresndngelfi@ing & Kdrifiodiameter
e described with reference to FIG 7. The bus
thme%?ﬁ@ col for the address and wite channels 606a
6Q60ug SHRrted by ia8 16k ARl AWaldpid @Rl 802 and I 8 r&4Ss formed by at
protocol 'is being used to illustrate the inventive
least aipafchem otheze wibreeesiing gwpter dimenaionitharhsaid draie dismteti ng
5 Thth@%(@u%ﬂanvgpﬁﬁge aspects may be used with other bus
- IRPSBSE S TROSE Skil1ed in the art will readily be
alh# dleg Matypdtd/ifkaiddetesd i@nabaitibeallynioskdarmageel in
the actual 1nplementation of the bus architectures
3. Thyelwgraf sbgmPe PRSI TABLE 2 Wite Address Channel -
Si LB Ll - By Wite Address 32-bit
rresgﬁﬁér%l@ %a?da%@%?(t)t%%ﬁrégphg Devi ceM | | abl e
4. Th@prigioistaihl2edhBleirg FI ELD OF THE | NVENTI ON [ 0001] The

field of this invention is tubular plugs. and e
o el P 1S s Rty whis o o ARG By 2 oo
turnidgth@ oPMse Witkbdi®na lateral is drilled and removabl e at

a later tinme preferably w thout reduction of drift
5. Thepligrgictmmdf whhegit:ubul ar - BACKGROUND OF THE | NVENTI ON

[ 0002], Pl.ugs have en used.i.n tupul ars downhole.tq.

{ Gl aE ¥ 2oy B rabe.ar il o i I AREARERS o Sritea or
mille@hREL A & Suebsi@sthdi ik kbhdage.a | ateral was conpl et ed.

Pl ugs have been placed bel ow whi pst ocks and even

6. The plugf gtaet S wherewki pst ocks as shown in USP 6, 135, 206

ang. .5 [ 0 - .
ot REf s Eersfde R R R AL 1 K JRRP 1 SRR i
of saidphugp joint into which a sealed plug is installed. The
pup jaint is placed in the tubular string when it is
7-Thﬁﬁﬁgcﬁﬁbnpﬁ>ﬁ@§FHFes a firing systemfor an expl osive
C'%Qiﬁgc%nﬁil%t nidSrsPedeAtel GRlatdaRGMELEBetREer LTBEI0RRg WA and
break the 61ug energency rel ease of the plug s
a top stddechid plugccur with a wireline enmergency shoot down
[ is referred to as a di sappearing pl ug

tool . This pl
8. Theg <%fE§PJ§§%%ﬁ5P_a; a result of setting off the
e@ghqa?&ﬁig@ggg@nQn§m@gegrates into sand like
particles. Wile such is the advertised performance of
9. Theplelg odi cpplim @, wbewgal: attenpts to renove the plug when no
| onger required have ulted in the
c gﬂ%ﬁgg &N COmRSS: & é?pa{hgts relalns a sea% 186 By 19 z{@ &)gﬁs truct

ing sO as to partia
10. Thdpluber eladng, whetdie production from the previously
i sol ated tubul ar. Another issue was | arge chunks
f oridicap ix ritand susequigdto wed pugovihdhieadim t he wel | bore or
I rther into the well and interfere
11'T@$$%gﬁg 8?“%?%’%% ion. [0003] Accordingly, the present
| RyidlnoRavsl Al dirnemiopl asdatghat said deidindingusied it eaith@in and
drilled or ningﬂ in a manner that will present snal
box afigr if jslydled pamillehode captured on an adj acent magnetic
sub or circulated to the surface. The plug is secured
in a manner to prevent rotation during the mll out
process and to | eave a dri%t di mension in the tubul ar
at least as large as the drill or mll that was run in
to renove the plug in the first place. Those and ot her
features of the present invention will be nore
apparent to those skilled in the art froma revi ew of
the description of the preferred enbodi nent and the

- " - o, . o



the hollow interior also speeds up the mlling or
drilling process. [0012] On the exterior of the plug
WQ@Ao780m5sur f ace 40 that accepts a seal assenbbP@r/ug2007/062852
that is showmn in Figure 1. Cap 44 shown in Figures 1
and 5 has an internal thread 46 to secure the cap 44
to thread 48 on the plug 28. Wen so secured, the sea
assenbly 42 is secured at surface 40. [0013] One way
12. Thoplsegelielein Ad, Wwherginp8 is to provide a | eft hand thread
V\%al(andnftt dﬁrﬁeﬁsﬂf qi“t Hﬂtsﬁdrfghé %Fext Hﬁl@%@t B2 dPM HPXindiddes some
m1l1ng occurs e passes through
ponumhﬁddmahbmdnmﬁmsmﬂmaﬁéson t he box 12 as wel | as the

drift dinmension 56 on the pin 10.

eferably sa
13. TE%PWéO?Hagnéogﬁﬂbeave a ring shaped remant of plug
Z%aﬁtﬂl\# 1s§1%&ér0? d hQehidRAK R4diBMMARY ok dArillB@ openi ng
si ze ould be at least as large as the m Il or
14. Thie plup efi clamatl3j wherepassed t hrough and coul d be sonewhat

- Qg BpeReT A B eta e e R PR EBRE corifhand
a confi8Re MbREapt her than a left handed thread. [0014] The

sub that holds the plug 28 supports it in a recess to
15. Th¢ plowodielaim2nyheteinyi | | ing to present a drift dinension

at I e&?ﬁ% }1%? akl 91%3%?% S“Eh%p?n g eﬁx@mcé-rep% p%rl |}%§ nlntﬁ.all\jf_ﬁsednlled or

mille@lawgy busd @f@ﬁcﬁ:ﬁ&@é thahiglcbmsavand nmade of a material that
pedites m || out or drill out. The wall on the plug
16. Tb%ﬂ@%@fﬁ@”ﬁéétﬂh@@“bngled orientation to the
| Qg Ldivaalng f(s'ic& f%%\kbsaansléﬁlﬁ Aafl WCEIPWRPRP 10 4 Meudinal axis
features are eS|gne to crea e snaller cuttings that
of saidgiludoe nore easily captured with a magnetic sub or
irculated t e surface rather than falling down the
7‘T§%ng£ gﬁnﬂgnﬁpﬂfﬁb in place and hanpering future
PrafUCht AR untiRRi e htifes @i Atuatt RS{abE BetwReR kdidistipirgswal and
the prior designs that used glass and an explosive to
aiopna&efﬁmbﬁpgug hopefully di sappear. This design is way
and can reliably remain in place
18. Tﬁ%P“ﬁ@ﬁﬁaﬁgﬂlogHm%FItlne It can be effectively
I eARVSIdg Wal/bs adsardamessidhad latdeeasdaidf drifd dimsemsioarin whidlpin and
be clear after _the renoval. [0015] The above
box adies s grliesroringilled puist rati ve of the preferred
dBRy,. modi fi cations may be nade by those
19'ngpﬁ% E%Bhnqﬁé artMVnthout departing fromthe
i RNt rlimbesen sefope shiel plog kted etiBravit medirflk owh inhkdes some
literal and. equivagl ent scope of the clains bel ow
portiqy} ¢ff 1hth @Pemﬁnﬁéﬁﬁwgﬁﬁ§s§ubular pl ug, conprising: a pin
and box conponents securable to each other and
defining a drift dianeter therethrough; a plug
supported by at | east one of said pin and box and in a
recess formed by at | east one of them where said
recess is a greater dinension than said drift
dianeter. 2. The plug of claim1l, wherein: said plug
is supported in said recess in a rotationally | ocked
manner. 3. The plug of claim 2, wherein: splines |ock
said plug rotationally. 4. The plug of claim 2,
wherein: a left hand thread | ocks the plug
rotationally when mlled or drilled by a tool turning
the opposite direction. 5. The plug of claim1l,
wherein: said plug has an el ongated shape defining a
top side that initially is drilled or mlled away and
an underside that is concave. 6. The plug of claimb5,
wherei n: said concave underside features a sl oping
wall with respect to a londitudinal axis of said plug.
7. The plug of claim®6, wherein: said concave
undersi de features an arcuate surface between said
sloping wall and a top end of said plug. 8. The plug
of cla|n17 mhereln said top end is substantially

o, ~



