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drllllng and completion and more specifically to methods and
systems for providing diverter decentralization, centralization
at a lateral junction aﬁd locating and orienting for downhole
structures.
BACKGROUND OF THE INVENTION

Horizontal well drilling and production have become
increasingly important to the oil industry'in recent years.
While horizontal wells have been known for many years, only
relatively recently have such.Wélls been determined to be a cost-
effective alternative to conventional verticallwell drilling.
Although.drilling'a horizontal well costs substantially more than
its vertical counterpart, a horizontal well frequently improves
production by a factor of five, ten or even twenty in naturally-
fractured reservoirs. Generally, projected productivity from a
horizontal wellbore must triple that of a vertical wellbore for
horizontal drilling to be economical. This increased production
minimizes the number of platforms, cutting investment and
operational costs. Horizontél drilling makes reservoirs in urban

areas, permafrost zones and deep offshore waters more accessible.



2 O her applications for horizontal wellbores include periphery wells,
thin-reservoirs that would require too nmany vertical wellbores, and
reservoirs with coning problens in which a horizontal wellbore could be
optimally distanced fromthe fluid contact. Al so, sone horizontal wellbores
contain additional wellbores extending |aterally fromthe primary vertical
vel I bores. These additional lateral well%ores are sonetines referred to as
drai nhol es_and verti,cal ,wel | hores caqntai nin re than, on #ateral | | bore
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conplete |ateral_ weltbores is,the growing desire to maintain the |atera
wel I'bor e drainholes and vertical wellbores containing more than one

lateral wellbore are referred to as muitilateral wells.

Multilateral wells are becoming increasingly important, both from
the standpoint of new drilling operations and from the

increasingly important standpoint of reworking existing
wellbores, including remedial and stimulation work.

As a result of the foregoing increased dependence on and
importance of horizontal wells, horizontal well completion, and
particularly multilateral weil completion, have been important

" concerns and continue to provide a host of difficult problems to
overcome. Lateral completion, particularly at the juncture
between the main and lateral wellbores, is extremely important
to avoid collapse of the wellbore in unconsolidated or weakly
consolidated formations. Thus, open hole completions are limited
to competent rock formations; and, even then, open hole
completions are inadequate since there is no control or ability
to access (or reenter the 1ateral) or to isolate.production zones
within the wellbore. Coupled with this need to complete lateral

wellbores is the growing desire to maintain the lateral wellbore



3 size as close as possible to the size of the primary vertical wellbore
~for ease of drilling and conpletion. The above concerns can be summari zed
in three main objectives: connectivity, isolation and access. _
Connectivity refers to the nmechanical coupling of casings in the main and

| ateral wel |l bores such that there are no sections of open hole between the
two casi ngs. This ensures that the nmuldtilateral conpletion is not subject
to coll apse of a siction of open_hole. lsolation refers to the ability_to
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wel | bore drifts in and out of the target reservoir bgcause of ,
wellbores, or any selectable portion thereof, without impeding

production from remaining wellbores or_potﬁions. To isolate one
wellbore from another effectively, the casings in the wellbores
must be hydraulically sealed (generally up to 5000 psi) to one
another to allow the multilateral completion as a whole to
withstand hydraulic pressure. Hydraulic sealing is particularly
important at the juncture between main and lateral wellbores.
Without hydraulic sealing, either pressure is lost into the void
that surrounds the casing or fluid or particulate contaminates
are allowed to enter the casing from the surrounding void. While
connectivity, isolation and access are impbrtant in both
horizontal and vertical wells, they are particularly important
and pose particularly difficult problems in multilateral well
completions. As mentioned above, isolating one lateral wellbore
from other lateral wellbores is necessary to prevent migration
of fluids and to comply with completion practices and regulations
regarding the separate production of different production zones.
Zonal (or partial wellbore) isclation may also be needed if the

wellbore drifts in and out of the target reservoir because of



4 insufficient geological know edge or poor directional control. Wen .
hori zontal wellbores are drilled in naturally-fractured reservoirs, zonal

i solation is seen as desirable. Initial pressure in naturally-fractured
formati ons may vary fromorne fracture to the next, as nmay the hydrocarbon
gravity and likelihood of coning.. Allowing the formations to produce
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Access refers to the ability to reenter a selected one of
the wellbores to perform completion work, additional drilling or
remediai and stimulation work, preferably without requiring a
full drilling rig. In the most preferable situation, any one of
the lateral wellbores can be entered using coiled tubing, thereby
saving money.

There have been several prior art téchniques of completing
multilateral wells using open-hole completion techniques. One
involves the drilling of a single main wellbore and one or more
lateral wellbores emanating from a base portion thereof. The
main wellbore is cased except for the base portion. The base
portion and the one or more lateral wellbores are left open-hole.
Although this completion technique is relatively inexpensive, not
one of the above three main cbjectives (connectivity, isolation
and access) is satisfied, as there are portions of the wellbores
left open-hole, the open-hole wellbores cannot be selectively
sealed off, except to a limited degree with open-hole isolation
tools and access to the iaterél wellbores can only be by way of

bent subs or orientation devices. Apart from the three main



5 objectives, if one of the lateral wellbores collapses or becones cl ogged,
the entire well is threatened. Another prior art conpletion technique
calls for the.drilling of one or nore open hole lateral wellbores froma
mai n wel | bore. A special casing having a nunber of inflatable open- hole
packers and perforations between the i'nflatable packers is placed in the
mairn wel | bore. The inflatable packers 8erve to separate the latera
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portions of a lateral cannot ‘be sealed off. Further, there is
neither connectivity nor access. Finally, the lateral wellbores
are left open-hole. Therefore, if a lateral wellbore collapses
or becomes clogged, production from that wellbore is compromised.

Conventionally, some multilateral completion techniques have
employed slotted liner completion. The primary purpose of
inserting a slotted liner in a lateral wellbores is to guard
against hole collapse. Additioﬁally, a liner provides a
convenient path to insert various tools such as coiled tubing in
the wellbore. Three types of liners have been used, namely: (1)
perforated liners, where holes are drilled in the liner, (2)
slotted liners, where slots of various width and length are
milled alonQ the line length, and (3) prepacked screens.

One prior art completion technique employing liners is
similar to the first-described open-hole completion technique,
but requires the lateral wellbores to be fitted with liners.
However, the liners terminate within the lateral wellbores,

resulting in short lateral wellbore sections proximate the main



6 well bore that are left open-hole. Simlarly, the base portion of the .
main well bore is |eft open-hole. Al t hough not as inexpensive as the
first-described open-hole technique, this conpletion technique is stil

rel atively inexpensive. However, none of the above three nmain objectives is
sat,i'sfied, as portions of each |ateral mellbore and the base portion of the
mai'n wel |l bore are left open-hole. The ofen-hol e wel | bores cannot be
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advantage of this completion technique 'is that liners provide
support as against erosion or collapse in the lateral wellbores.

"A second completion technique employing lined laterals
involves two lateral wellbores extending from a main wellbore,
one over the other, each having a liner and each liner extending
back to a casing in the main wellbore. Thus, connectivity“ is
achieved, as the liners are hydraulicallf sealed to the main
wellbore casing. Unfortunately, the lower of the two lateral
wellbores cannot be sealed off (isolated). Further, the lower
of the two lateral wellbores cannot be accessed subsequently.
Thus, only one of the three principal objectives is met.

A third completion technique employing lined laterals is
reserved for new well completion and .involves the drilling of
multiple lateral wellbores from a main wellbore. A liner is
inserted into the main wellbore. The liner is provided with
windows therein corresponding to the position of the laterals.
Thus, the main wellbore liner must be oriented when it is

inserted. Next, liners are inserted into the lateral wellbores.



7 The open ends of the lateral wellbore liners extend through the w ndows
of the main wellbore liner. This technique is designed for new wells,
"because the location and orientation of the lateral wellbores nust be
_prearranged. Applying the three nmain objectives, connectivity is not
present; since the lateral wellbore liners are not sealed to the main

wel'l bore liner. Isolation is possible, But access to the lateral wellbores
for the puyrpose of reworki or isolating a |lateral wellbore nust be made
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either open-hole or lined lateral wellbores. This technique
requires the drilling of a relatively large main wellbore.
Multiple lateral wellbores are drilled in parallel through the
bottom of the main wellbore and spread in separate directions.
The main and lateral wellbores are cased and sealed together.
All three of the three main objectives are met, as isolation of.
and access to each lateral wellbore are provided. However, in
most cases, only two or three lateral wellbores are allowed, as
the cross-sectional areas of the lateral wellbores must fit
within the cross-sectional area of the main wellbore. This
severely limits the cost effectivenegs of the well as a whole,
as the main wellbore must be of exceptionally large diameter and
thus relatively expensive to drill.

The problem of lateral wellbore (and particularly
multilateral wellbore) completion has been recognized for many
years as reflected in the patent literature, For example, U.S.
Patent No. 4,807,704 discloses a system for completing multiple

lateral wellbores using a dual packer and a deflective guide



8 nenber. u. S Patent No. 2,797;893 discloses a nethod for conpleting

| ateral wells using a flexible liner and deflecting tool. U.S. Patent No.
2,397,070 simlarly describes |ateral wellbore conpletion using flexible
.casing together with a closure shield for closing off the lateral. = |In

u. S Patent No. 2,858,107, a renovabl e whi pstock assenbly provides a
means for |ocating (e g. acceSS|ng) a $ateral subsequent to conpletion
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particularly sealing between the juncture of vertical and | ateral wells,
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mul til atdoabtingl (eyst.emachemsding) a sbhaterskdstbsegaent ngoecomphetion

| ateral well conpletions. Toward this end, it is highly advantageous to
m ni m zethazealnberUo$. t PRpentiedbssad y330, 39 | diagdosesplaet wandral erfar
wel | bore. Serial No.- 08/296,941, initially referenced_above, discloses .
several FuifsEg and spapémsingr myibipleahexhzantell wedlgr woi.S. Patent

Nos. 4,396,075; 4,415,205; 4,444,276 and 4,573,541 all relate
generally to methods and devices for multilateral completions
using a template or tube guide head. Other patents of general
interest in the field of horizontal well completion include U.S.
Patent Nos. 2,452,920 and 4,402,551.

Notwithstanding the above-described attempts at obtaining
cost-effective and workable lateral well completion, there
continues to be a need for new and improved methods and devices
for providing such completions, particularly sealing between the
juncture of vertical and lateral wells, the ability to access
lateral wells (particularly in multilateral systems) and
achieving zone isolation between respective lateral welis in a
multilateral well system.

There is also a need for gaining economy in lateral well
completions. Toward this end, it is highly adwvantageous to
minimize the number of trips necessary to drill and complete a
lateral wellbore.

Serial No. 08/296,941, initially referenced above, discloses

several methods and systems for subterranean multilateral well



drilling and conpletion. There are several problens, however, that occur.in

the environnment of nultilateral well drilling and conpletion that have, to
date, not been addressed or solved. The first regards placenent of the
diverter or drilling whipstock within the main well flow conductor. Such
diverters or whipstocks are characterized by a sharp toppoint. It is

i nportant that the toppoint rest agains@ the sidewal | of the well flow
conduct or
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within the main well flow conductor as they are | owered therethrough and
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engagi ng mnth t he periphery of the w ndow, possible damagi ng the w ndow.
The priorfk@ WRR°%Mdre§§hﬁ§%h§ﬁ:ceﬁ€rth2atF@EPGFHFedEE%Hrﬂﬁﬂﬁet%r

tools for QUIﬂ d entty into | ateral wellbores. Final Z t is |portant
t hat sub§§§?@ﬁ§i (ﬁ&ﬁf § U thRd WELiLe Bl OWe FPREVS tgﬁchaaﬁlﬂﬁ%%gnﬁg or
dlverters {Eglng b1£ employed to form the lateral bore may come into
contact with the toppoint, thereby causing it and the underlying
diverter or whipstock harm. While some prior art systems were
directed to providing decentralization for the diverter or
whipstock, such systems were not amenable to hollow whipstocks,
wherein a large central bore must remain clear of obstacles.
The second regards entry of tools into the lateral borehole
via the window in the main well flow conductor. Often, reduced-
diameter tools are employed to reenter lateral boreholes, such
as those typically deployed from coiled-tube rigs for rework
purposes. The reduced-diameter tools tend to wander radially
within the main well flow conductor as they are lowered
therethrough and pose a risk of becoming jammed in or about the
window or inadvertently engaging with the periphery of the
window, possible damaging the window. The prior art does not
address radial centralization of reduced-diameter tools for
guided entry into lateral wellbores.

Finally, it is important that subsystems employed to locate

and orient devices, such as bushings or diverters, not be harmed



10 in their trip to the appropriate depl oynent point. Such subsystens
comuonly use spring-loaded keys that bear against the sidewall of the main
wel | flow.conductor during their trip down. As with other tools, these keys
‘may conme into contact with the window in the well flom1conductor

i ngdvertently engagi ng therewi th and potentially harm ng the mnndOM/or t he
keys. The prior art does not provide a%ay of downhol e- depl oyi ng such
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attai nment of the prinary object, the pres I nvention, In one aspect

t her eof , win@ewlesna EREENéRl i ZEIow Okonddictert er ingavertenhtdy (digddimd and
second substantlally coaxi al tubul ar menbers slidably coupled to one

anot her teheewdwh elrfl ipot et il 1Yo RiFRiing iee heingan andeo kel t orhide
diverter, the first tubular nmenber having a shoulder projecting radially
out war dl prﬁ.locmaan doee maotupiracvd deherway ,off dewanboded depholyangneudierkeysi ng a
conical ranp projecting radially outwardly from an outer surface thereof
and (2) acrec@pesalths nprifng aditi dpbdyideunt esbsystem oha¥ingurgderaralie t he

first tubul ar nenber: and between the shoul der and the conical ranp. The
first andoS@tdmg and set modes.

SUMMARY OF THE INVENTION

To address the above-discussed deficiencies of the prior
art, it is a primary object of the present invention to provide
decentralization for a diverter within a main well flow
conductor, a bushing for providing axial and radial
centralization within the main well flow conductor and a
subsystem for locating and orienting objects within the main well
flow conductor.

In the attainment of the primary object, the present
invention, in one aspect thereof, provides a decentralizer for
a diverter, comprising: (1) first and second substantially
coaxial tubular members slidably coupled to one another to allow
relative axial movement therebetween and coupled to the diverter,
the first tubular member having a shoulder projecting radially
outwardly from an outer surface thereof, the second tubular
member having a conical ramp projecting radially outwardly from
an outer surface thereof and (2) a decentralizing ring slidably
mounted on the outer surface of the first tubular member and

between the shoulder and the conical ramp. The first and second



t ubul ar nenbers are axially novable to nove the shoul der and the coni cal
ranp together. The shoul der urges the decentralizing ring onto the conical
ranp, which causes the decentralizing ring to (a) expand eccentrically from
the first and second tubul ar nenbers, (b) engage a well flow conductor
su;roundl ng the first and second tubul ar nmenmbers. and (c) decentralize the
first and second tubul ar nmenbers wthi Althe wel | flow conductor. The

di verter ﬁlhereb decentraliz within the well f|ow tor. s, the
ot osent FHDBAAE GROBPEES dete a?’&r?ptf’omg'é?v%h%ss S
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tubul ar nenbers as it is urged onto the ranp. he decentralizing ring
engages #nBRpbe#8er (WRl bnghgéhg WElD FEdw cfdrm/iﬁd?&ildl&ix&rouﬂdl@@ ithel faRdt
second nmenbers are decentralized with respect thereto. Furthernore, the
present andeseicond cubillar engaiadlendis(@) deéceshtralies the #ilekl and

di verter or whipstock, since, as will be illustrated, the decentralizer can
have a hektowndcdrubullar amgmiées r wdthihodineerwebl how aspebtctyr + he Theesent
i nvention,-an axis of rotation of the conical ranp is parallel to, and

radi al | ydévegéerfmrﬁheanekmﬁgcgntrﬁblse@mhm@m wed W congmﬁor this
Is directed toward an enbodi nent, t hat enploys an eccentric
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as a 2foundat:.on upon which the decentralizing ring is
forcibly placed. Either or both the conical ramp and
decentralizing ring may be eccentric to effect the
decentralization. Assuming, as in the embodiment to be
illustrated, that the conical ramp 1is eccentric, the
decentralizing ring becomes -eccentric to the axis of the first
and second tubular memberé as it ' is urgéd onto the ramp. As the
decentralizing ring engages the inner wall of the main well flow
conductor, the first aﬁd second members are decentralized with
respect the;reto.- Furthermore, the present invention is fully
employable as a decentralizer for a hollow diverter or whipstock,
since, as will be illustrated, the decentralizer can have a
hollow core.

In a preferred embodiment of this aspect of the present
invention, an axis of rotation of the conical ramp is parallel
to, and radially offset from, an axis of the second tubular
member. Again, this is directed toward an embodiment that
employs an eccentric ramp, rather than an eccentric

decentralizing ring. Those of skill in the art will recognize,



however, that the axis of the conical ranp can be aparallel with respect to . .
~the axis of the second tubular nenber. In a preferred enbodi nent of this
aspect of the present invention, the first and second tubul ar nmenbers are
further coupled to a centralizer axially distal fromthe decentralizer, the
centralizer and the decentralizer cooperable to msalign an axis of the
first and second tubul ar members with Aéspect to the well fl ow conductor.

Th th t d tral t
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substantially conic I Nner surtace an y cyl

surface. jA%chR988, Ofeiski ek rkR i aéécé‘:‘i& E@%&laér,mmétakéngsmeﬂ ns a

separabl € split at a |ocation about a periphery thereof: As the split
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traverse the ranp. ‘The separable split accombdates this expansion. I'n a

pref err edhenbedtraldtizetr thdsthepdetentrihizor esevpetradntic®middifign an
decentralizer further conprises a second decentralizing ring axially offset

fromt headéseafrhezfimgstiand sEwondviubulgsr memperatwitlh vespectt itze tiHee
first and second tubul ar nmenbers with respect to the well flow conductor.
13 In a peéleflow GﬁbdéCﬁﬁﬁt of this aspect of the present

The present 1nventlon, in this ‘embodiment, provides a
centralized point in the form of a .distal centralizer and a
decentralized point in the form of the decentralizer. The two
cooperate to misalign the axis of the first and second tubular
members.

In a preferred embodiment of this aspect'of the present
invention, the decentralizing ring is a split ring having a
substantially conical inner surface and a substantially
cylindrical outer surface.

As those of skill in the art are familiar, a split ring
contains a separable split at a location about a periphery
thereof. As the split decentralizing ring is urged onto the
ramp, it must expand in diameter to traverse the ramp. The
separable split accommodates thig expansion.

In a preferred embodiment of this aspect of the present
invention, the decentralizer furthér comprises a second
decentralizing ring axially offset from the decentralizing ring.
The two rings cooperate to centralize the first and second

tubular members with respect to the well flow conductor.



i nvention, the decentralizer 1is coupled to a packer. As nentioned
above, the first and second tubul ar menbers are further coupled to a
centralizer axially distal fromthe decentralizer. This distal centralizer
may be enbodied in the packer. |f the packer is-to function as the
centralizer, the packer and the decentralizer are then cooperable to
msalign an axis of the first and secormd tubul ar menbers with respect to-.
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The shear pin nust be sheared before the shoul der may be noved toward the
ranp; theoeplled toha gkaarabibBersarisbietdisieyl cBran tHigai dederyeiipiaEe,

| nadvertent depl oynent of the decentralizer. In a preferred enbodi nent of
thi s asp&thiisoidisitalproesinializeenmagnbe emboidied dm tdfe pamckeatkerIf the
associated with the decentralizer causes the shoulder to nove toward the
coni cal paeker Goperdli iynseionl alo theT|@ ozl e Usacker| eddortheen
date hereto and entitled Torque-Resistant, Seal Setting Force- Limted,
Hydr aul | égceptsadizere ans | tier keposeraklar £0a i SAd<Em AR JaXke hods the
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the predetermined location for the decentralizer within the well flow
conductor.

In a preferred embodiment of this aspect of the present
invention, the decentralizer further comprises a shear pin-
shearably coupling the first and ‘second tubular members as
against axial movement. The shear pin_must be sheared before the
shoulder may be moved toward the ramp; therefore, the shear pin
is a safety device as against premature, inadvertent deployment
of the decentralizer.

In a preferred embodiment of this aspect of the present
invention, activation of a packer associated with the
decentralizer causes the shoulder to move toward the conical
ramp. Copending Serial No. OTIS-94.0136 Ul P2 USA, filed on even
date hereto and entitled Torque-Resistant, Seal Setting Force-
Limited, Hydraulically Settable Well Packer Structure and
Associated Methods," commonly assigned herewith and incorporated
herein by reference discloses a packer having a packer body
assembly and a tubular structure adapted to move relative to one

another. The present invention is adapted to interface to this



packer body assenbly and the tubular structure thereof. In a preferred .
enbodi nent of this aspect of the present invention, the diverter is a
whi pstock, the whipstock decentralized within the well flow conductor to
protect a toppoint of the diverter fromdestructive contact with a drill-ing
tool. Thus, in this preferred enbodinent, the decentralizer is a whipstock
protection device. Wen the mhipstock:}i set in place within a nmain well
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as a whole. Therefofe, it is inportant that the toppoint be agaihst the

sideval | gpivdheidmin wakl diu eepducior.a Trapdeeen.r alirer whipBeock
present invention can performthis function. In a preferred enbodi nent of

this aspeidceérittdiel zedsSanitthifvetheéOwekl PEQRT asAGGtEdEd v t brbliect a
decentralizer is capable of retaining the decentralizing ring in engagenent
wi th the wwgppdoirntowfcohdudivertdihe yuac destdastivbecbmatbaoate wiklpaodrilklingt h a
nmeans for retaining the packer in a set position. This neans may be
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i nvention, in another aspect thereof, provides a guide bushing for use
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whipstock is not against the sidewall of the main well flow
conductor. When a milling or drilling bit is lowered
subsequently to form the lgteral bore, it is possible that the
bit may contact and damage the toppoint, compromising the
function of the whipstock as a whole. Therefore, it is important
that the toppoint be against the sidewall of the main well flow
conductor. The decentralizer of the present invention can
perform this function.

In a preferred embodiment of this aspect of the present
invention, a packer associated with the decentralizer is capable
of retaining the decentralizing ring in engagement with the well
flow conductor. The packer described above is provided with a
means for retaining the packer in a set position. This means may
be employed to retain the decentralizer in its set position, too.

The present invention, in another aspect thereof, provides
a guide bushing for use proximate a junction between a main well
flow conductor and a lateral wellbore, the guide bushing

comprising: (1) a tubular member having a predetermined inner



bushing within the nain well flow conductor, the tubular nmenber having a
bushi ng wi ndow defined in a sidewall thereof, the bushing w ndow having a
defined hei ght thereof, the guide bushing |ocatable proximte the junction,
t he bushing wi ndow regi sterable with a main well flow conductor w ndow, the
gui de bushing centralizing a tool .having a dianeter .| ess than the
predeterm ned inner dianeter with resp to the main well flow conductor;

t he bushi. i_nd t ecti i.ph Of t ' |1, fl t
wi ncdow { FORMESHEadea HRarhETASo P Eaiths( F}A 1 Widhdr it SRS TdARd to
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that not only centralizes such reduced-di aneter tools within and with

respect bashitigwindee!hatimyvacasdintarnebytit aliferedd, athy ghide esyteinigt o
t he wi ndow, thereby providing a reliable guide for such tools into the

| at eral Rlokceltabde Sroxinave s jyuncadonal the dnisiiingnwbhddbardoicdtserabla so
achi eved. The window in the main well flow conductor that |eads to the

| at er al btdhohe main bweldugfilow wenfocted. Wwmddwes , thee gihdewbhushing
subj ect to disturbance or destruction by way of contact with tools passing
t hr ough cleatxeddedngsa ok havinghg- dianeker dfeashshani dee mradeteinasd
present invention is that the - 16 periphery of the w ndow s protected
from del éf@eroddaBERERCYIHR FRIPREY &RuEES- BPAReYEE 1t Bhpe conductor, the

bushing window protecting a periphery of the main well flow
- conductor windpw from contact with the tool and (2) an anchoring
structure coupled to the tubular member for fixing the tubular
member at a predetermined location and orientation within the
main well flow conductor.

As discussed previously, reduced-diameter ;ools, such as
those deployed by coiled tubing, are liable to wander radially'
when lowered into the main well flow conductor. Thus, the
present invention introduces a centralizing mandrel that not only
centralizes such reduced-diameter tools within and with respect
to the main well flow conductor, but also axially with respect
to the window, thereby providing a reliable guide for such tools
into the lateral borehole. Simultaneously, radial orientation
of the tools is also achieved.

The window in the main well flow conductor that leads to the
lateral borehole may be rough or malformed. Further, the window
may be subject to disturbance or destruction by way of contact
with tools passing through the window. A beneficial by-product

of the guide bushing of the present invention is that the



In a preferred enbodi nent of this aspect of the present invention, the.
tubul ar nenber is flanged at upper and | ower portions thereof substantially .
to centralize the tubular nenber within the nain well flow conductor. Those"
of skill in the art will recognize that structures other than flanges can
be used to acconplish the same objective of centralizing the guide bushing.
In a preferred enbodi nent of this asped®® of the present invention, edges of
t he bushi ng wi_ ndow are tape[ea to,protect the perhgnggy of the main well
f1 ow con®FRRSHN FRenViBAPY LS wPEREERE o oM e RfI MH\F |

snoot h edge .t q.t he shi W ndow for .passage .of tools and further protects
t he nain%%%h(aq%nﬁ%aﬁﬁﬁﬂa % ﬁ&oﬁpoﬂ%'a'preferred enbodi ment of this
aspect of the prese ' i . r Q shien | ' .
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peri phery of the main well flow conductor- w ndow from contact wmth the
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conductor wi'ndow (which is a relatively sharp edge) from del eteri ous

contact withinheheoflainl wedlpEaber cefldesbodi NeThosé ohiskikpet tHe tdwe
present invention, the tool is suspended by coiled tubing. Those of skil
in the amildi Fecogundgeri Lhat hatrudieweesaratherhdthaac épngdswags Perusedhdrd ng
tools into the main well flow conductor. The present invention, in yet’
“anot her asgorplisdr £k, sprevekitectiwwihceatdapisjag the @aide Puivsisst em
The subsystem 17 -conpri ses a  common mandrel having | ocating and
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invention, edges of the bushing window are tapered to protect the
periphery of the main well flow conductor window from contact
.with the tool. The taper provides a smooth edge to the bushing
window for passage of tools and further protects the main well
flow conductor window.

In a preferred embodiment of this aspecf df the present
invention, a lower edge of the bushing window is separated a
predetermined axial distance from a lower edge of the periphery
of the main wéll flow conductor window to protect the lower edge
of the periphery of the main well flow conductor window from
contact with the tool. This separation protects the lower part
of the main well flow conductor window (which is a relatively
sharp edge) from deleterious contact with the tool.

In a preferred embodiment of this aspect of the present
invention, the tool is suspended by coiled tubing. Those of
skill in the art will recognize that there are other accepted

'ways for lowering tools into the main well flow conductor.
The present invention, in yet another aspect thereof,

‘provides a downhole-deployable locating subsystem. The subsystem



respectively, and an actuating nmandrel axially displaceable with respect.
theret 6, the common mandrel, actuating nandrel and first and second

doubl e-acti-ng springs cooperable to yield three nodes of operation: (a) .a
runni ng mode in which the actuating nmandrel is in a first axial linmit
position with respect to the cormon nmandrel, the actuating mandrel placing:
the first and second double acting sprlhbs in a stowed p05|t|on wherein the
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orienting keys radially ‘out war dl y With respect to the common nandrel to .
seek a | ogid IdWhcl GuubaRl-akE iRigOEbrengl Godieesblere giedd thiee aggéace
of the surrounding well flow conductor, wherein the honed bore incorporates
a |l andi nphiggematiwie (v) andum)ingy sidemdgie whi chhinb abeuatfingt magdeehdr el
s in a second axial |limt position with respect to the comon nmandrel, the
act uat i ngisraimlr 8l fdirsecixiadnddgiing pesdl tsitainf fwithr etespeaty tmethecaommgnand
orienting k,gs in engagenment with the locating and orienting profile

t her eby tmam lhetbgmmtummgelmandaebema@gngodme ofiizRl cmdEneacrsd

wth respect to the w ndow in the casing 18 Thus, this th| rd asgect
provi des deyReanta¢iing |%Rﬁ1rq‘ﬂf H@%@E@?’?@eﬁpﬁﬁéﬂ-‘)%whﬁmhﬁl EhBepPERELRE. As
ment i oned evi ouslf/ I's di sadvant a%%ous t.o Iil sk sub ant , @L cont ac
bet ween t orienting k ys are retracted radially inwazd y with respec

to the common mandrel to shield the locating and orienting keys
from substantial contact with a surrounding well flow conductor
as the common mandrel traverses therethrough, (b) a locating mode
in which the actuating mandrel is in an intermediate axial
position with respect to the common mandrel, the actuating
mandrel placing the first and second double;adting springs in a
deployed position resiliently to bias the locating and orienting
keys radially outwardly with respect to the common mandrel to
seek a locating and orienting profile in a honed bore on an inner
surface of the surrounding well flow conductor, wherein the honed
bore incorporates a landing nipple therein, and (c) a set mode
in which the actuating mandrel is in a second axial limit
position with respect to the common mandrel, the actuating
mandrel directly engaging and stiffly retaining the locating and
orienting keys in engagement with the locating and orienting
profile .thereby to fix the common mandrel in a desired location

and orientation with respect to the window in the casing.



| ocating or orienting keys and the sidewall of the main well flow conductor
for the full trip to the locating and orienting profile. Thus, the present
invention allows the keys to remain retracted into the mandrel until-they
are in the honed bore and therefore proxi mate the |ocating and orienting
profile, where they are automatical ly deployed In a preferred enbodi nent .
of this aspect of the present i nventi oA8 the subsysten1further conprises a
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and causes the Keys to deploy. I'n a preferred enbodi nent of this aspect of

the preseahdubyert i for e SBRBY Sty utbhethe odpratdaganamng perisngdng f or
urging the internediate mandrel fromthe internmedi ate axial position into
t he secopdo@illel. | This, pohet ppesent yinnent idre dlooens rithearkeys itentemgireys
properly engage the locating and orienting profile,. Thus, the present
|nvent|omeprabeedbﬁytprehenmsndhelswhtybt%hﬁyr%ﬁﬁsﬂﬂtQhﬁ;hﬂﬂﬁ

| ocating and orienting keys are properly engaged, referred
enbodi nefhesefomes pEaFMats the kﬁ%ﬁﬁ#ﬂgl%@@n??bﬁnthﬁep§8%§§§teﬁ#Fﬂ?%her
conprises_a dog structure eiaeng glally fromthe conmon mandrel, the
honed bopgeyrérﬁgautomatlca y dep oye

In a preferred embodiment of tbis aspect of the present
invention, ehe~ subsystem further comprises a dog structure
coupled to the common mandrel and extending radiaily outwardly
therefrom a distance sufficient to engage the surrounding honed
bore, the honed bore capable of engaging the dog structure and
causing the dog structure to be moved radially inwardly with
respect to the common mandrel, the dog structure displacing the
actuating mandrel from the first axial limit position into the
intermediate axial position. Thus, in this preferred embodiment,
the dog structure aﬁtomatically senses the honed bore and causes
the keys to deploy.

In a preferred embodiment of this aspect of the present
invention, the subsystem further comprises an upper sleeve fcr.
urging the intermediate mandrel from the intermediate axial
position into the second exial limit position only when the
locating and orienting keys properly engage the locating and
orienting profile. " Thus, tﬁe present invention preferably
prevents the subsystem from setting until both the locating and

orienting keys are properly engaged.



the dog structure into a first radially retracted position as the comon.
mandrel traverses the honed bore in a first direction, the honed bore .
urging the dog structure into a second radially retracted position . as the
common mandrel traverses the honed bore in a second direction. . Thus, the
dog-“structure preferably discrimnates between initial dowward travel

t hrough the honed bore and subsequent up%ard travel therethrough. In a _
preferred enbodi nent of this ‘aspect, of the present invention, the subsystem
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actuating mandrel noves into the internmedi ate axial position to urge the

doubl e- aGidA¥n Spored wAgDnd hehderday edepaethiren.idtob aaprRiidedraghadi yent
of this aspect of the present invention, the subsystem-further conprises a
| ock for msertHctEn tdos iadiomabsnghariukinein mantifelsecavelrsxs alhd honkedpbsréei on.
Therefore, once the locating and orienting keys are properly engaged, the
present iiwventisgecenef dizecyipnovi dfbushe theckdog stiagrtnuteni prefierably
actuating nmandrel imthe second axial |imt position_and thus retain the .
subsyst erfigrrininateshrtvaen dndtdfadr dewnwaddtwanelothranghashechopedt he

pr esent :
bore and subsequent upward travel therethrough.

In a preferred embodiment of this aspect of the present
invention, the subsystem further comprises a retention spring for
retaining an associated dog structure in a second radially
retracted position. The dog retracts into the second radially
retracted position against the urging of the retention spring.
The retention spring then bears against a shoulder on the dog
structure to retain it in the second radially retracted position.

In a preferred embodiment of this aspect of the present
invention, the actuating mandrel comprises a ramped portion, the
ramped portion moving to a position radially inward of the first
and second double-acting springs when the actuating mandrel moves
into the intermediate axial position to urge the double-acting
spring into the deployed position.

In a preferred embodiment of tbis agpect of the present
invention, the subsystem further comprises a lock for securing
the actuating mandrel in the second axial 1limit position.
Therefore, once the locating and orienting keys are properly

engaged, the present invention preferably provides the lock to



i nvention, a shearable nenber shearably maintains an upper sleeve in a
predeterm ned position with respect to the cormon mandrel, the upper sleeve
capabl e of shearing the shearable nenber to allow the subsystemto
transition fromthe |ocating node into the set node. The shearabl e nmenber
(ill"'ustrated to be in the formof a shear pin) also prevents inadvertent
transitioning of the subsystemfromthe2@unning node into the |ocating
nmode.. In a preferred enbodi nent of this aspect of _the present invention,

t he subsyE8tE@#RE lhehAClRFinE aangdredednabhe seAped axpabl 1Bt REHtBiFRNg
the subsystem.in the set de, .t.he shearabl e nenber shearable to allow the

subsyst et T SgGHT FuhsYSte™dde ther §eEhB°AGnni ng node to retrieve
t he conmon mandrel . The shearable .nenber (ilJlustrated to _be . .n the form of
2 shear T1ng) WhibBTERERTER SMPRIITBSEAY AL ihuAPRETh: 08 1% oSt he
subsyst en: efriev ' . ferry L oent
SUDSYS! ey 1| B Bhek PO L0 SMELLREN G d Do BLPTH LpefTRALGEN
plurality ofy |Ncdadnieny pREiRISACKALRIrdapbLe- 861ERY SR makdiel,
locating and orienting keys spaced regularly about a circunference of the
conmon MaHY ehppeH elepesaldapapie |d¥_33é1‘?e£af‘ﬂ'1%rtﬁét shBaraBndr elemMdritot he
surroundi ng honed bore. Thus, there is nore than one locating key in this
pr ef er r echlddwdiheestubsyieen! s alrang el ono€adbmnth& dxcatiiglgdsodesinoagetie and
nore distributed support for the conmon mandrel . 21 In a preferred
enbodi nergetofmade s dBpecshedralie preader (IMerEtimated md [henginupvee dfarmt he
common nmandrel causes the subsystemto transition fromthe set node into

t he runniafg arogheay pinrakee reeeventnl advertant Sranpidiigiinhohrideent

subsystem from the running mode into the locating mode.

In a preferred embodiment of this aspect of the present
invention, the subsystem further comprises  a shearable member
capable of maintaining the subsystem in the set mode, the
shearable member shearable to allow the subsystem to transition
from the set mode into the running mode to retrieve the common
mandrel. The shearable member (illustrated to be in the form of
a shear ring) can be sheared with substantial upward force to
release the subsystem for retrieval from the main wellbore.

In a préferred embodiment of this aspect of the present
invention, the subsystem further éomprises a plurality of
locating keys and associated double-acting springs, the locating
and orienting keys spaced regularly about a circumference of the
common mandrel and cooperating to locate and orient the mandrel
within the surrounding honed bore.

Thus, there is more than one locating key in this preferred
embodiment. The plurality of locating keys yieids a stronger and

more distributed support for the common mandrel.



i nvention, a helical guide on the inner surface above the honed bore nerges
~wth the locating and orienting profile, the helical guide traversing nore
than a conpl ete peri phery above the honed bore. By "nore than a conplete
peri phery,” "nore than 360[err]" is meant. Thi s ensures that, no matter
~the'orientation of the orienting .lug, it nust engage the helical guide- at
some point along.its length. In a prefé&red enbodi ment of this aspect of

the present invention, a hqaicgk guide on_the jnner surface of the hoq?d-
bore merges witth & hB*FEEEFPHg SR bWFEEtﬂﬁ;éh%ﬁi?%Pe?$e° eﬁﬁﬁﬂpfﬁﬁ%%
havi .Sid |l th f_at - I | ith t i f
the. honed PGS 1P8 pr VRIS BBMFRG 1951 ont PRERDC AR cFEa8thy i
Cnelical Qi dGeckh HiCeSTRQILIBA! eid Mhd ldetShicHeClne8 ShIMBIALAL ddife.
elical gui I'S sl opéed. 'S prevents the boring too rom engagi ng and
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present invention, Irst a -acting springs each contain

a steppedRenitiion, & halRed1Pgutianoaf théeiggéradhPthd@nibele iy diciew t he
stepped portion as the actuating nmandrel hoves fromthe internedi ate axi al
posi ti onpoHeOmbtgesewitl €bé dloddtling ROE bir@entIhg prepprd, peti¢ islical

enpl oyed to extend the associated |ocating and orienting keys. -~ 22 In a
pr ef er r eduddieo dirametrsihgt moseashant aototpke pe gseniphemwe rabarg tlia erondtd

| ocating and orienting keys traverse the honed bore past the | ocating and
orientingopecfile, the subsystemis transitioned into the |ocating node and

the locating and - _ .
By "more than a complete periphery," "more than 360°" is

meant. This ensures that, no matter the orientation of the
orienting lug, it must engage the helical guide at some point
along its length.

In a preferred embodiment of this aspect of the present
invention, a helical guide on the inner surface of the honed bore
merges with the locating and orienting profile, the helical guide
having a sidewall thereof at a non-normal angle with respect to
an axis of the honed bore to prevent a boring tool from
inadvertently engaging the helical guide.

In the embodiment to be illustrated, a sidewall of the
helical guide is sloped. This prevents the boring tool from
engaging and harming the helical guide.

In a preferred embodiment of this aspect of the present
invention, the first and second double-acting springs each
contain a stepped portion, a ramped portion of the actuating
mandrel traversing the stepped portion as the actuating mandrel
moves from the intermediate axial position into the second axial
limit position. The stepped_portion is employed to extend the

associated locating and orienting keys.



orienting keys traverse back to the locating and orienting profile to
engage the locating and orienting keys therewith. The present invention
further contenpl ates nethods of (1) decentralizing a diverter, (2)

provi ding centralization proximte a junction between a main well flow
conductor. and a lateral wellbore and (3) deploying a |ocating subsystem
within a well flow conductor. The fored® ng has outlined rather broadly the .
features and techni cal advantages of the resent i nvention sQ that those

skilled in thdfard R&§ 5§¥?@re@ﬁ&@i§?§ﬁd9ﬂu¥hﬁﬂeﬁ?@%cﬁeggnﬁﬁﬁ(ﬂF?ﬁeHQhe'
i nvention __that, i pnal featuy §+P§n adv es of

i nvent i oﬁwqqtlﬁ@’de@%r‘?"be??ﬁ%‘é?ﬁﬁ ’?%raf‘ﬂaf’rflﬁfl e ?ﬁ’ﬁj S%he l&? ai ns’
o1 BBy RO O e S RORSR e A

readily us e Cco ion an e“spec
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pur poses “of the present invention In the art s

realize tJialentitly CREVYaliivea@est bk @RS ERe NAlodifNdd &ﬁaméfh?e&ﬁr{gtr
and scope of the invention in its broadest form BRI EF DESCRI PTI ON OF

DRAW NGS ph@f id eTiice etiaplec theluNdeasiagdang otitheipgereps thyeeyien. and
t he advantages thereof, reference is now nade to the 23 follow ng

descri pti ons Thleepresentn)inventdomifiurthesr aontemlptes cedbodss,of n(mhi ch:

FIGURE 1 illustrates a highly schematic, cross-sectional view through a

verti cal desernitarldizingsaistisariesan (2\)3Iprd\ﬁmng)qdnt;rallzatm:lcprcaclmate

decent raIaI Zjeurtngtnljcg)r? y}loggwggqng F:tllaelsn vave}.]r.]eflow conductor and a lateral
wellbore and (3) deploying a locating subsystem within a well
flow conductor.

The foregoing has outlined.rather broadly the features and
technical advantages of the present invention so that those
skilled in the art may better understand the detailed description
of the invention that follows. Additional" features and
advantages of the invention will be described hereinafter that
-form the sﬁbjéct of the claims of the invention. Those skilled
in the art should appreciate that they may readily use the
conception and the specific embodiment disclosed as a basis for
modifying or designing other structures for carrying out the same
purposes of the present invention. Those skilled in the art
should also realize that such equivalent constructions do not
depart from the spirit and scope of the invention in its broadest
form.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present invention,

and the advantages thereof, reference is now made to the



present invention is operatively disposed; FIGURE 1A illustrates an :
enl arged cross-sectional view of a portion of the subterranean well
flow conductor and decentralizer of FIGJRE 1 wherein the decentralizer is

inan initial running configuration;: FIGURE 1B-illustrates an enl arged
crogss-sectional view of a portion of +the subterranean well flow
conductor and decentralizer- of FIGURE 33wherein the decentralizer is in a
subsequent depl oyed configuration; FIGURE 2 illuystrates a highly schemati c,

cr oss- seckPbhawilg dpsax ng Gakendd cesiunskisn withshe RSREBRRARKENTT | ow
conductor _in which the decentralizer of . FIGURE 1, a guide bushing and a
| ocati ng TRV RNt PRg™RIBRY st em enbodyi ng principl es of the present

[ [ i yel,y.di d; - i ' I d

crose- sect ondl TGRS, L SA1UeEBAEER,A (ot | RERSHBE 5+ anERRSCRPEEFroRt

conduct ory A LaGALERD Ane0E} S0 | BASYBRY LM, O FhGRE2MNGLOI 1 Gy,
ocating and orientrng subsystemi s in an initral” running configuraftion;

FI GURE 2R.4hdustsAt £5 ﬂ'ﬂiﬁi" araééeﬁépéfiéeft{aﬁﬁé&ﬂﬁ&vwineiﬁf@éral: pgEtion

of the subterranean we ow conductor and locating ahd orientlng

subsyst enpad sdn SRR &n s 61 ) dha-d oGl G iEpbaid enti ng subsystemis in an

initial running node; 24 FIGQURE 2C illustrates an enl arged
Cross-secti onafIGUREY DA bHllesErapes t awneniatded soboesraseaionel | viewwot:
conductor and | ocating and orienting subsystem of FIGURE 2 wherein the

| ocat i ng andporttoti ngfsulthest eubterinansan niwaldl rikow ngcomdiectdt CUREA3
Illustrates a cross-sectional view through a vertical portion of a

subt err arkegenktalizeny enHIEUBE dngvherein the decentralizer is in an

initial running configuration;

FIGURE 1B illustrates an enlarged cross-sectional view of
a portion of the subterranean well flow conductor and
decentralizer of FIGURE 1 wherein thé decentralizer is in a
subsequent deployed configuration;

FIGURE 2 illustrates a highly schematic, cross-sectional
view through a vertical portién of a subterranean well flow
conductor in which the decentralizer of FIGURE 1, a guide bushing
and a locating and orienting subsystem embodying principles of
the present invention are operatively disposed;

FIGURE 2A illustrates an enlarged cross-sectional view of
an upper portion of the subterranean well flow conductor and
locating and orienting subsystem of FIGURE 2 wherein the locating
and orienting subsystem is in an initial running configuration;

FIGURE 2B illustrates an enlarged cross-sectional view of
a central portion of the subterranean well flow conductor and
locating and orienting subsystem of FIGURE 2 wherein the locating

and orienting subsystem is in an initial running mode;



Iocat| ng and orienting subsystem of FIGURE 2 wherein the |ocating and _
orienting subsystemis in a subsequent set nmode; and FI GURE 3A illustrates
an enl arged cross-sectional view of a central portion of the subterranean
wel | flow conductor and |ocating and orienti ng subsystem of FI GURE 3
wherein the locating and orienting subsystemis in a subsequent set node.
DETAI LED DESCRI PTION Referring initiall24to FIGURE 1, illustrated is a

hi ghly schematic, cross-sectional view through a vertical portlon of a
subt err anean WI$URE O%Fcb%l‘ﬂ%‘t'—%?tQ%OafF reaxged, gresntFertieral gehevarfy
desi gnated 110, _embod |ng I nci pl eg of the presen vention,is

oper at i veé}y 8W§’p'o§’&1: t‘gé 8 aﬁ"]i nofw?ﬂ'il Ifgﬁﬂ é?ﬂi“q}’(ﬁﬁﬂret #Ad a
| at er al thef

| ocati on olrrf%r?ln 8%?1%‘55?'%2%‘3% rfltgta‘?%elé’ eg#ﬁﬁﬁ#a% é&‘aﬁ Eg%g£$%a§+%%ch
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p{‘.l'([)mlﬁl SI ace efz;% r%c %?péprocesglﬂé?‘l 3 J%’at ggqukﬁl ya@%td%atlgost\rl\;::gﬁres
may be the pa%ﬁuﬁhf«‘s%“i?fﬂu%@r&éé aly Neroééﬂ_é&gfoﬂéﬁfs HjevPZtH%hHhThg

packer 120 conprises a main body structure one or nore |ocati

ori enti nG,de@¥iccali?4 pard ibrdragl ia¢ S8M Srddfeard® Wéh@shpﬁoveownahctor%aﬁ@

all ows the decentral I zer 110 to be releasably coupled to the packer 120. A

di verter Icéhting emd editating PRsdAiteQfVFAGURE T atritigial therlddfting The
diverter 130 is, in the illustrated enbodi ment, a whi pstock having a

har dened axidirdwiceritaiony caedtstent it \ier &l Bgbbeguegtt setsmodechaad ml i ng
and drilling bits and a drillable core, allow ng the whipstock to remain in
pl ace FIGURE 3A illustrates an enlarged cross-sectional view of
a central ﬁortion of the subterranean well flow conductor and
locating and orienting subsystem of FIGURE 3 wherein the lgcating
and orienting subsystem is in a subsequent set mode.
DETAILED DESCRIPTION .
Referring initially to FIGURE 1, illustrated is a highly
schematic, cross-sectional view through a verticai portion of a
subterranean well flow conductor 100 in &hich a decentralizer,
generally designated 110, embodying principles of the present
invention is operatively disposed.
In the overall process of drilling and completing a lateral
well, the first step is to place a diverter (or whipstock) at a
location and orientation représenting.where the lateral well is
to branch from the main well. Accordingly, FIGUREs 1, 1A and 1B
illustrate structures put in place early on in the process.
Illustrated is a packer 120, which may be the packer
described in Serial No. (OTIS-94.0136 Ul P2 USA). The packer 120

comprises a main body structure 122, one or more locating or

orienting keys 124 and hydraulic seals 126. A muleshoe coupler



followng the formation of a |lateral borehole in a manner previously

descri bed. The decentralizer 110 conprises first and second
decentralizing rings 112, 114 that cooperate with an eccentric ranp 115 -
(not detailed in FIGURE 1, but fully detailed in FIGJREs 1A and 1B) to
decentralize the diverter 130 with respect to a centerline of the well flow
conduct or 100. In the-illustrated enbodRRent, the exterior surface of the
ranp 115 is eccentric. However, |t is fully conte | ated that the interior .
sur f ace on?héllﬂ\gﬁe‘h?‘Fﬁ?%Wa i36¥yd 101§ be Halea Y 5Pu -tge
Decentraliza |on uses the diverter 130 to nove in the direction shown by
an arrow P35Fet é%&by protecting a toppoi-nt 134 of the diverter 130 from

possi bl e harmées er\gelt?/ercogtj%ct tc{&%u%e%{' t&% }%@ce fng’h azertthgo

further conpri secd nbers |rs

tubul ar MBEBenc3d9ibes aashou 5k W, A3001 93 ¢diLherap Lhe ! hah Bkobeels

radi al | y outwar ron1t e first t 116.” The 'shou

adapt ed temsasﬁaenehead%ﬁ%&&athhaglhgngsh&%aenéa4suanuéaefabe rch%améﬂ
114 onto the eccentric ranp 1 I sTapparent fromFIGURE 1, both the

first andoﬁeawdrtmbgllwdsrmttﬁfﬂsll@ucmas miPbigyt£idl dlaviiaie i tiso ahkde
packer 120. In the illustrated enbodi nent, the diverter 130 noves

downwar dl & dirddlatie nesse pf alhewdngl Itdter | wigipstoacingtboherefiadst #mdpdecend
tubul ar menbers 116, 118 axially with respect to one another against the
packer 128cl¥awingr gdse t formasénnr a0f zianglatensl 1 prehplepnin themaodem ric
ranp 115, thereby_setting the decentralizer 110. The packer 120 further
retai ns tRESWECBALYafeseFibed.in the set position.

The decentralizer 110 . comprises = first and second
decentralizing rings 112, 114 that dooperate with an eccentric
ramp 115 (not detailed in FIGURE 1, but fully detailed in FIGUREs
1A and 1B) to decentralize the diverter 130 with respect to a
centerline of the well flow conductor 100. In the illustrated
embodiment, the exterior surface of the ramp 115 is eccentric.
However, it is fully contemplated that the interior surface of
the decentralizing rings 112, 114 may be eccentric.
Decentralization causes the diverter 130 to move in the direction
shown by an arrow 132, thereby protecting a toppoint 134 of the
diverter 130 from possible harm caused by contact with a boring
tool.

The decentralizer 110 further comprises first and second
tubular members 116, 118. The first tubular member 116 has a
shoulder 119 associated therewith that projects radially
outwardly from the first tubular member 116. The shoulder 119
is adapted to engage the decentralizing rings 112, 114 to urge
the rings 112, 114 onto the eccentric ramp ils. As is épparent

from FIGURE 1, both the first and second tubular members 116, 118



Turning now to FIGURE 1A, illustrated is an enlarged cross- sectional view
of a portion of the subterranean well f]ow conductor 100 and decentralizer
110 of FIGURE 1 wherein the decentralizer 110 is in an initial running _
"configuration. Again, FIGJRE 1A shows first and second decentralizing rings
112, 114, an eccentric ranp 115, first and second tubul ar menbers 116, 118
and a shoul der 119 associated with the 3§ rst tubul ar member 116. In the

i1l ' , axi's af ' f the i cal 115 j

par al | o SPEE S A SORBVAEE Yor FacitHS oRACHEZaxt€00f t I SEEBnaL T BBTFEFERRnber
118. | N thiys, | Lshed by first t ' t

ronber 1 AURRAH nd B SRR el Frwgt: RevBuasid: BHoPA - RERMs 4B
the lath LG aiaLRg L h - : ' | f :
ki 11 n G O P o o S50 il 4T < o Rl bt 8 PR e

coni cal raP akk% 1080 BT HRVRR! tW blel 8588RErt 8gh MsBXEhe Opadier SEEON

‘tubular menber 118" In the illustrated enbodiment? the first and second
decent r alfrig GirddNdhe Hedent¥hdizahg r$hbbt 112) NYs4 bAvbNEheUbStamtra |y
coni cal I nner surfaces and substantially cylindrical outer surfaces.

The substwnig alisy, cheiredby savteing tRe devdrines] iddmwwiicthe Theephckhétzing
rings 112, 114 to traverse the conical ranp 115 w thout undue stress.
The subsharttheat |Inetailnsndihec Aecemtealdizeiradted dhnl ahet setdpoeatiahi.zi ng
rings 112, 114 to engage the well flow conductor 100 as designed. As those
of skill in tRurpimnew §ai FIGPRE alAplililustmateshiisi as entapaediteosst i t
at a location about "a perighery thereof. As the decentralizing rings 112,
114 are ®afdd®rlo vhew of a "portion of the subterranean well flow
conductor 100 and decentralizer.llo of FIGURE 1 wherein the
decentralizer 110 is in an initial running configuration.

Again, FIGURE 1A shows first and second decentralizing rings
112, 114, an eccentric ramp 115, first and second tubular members
116, 118 and a shoulder 119 associated with the first tubular
member 116.

In the illustrated embodiment, an axis of rotation of the
conical ramp 115 is parallel to, and radially offset from, an
axis of the second tubular member 118. In practice, this is
accomplished by first turning the second tubular member 118 in
a lathe and then offsetting the second tubular member 118 in the
lathe, .maintaining the second tubular member’s orientation.
Those of skill in the art will doubtless recognize, however, that
the axis of the conical ramp 115 can be aparallel with respect
to the axis of the second tubular member 118.

In the illustrated embodiment, the £first and second
decentralizing rings 112, 114 are split rings having

substantially conical inner surfaces and substantially

cylindrical outer surfaces. The substantially conical inner



eccentric ranp 115, they nust expand in dianeter to traverse the eccentric
ranp 115. The separabl e split accompdates this expansion. In the :
illustrated enbodi ment, the decentralizer 110 further conprises a shear pin
113 shearably coupling the first and second tubul ar nmenbers 116, 118 as
agai nst axi al novenment. The shear pin 113 nust be sheared before the

shoul der 119 may be noved toward the ed€entric ranp 115. Therefore, the
shear pin 113 is a safety device as . again r ure,, | vertent

. St g env% o ina el :
depl oy neser ErCe R A L e desentred L2308 HB9R ol 0 P GORE SRV eFPRuSPPat ed
i l. d S - ti | i ti f : |1
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of Fl CURE &) §agndnyedine! biy ity (ORI 1o ulaiadmizha 118, shearing

the shear pin e shoul der 119 ‘has engaged the first and second

decentral i zi ngs’ tR8gelbd slikldl Ui BEet Hef ameo fideildeaenta i splbuprisg and
into engagenent with the well flow conductor 110. Because the ramp 115 is

i || ustragedt@sneceenseparabbe foplit aayl sechmehtidml about 28 pemtipheryls,
118 are thereby decentralized with respect to a central axis, or

centerl i tikeredft haasvehe 8eocentoaliizing xoys TA2s, 1ddaare urgachondlo EBS t he
diverter (130 of FIGURE 1). An interference ring 111 prevents '
over ext eestentoictiamp dkib 1 they mustesppandt in tdlamatny & treyeppe the
transmtting only a~limted amount of force fromthe seconq§¥¥bula menber
118 to teecenwpid1Famd otéSs| i dTHE. SeParaklemfReLt (3REIIR te?rsenii-glr"i ng

111 acts N
expansion.

In the illustrated embodiment, the decentralizer 110 further
comprises a shear pin 113 shearably coupling the first and second
tubular members 116, 118 és against axial movement. The shear
pin 113 must be sheared before the shoulder 119 may be moved
toward the eccentric ramp 115. Therefore, the shear pin 113 is
a safety device as against premature, inadvertent deployment of
the decentralizer 110.

Turning now to FIGURE 1B, illustrated is an enlarged cross-
sectional view of a portion of the subterranean well flow
conductor 100 and decentralizer 110 of FIGURE 1 wherein the
decentralizer 110 is in a subsequent deployed configuration.
Thus, the first tubular member 116, under the influence of the
underlying packer (120 of FIGURE 1) has moved relative to the
second tubular member 118, shearing the shear pin 113. The
shoulder 119 has engaged the first and second decentralizing
rings 112, 114, urging them ontb the eccentric ramp 115 and into
engagement with the well flow conductor 110. Because the ramp

115 is illustrated as eccentric, the first and second tubular’



as a force limting device and prevents the diverter 130 fron1be|ng
decentralized with too great a force. Fromthe above, it is apparent t hat
one aspect of the present invention provides a decentralizer for a _
diverter, conprising: (1) first and second substantially coaxial tubular
menbers slidably coupled to one another to allow rel ative axial novenent

t her ebet ween and coupled to the diverte?8 the first tubular menber havi ng a
shoul der projecting radially outwardl 'y froman outer syrface thereof, the
second t URRMRErsrehbey H&@rﬁf%ﬁﬁhﬁ%ﬁbﬂrﬂécéﬁﬁ¥éh+Z?@nﬂlﬁpm§§ﬁHQﬁ}r%&hally
outmardly fron1an outer surface thereof and (2 decentrali ri-n
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FIGURE 2, illustrated is a highly schematic, cross-sectional viewthrough a

vertical pofdrensidinpUbtE rrarien manelelr, f kow tanduteeent@Oringwhithatbe
decentralizer 110 of FIGURE 1, a guide bushlng 200 and a | ocating and

orienHrmpsu@sﬁeree13@&1&&hgd¢engcpramdlmnayaMtaruhqwdﬁnautemvbmmlﬁnomre
operatively disposed. In the overall process of drilling and conpleting a
| at eral Veging gleeentral iged sitkelddogreaat faofioade.a |iner is placed into

From the above, it is apparent that one aspect of the
present invention provides a decentralizer for a diverter,
" comprising: (1) first and second substantially coaxial tubular
members slidably coupled to one another to allow relative axial
movement therebetween and coupled to the diverter, the first
tubular member having a shoulder projecting radially outwardly
from an outer surface thereof, the second tubular member héﬁing
an eccentric conical ramp projecting radially outwardly from an
outer surface thereof and (2) a decentralizing ring slidably
mounted on the outer surface of the first tubular member and
between the shoulder and the conical ramp. The first and second
tubular members are axially movable to move the shoulder toward
the conical ramp. The shoulder urges the decentralizing ring
onto the conical ramp, which causes the decentralizing ring to
(a) éxpand. eccentrically from the £first and second tubular
members, (b) engage a well flow conductor surrounding the first
and second tubular members and (c) decentralize the first and

second tubular members within the well f£low conductor.



the lateral wellbore and cenmented therein. Dependi ng upon whet her the
liner extends into the main well flow conductor to block the sane, a
portion of the liner nust be renoved. Once the liner portion has been
removed, the | ower portion of the main well flow conductor is reestablished
and the process continues. At-this point, the present invention, as
illustrated, calls for the placenent of2% guide bushing at the junction of

the main and |ateral wells prinarilg to centralize reduced-di aneter tools
radial |y wit hiTRERHOGRAY § FIEPBH Lonthidttiraraskiifatehighbly upeReBat dfd,
secondarily, to protect. the wwndow to the lateral from damage by contact

Wi th the SRS SSRIRTATGREY FRESRED 2 VEFGICALBRTEHRD Gif deSthikerrgnean
structure i S cture fherefor, the_anchoring,.s .
prefer ablvg/eal%r%ﬁvg&%%%ﬁ‘ﬁggfo%gpi #é Vgl’h]dc%rtﬁ"eent eﬁ&“?ﬁﬁrsiﬁs?te ngP %%;ﬁor sent .

I nvention. El 2 t ' o 100 W LD EAn
melIboreqTOfZgggﬁgtgﬁgﬁfggl%qg;%§dgsgf%§?ééi éﬁgg%#?%gi%a ns§%%?%g?§ %@% and
contai Ns @ndddigin. LeEBpt &Sl bt engl seftMBinyei¥lilon | copsgt DFe 1§ ndow
104 exists afﬁfkéﬂﬁﬁﬁction of the nai%&gnd | at eral wel | bores 101, 102$?|t
i's the i idiagdded of the main well flow conductor w ndow 104 and the
reliability of 30 diversion of tools into the liner 103 that the guide
bushi ng 200 ofId heheposeealli preoessnnf duillariedndAcompiiendhy, a Ydeexpil de
bushi ng 200 conprises a tubul ar nmenber 210 having a predeterm ned inner

di anet er Wl | oncet hhe laberal weidhogien iseforheédw adridest és phaceddinto
outer dianeter 214 sufficient substantially to centralize the _guide bushing

200 wi t hithe héakgralwerel¥hene cenduenentoyl theredBul ar PAPABEANI1(MRRIE a

bushi ng wi_.ndow 220 defined in a sidewall thereof. The
whether the liner extends into the main well flow conductor to

block the same, ‘a portion of the liner must be removed. Once the
liner portion has been removed, the lower portion of the main
well flow conductor is reestablished and the process continues.
At this point, the present invention, as illustrated, calls for
the placement of a guide bushing at the junction of the main and
lateral wells primarily to centralize reduced-diameter tools
radially within the main well flow conductor proximate the
junction and, secondarily, to protect the window to the lateral
from damage by contact with the tools. Accordingly, FIGURE 2
illustrates the guide bushing structure and an anchoring
structure therefor, the anchoring structure preferably comprising
the locating and orienting subsystem of the present invention.
FIGURE 2 shows the main well flow copductor 100 within a
main wellbore 101. A lateral wellbore 102 extends from the main
wellbore 101 and contains a liner 103 cemented into place. A
main well flow conductor window 104 exists at the junction of the
main and lateral wellbores 101, 102. It is the integrity of the

main well flow conductor window 104 and the reliability of



“bushi ng wi ndow 220 has a defined height and is | ocated proximte the _
junction of the main and |ateral wellbores 101, 102 (i.e., across fromthe
main well flow conductor w ndow 104). The bushi ng wi ndow 220 is therefore
registered with the nain well flow conductor w ndow 104. Since the inner
di dmeter 212 of the guide bushing is less than that of the main well flow
conductor 100, the guide bushing 200 ce&firalizes tools having a dianeter
| ess than the predetermned inner dianeter 212 with respect to the nain
vel | 1 owiserflicrorflgeoclBuinker the heinris HiGdy thiatdSWwe2guigeopeshing 200
periphery of the main well flow condugtor wi_ndow 104 from contact with the
tool by A% tthe Frasent dWeRt i hdewAEecteR-the il l ustrated enbodi nent,

t he t ubul nb 10.is f|;¢ d . and | fi th
SUbst anti al | y AP AREHiY 2t e R APUSBHEST 2900 SRERTHETRe Aol YORLAT
fl ond ! Th f b1l in th t wild |
st ?\lljvc'? u pé‘g?%aﬂoe#e :ZOJIO% al'ha\f f@ﬂe gag & lié;c# tbeexlt{]fsl'éedf t%{%%%moérr]bar‘{egeol? hrﬂelzzg airr%éaéo btJ: ré%? Ive
; Crahizi ¢ : . 0 . hod d
(2)22031[] '[%eﬂaf)cljs | n%?ewgi# ow w;%%a%%%%%%ep@o% ;%%&t_rgd%erl pg%ry o?efhges

main wellz14 3k shilawntondust aht vh 1EeVEd Qb QMicRN a6t oWl bhSniRg! 200 The
taper provides a snooth edge to the bushing w ndow 2207 for passage of tools

and furtharchiroteet maihewsBl N1 | cdddyetenndiont.or Thendapuld. mémbéhe210

il lustrated enbodi nent, a | ower edge of the bushing w ndow 220 i s separated
a predet éras redoazhiahgdiwihdowe 2R00Mdef inaderiredgesatiewh2l pehiepleerfy of Thée
main well flow conductor wi ndow 104 to protect the | ower edge of the

per i pher yushimnge wimdow 220 has a defined height and is located proximate

the junétion of the main and lateral wellbores 101, 102 (i.e.,
across from the main well flow conductor window 104). The
bushing window 220 is therefore registered with the main well
flow conductor window 104. Since the inner diameter 212 of the
guide bushing is less than that of the main well flow conductor
100, the guide bushing 200 centralizes tools having a diameter
less than the predeterminéd inner diameter 212 with respect to
the main well flow conductor 100. Further, the bushing window
220 protects a periphery of the main well flow conductor window
104 from contact with the tool by virtue of the bushing window
200. |

In the illustrated embodiment, the tubular member 210 is
flanged at upper and lower portions thereof substantially to
centralize the tubular member 210 within the main well flow
conductor 100. Those of skill in the art wiil recognize that
structures other than flanges can be used to accomplish the same
objective of centralizing the guide bushing 200,

In the illustrated embodiment, edges 222 of the bushing

window 220 are tapered to protect the periphery of the main well



wel I flow conductor wi ndow 104 fromcontact with the tool. This separation
protects the |ower part of the main. well flow conductor w ndow 104 (which.
is a relatively sharp edge) from del eterious contact with the tool. The
guj.de bushing 200 is held at a desired |location and orientation within the
packer 120 within hy an anchoring structure 230 conprising the subsystem .
300 of the present invention. The hol %W packer 120 and the hol | ow

whi pst ock 130 cooperate to forman orienting | andi nqﬁ?i ppl.e or. honed bore
in whi cHEX9¥e GandiFEo windew 48 53em; COPEREE - Hh RS itefded. ThR p3P®Fon of

h ienti. | andi ng ni.ppl e is honed fi i ni h h
" of or ondF YELASR 3 ARIIL HIER S aERg. RURBAPHoMEnOTHe 2ABAERE DT BEFIE <OF

i thin, t her ef ' . di ' 408 L fl
conduct JFD 1% EoRNRE PraT R Gt Mk AT DELOW oA SRSy bR 0T

to FI GQUREsy 2A, 2B, 2C, 3 and 3A, the subsystem 300 serves rel easably to
pl ace the gui de bushing 200 at irts predeterm ned | ocation and orientation

wi thin the hopedhore 1 H@ded dbcdigenthows 1awdel Lage 06+ 240e i Bush LS

The deflector 240 acts as a diverter in the sense that it deflects objects

within agchddw 220 328 sephgatetioat heredelikebtitiedUnlxilea tdisstdines tfron 38 of

FI GURE 1, however, the deflector 240 is preferably not a hardened

whi pst ockowdatit edget edd tise dperiphdryoodefilect mainewedd tfaw comdudeotri ke

into the lateral wellbore 102. As with the guide bushing 200, the

def | ect oriRigv i194h &lodprat pthcehd\lawerardyger Pfigtlse mentinherdsof phefmain| vy

i ncluding the |ocating and orienti ng subsystem 300 of the present inyvention

that fitweld tiliqv & oFomanderi hed fremisPntrctaditdy thg tePdet uFio3o0.

If it is ' '
separation protects the lower part of the main well £flow
conductor window 104 (which is a relatively sharp edge) from
deleterious contact with the tool.

The guide bushing 200 is held at a desired location and
orientation within the packer 120 within by an anchoring
structure 230 comprising the subsystem 300 of the present
‘invention. The hollow packer 120 and the hollow whipstock 130
cooperate to form an orienting landing nipple or honed bore in
which the anchoring structure 230 is located and oriented. A
portion of the orienting landing nipple is honed to a fine
finish, thence the reference to the landing nipple as a honed
bore. The honed bore fits within, and therefore has a smaller
inner diameter than the main well flow conductor 100.

In a manner to be described more particularly with reference
to FIGUREs 2A, 2B, 2C, 3 and 3A, the subsystem 300 serves
releasably to place the guide bushing 200 at its predetermined
location and orientation within the honed bore. FIGURE 2 further

shows a deflector 240 in place. The deflector 240 acts as a

diverter in the sense that it deflects objects within and with



desired to enter the portion of the main well fl ow conductor 100 bel ow t he
defl ector 240 or allow flow through the conductor 100, the deflector 240
shoul d be renoved. Fromthe above, it is apparent that another aspect of ,
t he present invention provides a guide bushing for use proxinate -a junction. -
bet ween a main well flow conductor and a |ateral wellbore, the guide
bushi ng conprising: (1) a tubular. nenb82 having a predeterm ned inner
diameter |less than that of the main well ~flow conductor and_an_ outer
dianeterrespethtenthsuwsiéhoraLIyUnbib@nthald2§efﬁérg&?8e°§u§ﬁﬁﬁgﬂmhwnn

the main well flow conductor, the tubul ar nmenber a bush ow
def i ned hawaverdewahe t@eFLeFto¥ he24fisHithg Mﬁﬁﬁiﬁfﬁéﬂ %ﬁ’ aieﬁ'@

h f he bush | bl h hi d
rogi ot eru%@swl;?h' Bk rraiad o deedanss: be IFbieS Onﬁ%ﬁee%%#s‘ﬁé&% g
tral tool_h h th
i At er CHPLH HReS pLEe atvéﬂ?hzl%ﬁﬁé{'?@%ﬂéc%@ et ofSCPsH LIS IR,
protect | n f'8§ %Q?GQ_lhgfdé i d i & r}fj‘iﬁ e Wyn‘iﬁwahﬁﬁ%%@ act

W th the 2) "an anc orlng Struct ure couple to fhe 33 tubdl ar

menber fQErLbfﬁ?Q 588, tB?HE@EaBE?bgﬁcﬁhdﬁnBrEﬂ@tQb@hﬂ@ﬁg'QﬁﬂtbQ&eﬁﬁdng
orientation wthin thée main wel | ow conductor. Turning now concurrently

to Fl GURESbsPsteR 80d 3£ thé |ph§ééélitﬁch.m£erﬁﬂcﬁﬂ|tﬂ{ag£(fmmsﬂt$ﬂﬁ mohahed ew
of upper, central and | ower portions of the subterranean well flow

conduct obo#80 Gefirett awi tiyimandher i emthiowgirsybsystiehuse0 230 .FI GIRE £t whér ei n
the locating and orrenting subsystem 300 is in an initial .running node. The
subsyst edesbrpdi tesent et peandos of20he Thainowedh £low conductor 100
below the deflector 240 or allow flow through the conductor 100,
the deflector 240 should be removed.
From the above, it is apparent that another aspect of the
present invention provides a guide bushing for use proximate a
junction between a main well flow conductor and a lateral
wellbore, the guide bushing comprising: (1) a tubular member
having a predetermined inner diamef.er less than that of the main
well flow conductbr and an outer diameter sufficient
substantially to centralize the guide bushing within the main
well flow conductor, the tubular member having a bushing window
defined in a sidewall thereof, the bushing window having a
defined height thereof, the bushing locatable proximate the
junction, the bushing window registerable with a main well flow
conductor window, the bushing centralizing a tool having a
diameter less than the predetermined inner diameter with respect
to the main well flow conductor, the bushing window protecting

a periphery of the main well flow conductor window from contact

with the tool and (2) an anchoring structure coupled to the



mandrel 320 has a |ocating key 310 and an orienting key 360 coupled thereto
by first and second doubl e-acting springs 330, 370, respectively. The
common mandrel 320 is slidably coupled to an actuating nandrel 350 axially
di spl aceabl e with respect thereto. The common nmandrel 320, actuating
mandrel 350 and first and second doubl e-acting springs 330, 370 cooperate
to yield three nodes of operation for $3B8e subsystem 300. In a first,
runni ng node _(shown_in El GUREs 2A, 2B and 2C), the actuating mandrel 350.is
in a fir$ubplax memper 503 fishngdrhel bl apvieeeRer AL shawpdehaminashect
to the cqoqmmon mandrel 32Q0. In this Eosition, t he gggu I ng nqurel 350
places t HESRLAOR ZRG SEL6RE2GI0BI WiLRERNERE PP ,E%?ﬁ TSt ed

IPQZ! Ty e St s L%%@L%%p%ﬁ%r%ﬁéf&k%n;%&?%ﬁ" B I A
Lo oundidlGetiatald B dexhidtdeaithosd ARADISNYiTu BENAN, Nddheal
traver segnighaplel’ Pt iohd S 8HNGuHrae2hndan™Ae 1 FewrddiRhidiG Y el

350 is in an intermedi ate axial position wth respect to the comon mandrel
34 320. ankdn1bbh&ifgshhdodkidmel e idiidviideiRA0ebt SbfectRACE SwHdiee il 'te and
second doubl e-acting springs 330, 370 ina deployed position resiliently to.
bi as t helbeagtingg aall arieddimy didysystEh 36D iadial by dwiwdad| ywusdrting
respect to the common nmandrel 320 to seek the |locating and orienting
profil e owdehe inner surface of the surrounding honed bore (conprising the
hol | ow cores of the packer 120 and the whipstock 130 of FIGURE 2).
Mor e speci f i c3hey subsyskesd coppriieas3s2 commphe mandyeli AgOnrandhel CQIMER i nt o

contact with stepped portions 332, 372 or _the first and, ,
mandrel 320 has a locating key 310 and an orienting key 360

coupled thereto by first and second double-acting springs 330,
370, respectively. The common mandrel 320 is slidably coupled
to an actuating mandrel 350 axially displaceable with respect
thereto. The common mandrel 320, actuating mandrel 350 and first
and second double-acting springs 330, 370 cooperate to yield
three modes of operation for the subsystem 300.

In a first, running mode (shown in FIGUREs 2A, 2B and 2C),
the actuating mandrel 350 is in a first axial limit position
(displaced upwards, as shown) with respect to the common mandrel
320. In this position, the actuating mandrel 350 places the
first and second double-acting springs 330, 370 in a stowed
position wherein the locating and orienting keYs 310, 360 are
retracted radially inwardly with respect to the common mandrel
320 to shield the locating and orienting keys 310, 360 from
substantial contact with the surrounding'wel; flow conductor (100
of FIGURE 2) as the common mandrel 320 traverses therethrough.

In a second, locating mode, the actuating mandrel 350 is in

an intermediate axial position with respect to the common mandrel



second doubl e-acting springs 330, 370. This contact rotates the first
second doubl e-acting springs 330, 370 outward into the depl oyed position.
The keys 310, 360 are biased outward, but are not allowed actually to
travel conpletely outward until they fully engage the locating and
orienting profile. As will be illustrated in FIGJRE 3A, the |ocating and
orienting profile conprises a series of4annul ar recesses and projections

designed to engage with correspondj.ng recesses and praqjections_on an,outer
surface 322- of Whehist RPFHERA- 388 ﬁFtb‘ﬁélPScé‘t%’{ﬁfFeg‘l oﬁgd_tﬁzaﬁ%?i er of

th d j ect.i i,al trench is . f i ' Lag k
360, havEpEet ARl SBGPBH GPPIAsa3k30s SideRgmer To 1) | 1A nfodPRICked Y
t h, th b I J | entaf i t - ]

respect TostReoR AL BR' BhaS i 1RASsIRY 2 SR E g Rovl Sto.
respect POERERAA LTl & _

i ppl e, T Y R S BB e oned Lo

engage tLHgeRriRet i Heakig 3 SFAMtlithd toricisald oir eper iengagenrface bl t he
axial trench as the central mandrel 320 is noved axially. 35 If the
central gradsekrddRdifighRbhbar baxkeal(bympoisind the heillawl govesenfethe
properly, neither of the keys 310, 360 will extend fully radially outward
i n engagpaekérw 120t hanocahengwhipsbocknt 1Bg pe6fi FEGURE tReé.cent MaKe
mandrel 320 is |ocated but- not oriented, the |ocating key 310 extends and
engages $pecpfibealby, muitranpedoppshitng k@ pi3cbecankert ing maeysloFePesfons
in the profile prevent any engagenent. . |If the orienting.key_360 is

ext endedint@ueonkactetitdl FhaRPed BOPLiANFH083Focar@d OF tHEE of FEREI A% ey

is’in the helical i de, but the |ocatin .
second gbugfe-actfhg springsi%3o,g3$8¥ This contact rotates the

first second double-acting springs 330, 370 outward into the
deployed position. The keys 310, 360 are biased outward, but are
not allowed actually to travel completely outward until they
fully engage the locating and orienting profile.

As will be illustrated in FIGURE 3A, the locating and
orienting profile comprises a series of annular recesses and
projections designed to engage with corresponding recesses and
projections on an outer surface 312 of the locating key 310. At
one location along the perimeter of the recesses and projections,
an axial trench is formed. The orienting key 360, having a flat
outer surface 362, is designed to fall into the axial trench,
thereby ensuring orientation of the central mandrel 320 with
respect to the axial trench in the ianding nipple. As will also
be illustrated, a helical guide wraps around a periphery of the
landing nipple, leading to the axial trench. The helical guide
is designed to engage the orienting key 360, drawing it toward
proper engagement with the axial trench as the central mandrel

320 is moved axially.



cannot extend to engage the profile. Only when the central mandrel 320 is
fully located.and oriented can both the |ocating and orienting keys 310,
360 extend, allow ng the subsystem 300 to transition to a set node. In the
third, set node, the actuating nmandrel 350 i's in a second axial limt
po$ition (detailed in FIGURE 3A) with respect to the comon mandrel 320.
This set node is only allowed when all 38 the keys 310, 360 are fully
extended radial_ly outward (neani hg_.that the comon mandrel 320 is both

| ocated and orife central fandredo R0 d s ifher, @xd@lddt iLRFakadmar can
doubl b adPAtaLay: FRIeBR SHperlun s inr FovkhS KRESI FIG71 HE0, arigel

Phe | ocabrisia AL PR AP Lhey sl ShiSRadech MR AR e nd g
koys s10CT4E0CEEG REBELLe, ()t BERL ¥ PR R Todat 8 M hor 0 &
[1 xed i nokhienday,  eflel 968A19figaRey OF1 CNEA Al Urdd) dRARRE dife PhoA1ANRd

- bore. 36 Having primarily described the iInteractionof the

mandrel B3@, dHwe egienting Kapdrido 38&hndte b HhaaNshrSPEONbr®UDhetafd | ng
springs 330, 370 and the locating and orienting keys 310, 360, an "arm ng"
st ruct ur prbdilpl gxieverithearsybeygagemal. i n Ifha Heoomtigtk ivfickew | Bebe is
described. ~Wth particular reference to FI GURE 2A, the subsystem 300
further estpndeds abwbg tdier ucentraBotandateli s320uplsednbt thecatedpn thendr el
320 and extends radi"ally outwardly therefroma distance sufficient to
engage tRE1SBEABENdSYy +®ndd Bdie helical guide, but the locating key

cannot extend to engage the profile. Only when the central

mandrel 320 is fully located and oriented can both the locating
and orienting keys 310, 360 extend, allowing the subsystem 300
to transition to a set mode.

In the third, set mode, the actuating mandrel 350 is in a
second axial limit position (detailed in FIGURE 3A) with respect
to the common mandrel 320. This set mode is only allowed when
all of the keys 310, 360 are fully extended radially outward
(meaning that the common mandrel 320 is both located and
oriented). The ramped portion 352 of the actuating mandrel can
then pass the stepped portions 332, 372 of the first and second
double-acting springs 330, 370 (downward as shown), enabling the
ramped portion of the actuating mandrel 350 directly to engage
and stiffly retain the locating and orienting keys 310, 360 in
engagement with the locating and orienting profile. When
directly engaged and stiffly retained, the keys 310, 360 cannot
retract radially. Therefore, the common mandrel 320 is fi#ed in
the desired location and orientation with respect to the honed

bore.



As the common mandrel 320 is |owered through the main well flow conductor, -
the diameter thereof .is sufficiently large to allow the dog structure 390
to pass. However, once the common nmandrel encounters the honed bore, the

di gneter of the honed bore is insufficient to allow the dog structure 390
to¥pass in its radially extended configuration. Since the .common nandr el
320 is being |l owered, the honed bore w38 engage the outer surface of the
dog structure 390, forcing the dog structure upwards, as shown, until the
dog struct ur e H9GnganBinaHRid v degarihed cbhe 39ntaractheReBy AdurREOR | r st
radially retrg@ied osition. The common mandrel 320 cogtinues to be | owered

r

until t h&agEE ur Bhenerguatipgmerdried: t3rf-of LR TRBRED 3HG SeFrRPAgai n
into the | arger dianeter min f conduct or,. Under__influence of a
sor g SOECLERG g O ARG EEEEV S88Lee doran il prl LS

posi tion JinS : N . rai.sed. s
engagerrerjfte %f %? r?é %g—ogxta%dgaﬁ@ stér%q{}ﬂg e?,égnlvmsqlhaadt]%lgd bto}ﬁ'-ogn%fﬁa#%f
honed borgg T Stid MBochL1RYChodens,1499 5 rf!fé!:‘ffbé&? | qvif@r GRAGQUINREd as
shown; until the dog structlre 390 37 talls into a second recess 394 and

thereby gegdwence S6CPICURRAIAR! khe 56b5PSEER 3P FuldtPer comPribehentdd
spring 340 is conpressed when the dqg structure 390 falls into the second

Tecess 3%trutituzec @YY eshavn isetadiuislddietsloghet ramimsre- d@diel t Beoseamnd
recess until such tinme as workers on the drilling rig reset the dog

st ruct ur ex3eddsamaalilall yAsoutwadtly sthemwsfrom 390distaneed sufifactikeets deond
radially retracted position, the dog structure 390 displaces the actuating
mandr el 88gageofthehsutirpyndiargahongdi bopesition into the

As the common mandrel 320 is lowered through the main well
flow conductor, the diameter thereof is sufficiently large to
allow the dog structure 390 to pass. However, once the common
mandrel encounters the honed bore, the diameter of the honed bore
is insufficient to allow the dog structure 390 to pass in its
radially extended configuration. . Since the common mandrel 320
is being lowered, the honed bore will engage the outer surface
of the dog structure 390, forcing the dog structure upwards, as
shown, uﬁtii the dog structure 390 falls into a first recess 392
and thereby assumes a first radially retracted position. The
common mandrel 320 continues to be lowered until the dog
structure emerges from the bottom of the honed bore and again
into the larger diameter main well £flow conductor. Under
influence of a spring 396, the dog structure 390 again assumes
a radially outward position.

At this point, the common mandrel 320 is raised. This
causes engagement of the re-extended dog structure 390 with the
bottom of the honed bore. This time} however, the dog structure

390 is forced downward as shown, until the dog structure 390



I nternmedi ate axial position. - Thus, the dog structure 390 automatically
senses that the common mandrel 320 is being drawn upwards through the honed
bore and causes the keys 310, 360 to deploy. The subsystem 300 is now in
its,locating node. Once the keys 310, 360 are properly engaged in the

| otating and orienting profile, it is fime to transition the subsystem 300
into the set node. Accordingly, the gubsysten1300 further conprises an

' I 380 f ' the intei i at drel 3 h
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shear abl e 82 (a shear "pin), thereby freeing the upper sleeve to

slide axigkl ¥eWbhh £e&REStuAPLT RRICIOHTHR EBNWbEkerdhen uptperdrsi ey 38 and
the actuating mandrel nove downwardly until the ranped portion 352 38 is

radi al | yrakiegnetiewdbly theulevge33190308nuabkyeby | ocking themin their
extended engagenent. The subsystem further conprises a |ock 342 for
securing the Asttaei dggnahtnetuss039h imenceadrichtexitdie I9egandagAdiaddy The
| ock 342 engages a shoul der 344 on the inner diarmeter of the actuatin
mandr el ¥8Gracted: ppeitiorediianipy Slerueire 3 J%airplacefctRe At el

320, significant ugmard force on_the commp ngpdnel 320.€Laces.§pea%ﬁ§ress
on shear BBREXRRND2 031%?0%Ei;?ﬁeaflrﬁﬁg)QXla hdlmit position 1nto

intermediate axial position. Thus,' the dog structure 390
automatically senses that the common mandrel 320 is being drawn
upwards through the honed bore and causes the keys 310, 360 to
deploy. The subsystem 300 is now in its locating mode.

Once the keys 310, 360 are properly engaged in the locating
and orienting profile, it is time to transition the subsystem 300
into the set mode. Accordingly, the subsystem 300 further
comprises an upper sleeve 380 for urging the intermediate mandrel
350 from the intermediate axial position into the second axial
limit position only when the locating and orienting keys 310, 360
properly engage the locating and orienting profile. Again, the
ramped portion 352 cannot slide_under the keys 310, 360 until
they are properly engaged.

To urge the intermediate mandrel 350 from the intermediate
axial position into the second axial limit position, mass placed
on the upper sleeve 380 first shears a shearable member 382 (a
shear pin), thereby freeing the upper sleeve to slide axially
with respect to the common mandrel. The upper sleeve 380 and the

actuating mandrel move downwardly until the ramped portion 352



shear abl € menber 314 shears, renoving the ranped surface 352 from under the
keys 310, 360, allowing themto disengage and retract radially inwardly for
the trip to the surface. Turning nowto FIGURE 3, ‘illustrated is a
cross-sectional view through a vertical portion of a subterranean well fl ow
conduct or and | ocati'ng and orienting subsystem of FIGURE 2 wherein the

| ocating and orienting subsystem 300 is38n the subsequent set node. FIGURE

3 is presented_prjmari for the purpqgse of establishing.the relatiopship -
of the Subeyrehribe aldened ol e 24000 0 ERSEBRYoLpbRdTHy Chen

| ocating and orientin rofile provided on the inner surface of a
surroundi Wy FR3HEH e:%%a&ec? e%ﬁ?f’,}em}h "the - illustrated enbodinent, the

" di d el i I
Surroundi ng NSPRIPERE MY, KBARERRES"R 106, P For Bhankins the
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may be inserted. Turning now to Fl GU ustrated is an enl arged

Cross- serdépngh2vietyagks?d £ i@l ddior 14Pnoff thide isinrerdaieaiemedbf thew
conductor 100 and 1ocating and orienting subsystem 300 of FlI GURE 39 3
wher ei n t&ethoehid ngandeDri®mt i ng subsystem 300 is in a subsequent set

node. In the illustrated enbodi nent, a helical guide 410 on the inner
surface of thelfidiedsbsubséguently desired he patkeevd 2He eogagasmahdrel
orienting key 360 associated with the common nmandrel 320. The hel i cal
gui de 410320 aveigeifhoant t vpward choptet en pehé phenyponf mandrelir 33@nglagesody.
By "nore than a conptete periphery,” "nore than 360[err]"” is nmeant. This
ensures t¥Rgar n@t@tstserotlh@f\ﬁairah{ﬁ imerbrr t Bd4or (RnEhegn VELBSD; it Thest
engage shearable member 314 sheai‘s, removing the ramped surface 352 from
"under the keys 310, 360, allowing them to disengage and retract
radially inwardly for the trip to the surface.

Turning now to FIGURE_B, illustrated is a cross-sectional
view through a vertical portion of a subterranean well flow
conductor and locating and orienting subsystem of FIGURE 2
wherein the locating and orienting subsystem 300 is in the
subsequent set mode. FIGURE 3 is presented primarily for the
nfurpose of establishing the relationship of the subsystem 300,
detailed in FIGUREs 2A-2C and a corresponding locating and
orienting profile provided on the inner surface of a surrounding
honed bore. Again, in the illustrated embodiment, the
"surrounding honed bore" is the hollow core of the packer 120.
The "surrounding honed bore" could be the hollow core of the main
well flow conductor 100 or some other hollow structure into which
the subsystem 300 may be inserted.

Turning now to FIGURE 3A, illustrated is an enlarged cross-

sectional view of a central portion of the subterranean well flow

conductor 100 and locating and orienting subsystem 300 of FIGURE



the helical guide 410 at some point along its I|ength.
Additionally, the helical guide 410 has a sidewall 412 thereof at a
non-normal angle with respect to an axis of the surrounding body to prevent
a boring tool frominadvertently engaging the helical guide 410. Thus, the
sidewal | 412 of the helical guide 410 is sloped. This prevents the boring
tool from engaging and harming the heli@8l guide 410. Fromthe above, it is
apparent that yet, anofher, aspect of e present inyention provides a

h
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mandr el hav#ng IocEting an& orienting keys coupled thereto by first and
second doBBPEEIRELFNGe5pPPATS, respectively, and an actuating mandrel

axially df spl aggablie vhiNaLeapes! olehEhon LS FOTVRLI TBUYAE! 4y BOLIALHNO

mandrel and first and secon ouble-acting-Spfings coo

three modegn,of QBEFQHE%B; 9:19 ﬂoﬁH&”EB%e”?@ﬁ'EHi}QhEQ et,hﬁhéch'al%:%g? épawdre'

isin afirst axia position wth respect to the conmo t he

actuati ngeﬂ?&&é&' £ A% fh iy IdehySB 68N S66PAE8OkE 18 -tAd IctkhmdRY WmBGSrel 2
stowed posiTion wherein the l'ocating and orienting keys are retracted '

radi al |y 3pgardl yhe hlelicalespeide t 210 heeammyesandte! thansha ekdmphete

| ocating and orienting keys from substantial contact with a surrounding
wel | fl owpeniphetpr ofs tiHee snoremmdiardrisddy 1 avBys dsmddeerichdn oaghompheta

| ocating node in which the actuating mandrel is in an internedi ate axi al
posi ti on periphesyett "morehthaondéh °faddr eleanthe dChimtengunesdebatpl aoi ng
the first and second doubl e-acting springs in a deployed position
resi|ientM3tESrbre eRteRrREiomPhtdeoaaentigadyiy B&liality mBgtwarargewi t h

respect to the commop nmandrel to seek a |locating and orienting profile on
an inner E@?faﬁ%fb?ag s@P+8endfhY ndhedSBBEe RPgﬂFn Fﬁ@ngurFBgndﬁﬁﬁg Il

Additionally, the helical guide 410 has a sidewall 412 thereof
at a non-normal angle with respect to an axis-'of the surrounding
body to prevent a boring tool from inadvertently engaging the
helical guide 410. Thus, the sidewall 412 of the helical guide
410 is sloped. This prevents the boring tool from engaging and
harming the helical guide 410.

From the above, it is apparent thét yet another aspect of
the present invention provides a dothole-deployable locating and
orienting subsysﬁemy comprising a common mandrel having locating
and orienting keys coupled thereto by first and second double-
acting springs, respectively, and an actuating mandrel axially
displaceable with respect theréto, the common mandrel, actuating
mandrel and first and second double-acting springs cooperable to
yield three modes of operation: (a) a running mode in which the
actuating mandrel is in a first axial limit position with respect
to the common mandrel, the actuating mandrel placing the first
and second double-acting springs in a stowed position wherein the

locating and orienting keys are retracted radially inwardly with



fl ow conductor and (c) a set node in which the actuating mandrel is in a
second axial linmit position with respect to the common nmandrel, the
actuating mandrel directly engaging and stiffly retaining the Iocatlng and
ori.enting keys in engagenent - with the locating and orienting profile
théreby to fix the common mandrel in a desired |ocation and orientation
wWth respect to the honed bore. Althoud% the present invention and its

advantag b cr n_deta t hos id| the art sho ld ..
understan% E%é? t 8y cé% ﬁ%%%gvbrl é Laﬁﬁés ?Eﬁg Eg?lo cahtrg nd
alterati Nt Eh d o)

ven oot sREAEED KL eHbpCBRBEL AR AL RN pd YRRy WL
decent r alell g cbRBuaL Vs e AR RhRArell £ SivaRse s RANKLHIRSIAD | @)Y
coaxi al tubul ar nmenbers slidably coupled to one another to a IOM/reIatlve
axi al nowenkbotat brgehrsdeeinmndheenp! e t adRiat idig/ emhabresai dsf i {1t an

t ubul ar nenber having a shoul der projecting radially outwardly from an

out er suihteemetidaeefl axsal dpsetoion t wibth are sfpadte re d aten @ otana maald ved TP
projecting radially outwardly froman outer surface thereof; and a

decent r akhei agtnanyng| nakdirel mlatieg cheséfidsbuamd saadret doublesiattfingst
tubul ar nmenber and between said shoul der and said conical ranp, said first
and secofBringal 4n ﬁeﬁﬁél@ygﬁlE@$yth®wamﬁ3ilkﬁnﬁiManghia§h¢@Bdépcamdnsald
coni cal ranp tpggther sai d shoul_der urgln sai d decentralizing ring onto
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a) expand eccentri cal l fromsaid first and second tubul ar nmenbers,
(a) P mangref E seek a ?ocating ana oflenﬁing prof1 e on an inner

surface of a surrounding honed bore within the surrounding well
flow conductor and (c) a set mode in which the actuating mandrel
is in a second axial limit position with respect to the common
mandrel, the actuating mandrel directly engaging and stiffly
retaining the locating and orienting keys in engagement with the
locating and orienting profile thereby to fix the common mandrel
in a desired location and orientation with respect.to the honed
bore.

Although the present invention and its advantages have been
described in detail, those skilled in the art should understand
that they can make various changes, substitutions and alterations
herein without departing from the spirit ‘and scope of the
invention in its broadest form.

WHAT IS CLAIMED IS:



(b) engage a well flow conductor surrounding said firET‘aﬁd~sngﬂghLE?ﬁLgr
menbers and (c) decentralize said first and second tub ers. Wt
said well flow conductor, thereby decentralizing said Hlm}(@r M : aid
wel,l flow conductor. 2. The decentralizer. as recited incQadi Mi n
antaxis of rotation of said conical ranp is parallel to, and radially
offset from .an axis of said second tuBd ar menber. 3. The decentralizer

ited in_C ai wh in,said_first d d t mb
Furthor coupl &0 + oA BBROFARTIBR=aiPEl fySHTSTRREfr SRR A8 anc rai i Jer,
rt pl &d 0 a CEf _ RISard zer
330 d 1irst an EEROY uBSCEr AR ERl FRPRE TRl CLEBMLEF, Ayl ©
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decentra ing Ts a split ring ing a substantially conical inner

surface gpdrabsuhebantnd labupllddidid Cahi@uielestetaceail. £irbte tubular.
decentralizer as .recited in Caim 1 further conprising a second

decent r alembag hiavd naXiaaldhoulidese priojertdagd réedealilyaloutwagdliynfrdm an The
-decentralizer as recited in Caim1l wherein said decentralizer is coupled
to a packeater7.surfihee dbheseofal igaid amecondcitebulan Gember lhavingera
conprising a shear pin shearably coupling said first and second tubul ar
nmenbers gondgailnzampxpre]eevinemadiglly prswagddanfram srrouteyr sugfiaced in
Claim 1 wherein activation of a packer associated with said decentralizer
causes s&herepdul @88 to nove toward sai d conical ranp.

a decentralizing ring_slidably'mounted on said outer surface
of said first tubular membér and between said shoulder and said
conical ramp, said first and second tubular members axially
movable to move said shoulder and said conical ramp together,
said shoulder urging said decentralizing ring onto said conical
ramp, said conical ramp causing said decentralizing ring to (a)
expand eccentricaliy from said first and second tubular members,
(b) engage a well flow conductor surrounding said first and_
second tubular members and (c) decentralize said first and second
tubular members within said well flow conductor, thereby
decentralizing said diverter within said well flow conductor.

2. The decentralizer as recited in Claim 1 wherein an axis
of rotation of said conical ramp is parallel to, and radially
offset from, an axis of said second tubular member.

3. The decentralizer as recited in Claim 1 wherein said
first and second tubular members are further coupled to a
centralizer axially distal from said decentralizer, said
centralizer and said decentralizer cooperable to misalign an axis
of said first and second tubular members with respect to said

wéll flow conductor.



9. The decentralizer as recited in Claim1 wherein said diverter is a .
whi pst ock, said whipstock decentralized within said well flow conductor—to—

protect a toppoint of said diverter fromdestructive cogjﬂmmu '
drig-ling tool. 10. The decentralizer as recited in Caimil m,’m#’wﬂim’er
associated with said decentralizer is capable of retaining s&id- » s "W
decentralizing ring in engagenent with 44id well flow conductor. 11. A

thod of deceptralizi i vert i sing fhe. st - oaxially,.
Ty ng i pereht (UL e de gl 1 80n | SOTRLE2AS LI 00 605 Db BEIR) BhAd ot
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tubul ar gEFkeEe. having a conical ranp projecting radially outwardly
froman outer surface thereof; and noving a decentralizing ring slidably

mount ed on saisl. outtte sddatrefl ixaird hbr steditbed aridreleimnd betywerarsai d
shoul der. and said conical ranp, said shoulder urging said decentralizing
ri ng ont ccepxigiong calsecamd deaedtrabizahg rrigy catisiliy sfifdettefeoinr ahidi ng
ring to (a) expand eccentrically fromsaid first and second tubul ar

menber s, degentrplezinawetingd ow conduct or surrounding said first and second
tubul ar nenbers and (c)_ decentralize said first and second tubul ar nmembers

within said e BrRREALLIZeR AaDyreridad (i i G ain shivhersdn t gpid

1 fl
W thin Saciedce\l\rlxetlxl'afj!zoé/y:‘ Ciosndcuo%pql.re'd to a packer.

7. The decentralizer as recited in Claim 1 further
comprising a shear pin shearably coupling said first and second
tubular members as against axial movement.

| 8. The decentralizer as recited in Claim 1 wherein
activation of a packer associated with said decentralizer causes
said shoulder to move toward said conical ramp.

9. The decentralizer as recited in Claim 1 wherein said
diverter is a whipstock, said whipstocﬂ decentralized within said
well flow conductor to protect a toppoint of said diverter from
destructive contact with a drilling tool.

10. The decentralizer as recited in Claim 1 wherein a
packer associated with said decentralizer is capable of retaining
said decentralizing ring in engagement with said well flow
conductor.

11. A method of decentralizing a diverter, comprising the
steps of:

axially sliding first and second substantially coaxial
tubular members with respect to one another, said first and

second tubular members slidably coupled to one another to allow



12. The nethod as recited in Caim1l wherein an axis of rotation of sai d
conical ranp is parallel to, and radially offset from an _axis of sai

second tubul ar nmenber: 13. The nmethod as recited in C alﬂuwmmﬂ m’”mn
fipst and second tubular nmenbers are further coupled to

axi al | y distal fromsaid decentrali zer sal d nmet hod conpri sing the' st’ep *of
m saligning an axis of said first and 3cond tubul ar menbers with respect
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said decentralizing ring I's a
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recited in C alyran 11 whlér e?n gal d (Izllecentralaéldz%%a{%s c%%r? ed’t a packe

The net hodbwbar eaidmiser N Hawiing 1k f Woni@a1COMRkpSI pgogaetihgp 2hasheay ng a
shear pin shearably coupling said first and second tubul ar nmenbers as

agai nst euiwdrdin efireon .arl Hutkhe swtfat ahdreef;eGrnd) O aim 11 further
conprising the step of activating a packer associated wth said
decentral i zermoing @byle@&u@rmglgang shogl sleidakl yrmeaurtteibioth said cabegal
ranp. 19. The nmethod as recited in Claimll wherein said diverter is a

whi pst oﬁ&"r % et PREA cHIPTE stweulare memwpenfandceatvaen zéayd sahdubliepst ock

Wi thin sa fl ow nductor to protect a toppoint of said diverter from
destructa} agannﬁq ratlmp, said shoulder urging said decentralizing

ring onto said conical ramp, said conical ramp caus1ng said
decentralizing ring to (a) expand eccentrically from said first
and second tubular members, (b) engage'a well flow conductor
surrounding said first and second tubular members and (c)
decentralize said first and second tubular members within said
well flow conductor, thereby decentralizing said diverter within
said well flow conductor.

12. The method as recited in Claim 11 wherein an axis of
rotation of said conical ramp is parallel to, and radially offset
from, an axis of said secoﬁd tubular member.

13. The method as recited in Claim 11 wherein said first
and second tubular members are further coupled to a centralizer
axially distal from said decentralizer, said method comprising
the step of miséligning an axis of said first and second tubular
members with respect to said well flow conductor.

14. The method as recited in Claim 11 wherein said
decentralizing ring is a spiit ring having a substantially
conical inner surface and a substantially cylindrical outer

surface.



drilling tool. 20. The nethod as recited in Claim11 further co'rrprising.'the
step of retaining said decentralizing ring in engagenent wth—sat

fl ow conductor with a packer associated with said decent '
gui,de bushing for use proximate a junctioh bet ween a malnﬂm WII"ME@JI
cobductor and a lateral wellbore, said guide bushing conprising

menber having a predeterm ned inner di4feter |ess than that of said mal n

wel | flow conductor and an guter diameter sufficient substantially t
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t ubul ar nenber Vi n b.UShI w ndow, def i ned si gdewal | t hereof,
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| ocat abl nction, said bushing window regi sterable with a
et S RTELEGRE BT o Sard gui

mai n OW " CO Wi ndow said guide bushing centrali zi ng a

t ool haV| ng algh anpher ?ea.ﬁ& hg@ S gégdeig(rjr%lr;]ﬂnl RRer . Eg.ggher

respect to sald nmain we Oow con sal I Nng W naow protec |ng a

peri pherye®dnsah i yey nlg\eééuﬁléyvg‘cprgjlggdyer\m ndow from contact with said
tool; and an anchoring structure coupled to said tubular nmenber for fixi ng

sai d tubul ar TEnMbeTh@tmetipsd®des erstesd | Deatigimard eurenéat t@mcFMémh said
main well flow conductor. 22. The guide bushing as recited in aim2

wher ei n e dsteubfir sheabingis sheagedinat shepeabhpdecbapbingosaidnsirber eof
substantially to centralize said tubular nenber within said main well flow
conduct cand 23camd gubulabushibey aas agaiest mxdiadi moyemensr.ei n edges

18. The method as recited in Claim 11 further comprising
the step of activating a pécker associated with saia
decentralizer, thereby causing said shoulder to move toward said
conical ramp. |

19. The method as recited in Claim 11 wherein said diverter
is a whipstock, said method comprising the step of decentralizing
said whipstock within said well flow conductor to protect a
toppoint of said diverter from destructive contact with a
drilling tool.

20. The method as recited in Claim 11 further comprising
the step of rétaining said decentralizing ring in engagement with
said well flow conductor with a packer associated with said
decentralizer.

21. A guide bushing for use proximate a junction between
a main well flow conductor and a lateral wellbore, said guide
bushing comprising:

a tubular member having a predetermined inner diameter less
than that of said main well flow conductor and an outer diameter
sufficient substantially to centralize said guide bushing within

said main well flow conductor, said tubular member having a



of sai d bushing window are tapered to protect said periphery of said maih

wel | flow conductor w ndow from contact with said tool. '
bushing as recited in Claim2l1 wherein a | ower edge of Hﬂ(‘!lglm]“mu“mmjow
i s-separated a predetern ned axial distance froma | owersedge tof *safd *
pe‘ri phery of said main well flow condug or window to protect said |ower

edge of said periphery of said nmain welff fl ow conductor w ndow from cont act
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conductor a a lateral wellbore, said nethod coOnprising the steps o

novi ng apieeimaté Osaid Uhuhet i68hesiAapLBEI AgPweHabR pbgedtbpaBledivarmt er

| ess than that of said main well flow conductor and an outer dianeter
suffici emt mabat aneildl | ¥liow ceydrdldtra sarthdpw,de $amsdi nguidé hi bushidgmai n
wel | flow conductor, said tubular nenber having a bushing wi ndow defined in
a si dewaténtimlining saad lwesfli nchawimbpw davidigmatdef i iedshei tidn t headdf ,

sai d gui de bushing | ocatable proximte said junction, said bushing w ndow
regi st erppede e rmineduimmese diamepercwatbcrespesnduw,sasial thajom welBufhowg
centralizing said tool having a dianmeter |ess than said predeterm ned inner
dianetercqwéhp¢%%pe€%l@obgahanﬁawﬁnﬂ@W|pﬂp@nqggmmuﬁcp§r¥§hqr2n@ﬁiﬁgl@indow
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fixing said tubul ar, nenber_at redeterm ned | ocatio d_orientation

within said it na%\%lf?r*l?%v?%{)‘h%}g’f%r?o @err%c?‘?*/ Iﬁ%ﬁ?@ﬁ bl 3Fd%f)5t eral

wel | bor *ixing said tubular member at a predetermined location and
orientation within said main well flow conductor.

22. The guide bushing as recited in Claim 21 wherein said
tubular member is flanged at upper and lower portions thereof
substantially to centralize said tubular member within said main
well flow conductor.

23. The guide bushing as recited in Claim 21 wherein edges
of said bushing window are tapered to protect said periphery of
said main well flow conductor window from contact with said tool.

24. The guide bushing as recited in Claim 21 wherein a
lower edge of said bushing window is separated a predetermined
axial distance from a lower edge of said periphery of said main
well flow conductor window to protect said lower edge of said
periphery of said main well flow conductor window from contact
with said tool.

25. The guide bushing as recited in Claim 21 wherein said

tocl is conveyed into the wellbore upon coiled tubing.



'27. The nmethod as recited in Caim26 wherein said tubular nember is
fl anged at upper and | ower portions thereof substanti o centralize

said tubular nmenber within said main well flow cg im“\ nmet hod as
reci-ted in Caim26 wherein edges of said bushi ﬁ &gﬁ“‘“ red to
prétect said periphery of said main well flowc ‘o wknddw Trom cont act

with said tool. 29. The method as recit¥ in Caim 26 wherein a | ower edge

of said bushi %%g\gl dow i gloégpa ated a predetermn tana(l:e

d axi.al - 47.di
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movi ng conprises the step of suspending said tool by coiled tubing.- 31. A
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mandrel having | ocating and orienting keys coupled thereto by first and
second dduled atifdnereaprigwgs,thas it Wi Ysaiahdnaim aed1iat £ ww nesdettor
“axially displaceable with respect thereto, said comon mandrel, actuating
mandrel amdl &nrsttendismeiret dadfieienti supspantnisl oodpecebtral bzgi = 1l
three nodes of operation: (a) a running node in which said actuatin

mandr el ighiide Hushimg wichin said poin medd dilow renguetorpo sald fd-&ngﬂcﬁff
mandrel , said actuating mandrel placing said first and second doubl e-acting
springs membext m‘@.rtg,sqtbvéﬁhmr\g;ﬂdow defined in a sidewall thereof,

said bushing window having a defined height thereof, said guide
bushing locatable proximate said junction, said bushing window
registerable with a main well flow conductor window, said guide
bushing centralizing said tool having a diameter less than said
predetermined inner diameter with respect to said main well flow
conductor, said bushing window protecting a periphery of said
main well flow conductor window from contact with said tool, an
anchoring structure coupled to said tubﬁlar member for fixing
said tubular member at a predetermined location and orientation
within said main well flow conductor; and

selectively entering said lateral wellbore.

27. The method as recited in Claim 26 wherein said tubular
member is flanged at upper and lower portions thereof
substantially to centralize said tubular member within said main
well flow conductor.

28. The method as recited in Claim 26 wherein edges of said
bushing window are tapered to protect said periphery of said main
well flow conductor window from contact with said tool.

29. The method as recited in Claim 26 wherein a lower edge

of said bushing window is separated a predetermined axial



said locating and orienting keys are retracted radially inwardly with .
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32. The subsystemas recited in Caim31 further conprising a

honed bore.
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outwardly therefroma distance sufficient to engage said surroundi ng honed
bore, satdbimyed bore capabl e of engagi ng said dog structure and causing

said dog str

ucture to be noved radially inwardly with respect to said

comon mandr e31. sah dampcde-deployalileplerititng and At eniting) SHRFYBEL™ r om
said first axial limt
comprising:

a common mandrel having locating and orienting keys coupled

thereto by first and second double-acting springs, respectively,

and

an actuating mandrel axially displaceable with respect

thereto, said common mandrel, actuating mandrel and first and

second double-acting springs cooperable to yield three modes of

operation:

(a) a running mode in which said actuating mandrel is
in a first axial limit position with respect to said common
mandrel, said actuating mandrel placing said first and
second double-acting springs in a stowed position wherein
said locating and orienting keys are retracted radially
inwardly with respect to said common mandrel to shield said
locating and orienting keys from substantial contact with
a surrounding well flow conductor as said common mandrel
traverses therethrough,

(b) a locating mode in which said actuating mandrel is
in an intermediate axial position with respect to said
common mandrel, said actuating mandrel placing said first

and second double-acting springs in a deployed position



position into said internedi ate axial position. 33. The subsystem as
recited in Claim31 further conprising an upper sleeve for—urging sai d_
intermedi ate mandrel fromsaid internmedi ate axial position i [

axigl limt position only when said |ocating and orienting ”uu“m“mﬁlmmm
endage said locating and orienting profile. 34. The subsystem as reckted i
Claim 31 further conprising a dog struc¢8re extending radially fromsaid
common mandrel, said honed bore urging said dog structure into a first
radial ly 4gceikERAEHY pds t PdAsassabfd kerapnFafdick origpEings Kavd

. honed bore in a fjrst direction, sai.d honed bore urging said dog_.styructure
into a second ¥adfhat1y ‘?‘é'f"f%’ﬁ‘? Wt 1 TEFPSRE SR osig‘kng‘hm'ﬁ%o‘fl@'lqd¥?gvﬁ?ses

id honed b ' d_di ion. . _Th ' '
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dog structure J |a etract | tl.0: : SUD, em
as recited in a$m§§§9§ﬁ8§’2gh gél}ﬁgﬁagato %%t Sﬁéﬁ (r?%!ndér%h c%grpﬁ?%ﬁglryrgﬁ%d
portion, said gpipeshRfiddd, g ng to a position radially inward of said
~first and second doubl e-acting springs when said actuating mandrel noves
into said internmedi gie fxéed ROS iR 881§ 3k Sttt Bhg aneh&esDNTs dpybl e-
acting springs into said deployed position. 37. The subsystemas recited in
G aim31 furt herseosgd | axhgl al itk positshaenrvitgh stesbact Uad | saidacomedbni n
said second axial limt position. 38. The subsystemas recited in Caim31
wher ei n a sheanabdre=lentseridheatabt yngai mrdrsl adinmemrlys| epgeginga and
predeterm ned position with respect to said conmon mandrel, said

stiffly retaining said locating and orienting keys in

engagement with said locating and orienting profile thereby

to fix said common mandrel in a desired location and

orientation with respect to said honed bore.

32. The subsystem as recited in Claim 31 further comprising
a dog structure coupled to said common mandrel and extending
radially outwardly therefrom a distance sufficient to engage said
surrounding honed bore, said honed bore capable of engaging said
dog structure and causing said dog structure to be moved radially
inwardly with respect to said common mandrel, said dog structure
displacing said actuating mandrel from séid first axial limit
position into said intermediate axial position.

33. The subsystem as recited in Claim 31 further comprising
an upper sleeve for urging said intermediate mandrel from said
intermediate axial position into said second axial- limit position
only when said locating and orienting keys properly engage said
locating and orienting profile.

34. The subsystem as recited in Claitﬁ 31 further comprising
a dog structuré extending radially from said common mandrel, said

honed bore urging said dog structure into a first radially



~upper - sl eeve capabl e of shearing said shearable nenber to allow said .
subsystemto transition fromsaid | ocati ng node i nt-e-—satd-set—mde—-39. The

subsystem.as recited in daim31 further conprising er

capabl e of maintaining said subsystemin said set rma E ﬁﬂﬁi le '
ménber shear abl e to allow said subsystemto transiti S node
into said running node to retrieve sai4? conmon nandrel . 50 40. The :
subsystem.as recjted .in Claim31 further conpyrising a plurality. of '
locat | ng IS TS BRSISIOR &F R SO PaTkinaly ST VARE D Sa I foned
orienti keys spacgd_regul.arly.about a ciycunterence of- said co

mandr el %gﬁ"& clo%pgr aﬁlf*l%t t §1F88§%8nan§a&qce ?né%i é’of?&ndflé?l%ﬁt ﬁFﬁE;?;‘ii]%g
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mass of a supporting drills earing’ on sai n nan causes said

bsyst e t Ao i t j ' ' p . 42. Th
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subsystemas recited in Caim31l whereln a gul de on sa I nner

surface of saisd homedshBspstEn s raicibesal f d1Ea BAOFEPEhOr i @t il il e, -
said helical guide traversing nore than a conplete periphery of said honed
bore. 43 rékentibayspetimgsfoecréedining an nsdoodttted ey et hosdugpiide on
said inner surface of said honed bore nerges with said | ocating and
ori ent i agspcond eaddaildyhektraktgdi deshhiong a sidewal | thereof at a
non-nornal angle with respect to an axis of said honed bore to prevent a
boring tool Bfom ThadvaRefAtsm ecAgageassted dimelilaam @k deherginTiRaid
subsystem as recited_in Claim31l wherein said first | .
actuating mandrel comprises a ramped portion, said ramped portion
moving to a position radially inward of said first and second -
‘double-acting springs when said actuating mandrel moves into said
intermediate axial position to urge said first and second double-
acting springs into said deployed position.
37. The subsystem as recited in Claim 31 further comprising
a lock for securing said actuating mandrel in said second axial
limit position. '
38. The subsystem as recited in Claim 31 wherein a
shearable member shearably maintains an upper sleeve in a
predetermined position with respect to said common mandrel, said
upper sleeve capable of shearing said shearable member to allow
said subsystem to transition from said locating mode into said
set fnode.
39. The subsystem as recited in Claim 31 further comprising
a shearable member capable of maintaining said subsystem in said
set mode, said shearable member shearable to allow said subsystem

to transition from said set mode into said runn.ing mode to

retrieve said common mandrel.



and second doubl e-acti-ng springs each contain a stepped portion, a ranped
portion of said actuating mandrel traversing sai d stepped portion as said
actuating nandrel noves from said internedi ate axi al

second axial limt position. 45. The subsystem as reci Wﬂ“"mlu:lmmlltmm
wherein said |ocating and orienting keys traverse said Honéd bor® past* said
Iocatlng and orienting profile, said sub8ystemis transitioned 51 into
~said |l ocating node and said |ocating and orienting keys traverse back to
said | ocating 4fd oFherfulfyshast aser@@l@@a@ecéam IbdantheraR@merieAneng
keys therewith. 46, A nethqd of ying a |ocating and orie

subzys]teﬂi“va?WTP]al%n&f b&PEat&BHer§Yﬂg 3d §'|c5(-?g’§1ﬁ‘ft pfigvgaﬁﬁgcélegmmn
Second dofBFbaRe | SHE S dmbine 8858816 ffgznggﬁ%'%ﬁpt&%e Feai anny; apal
axial |y déscpi@é‘ﬁﬁ\?f’éxee%é QJCF' %Eﬁﬁcwhoﬂ\%ﬁe&\%n %‘ % n%%?a%&h@gtﬁaigc?trs . '

subsyst em In a runni sal s In
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nandrel acing sard rst and secon ngs in a stowed
posi tion Wnerew Sarhe | A0} ERG PecdRblNInkEYSiR £l MHdrRGEPd maBisabEy
inwardly with respect to said cormmon mandrel to shield said |ocating and
ori enti ngakeyppbroimgulsidbt fingobéALing b B8a$Ar OmAch NGandtelf bauses
conductor as said common nandrel traverses therethrough,; subsequently
transiti osahd sdsysudys st eranaidian! et isad drsde modehintto sau.dl zuhoangng

mandrel is in an internedi ate axi al
mode.

42. The subsystem as recited in Claim 31 wherein a heiical
guide on said inner surface of said honed bore merges with said
locating and orienting profile, said helical guide traversing
more than a complete periphery of said honed bore.

43, The subsystem as recited in Claim 31 wherein a helical
guide on said inner surface of said honed bore merges with said
locating and orienting profile, said helical guide having a
sidewall thereof at a non-normal angle with respect to an axis
of said honed bore to prevent a boring tool from inadvertently
engaging said helical guide. |

44. The subsystem as recited in Claim 31 wherein said first
and second double-acting springs each contain a stepped portion,
a ramped portion of said actuating mandrel tra\}ersing said
stepped portion as said actuating mandrel moves from said
intermediate axial position into said second axial limit
position.

45. The éubsystem as recited in Claim 31 wherein said
locating and orienting keys traverse said honed bore past said

locating and orienting profile, said subsystem is transitioned



position wth respect to said common mandrel, said actuati ngnmandrel———
pl aci ng said first and second doubl e-acting springs in a depl oyed Ltjon
resiliently to bias said |ocating and orienting keys raj“ﬂ'li““ﬂ:““ﬁﬂﬂl“i“f _
with respect to said common nandrel to seek a |ocating i s
prafile on an inner surface of a surrounding honed bore wthin said
surroundi ng well flow conductor; and 5Xurther subsequently transitioning
sai d subsysteminto_a set node in which said actyating pandrel js ip a
second axdulio| FaAif pgosatisg Wade radpesdidologriingmidd rtRRYING afcgYs

actuating mandrel directly epgaging and stiffly retaining_said |ocating and
& LRI FRCLIRE | SR PRIPRTIFG PEAF 1Y BPoFRPRSS

ori ent i nFIANRESH RAGEgeNent
i th rosgRtd PG e Torcips ks TRSY SR ot ted 1n O aim 46
Wi res : . recited in aim -
- wherein said s er j.tionin Ptises. e
engagi ng saidléffrgﬁn I g -ohg) ﬁé%%ﬁ@ﬁ? Ja oglégggébéreaégupﬁégg?giggid :
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sufficient to engage said honed bore, 'said engaging causing sald dog
structure to Re-dPMEcthd a8l abiioh NWahek¥ 1 Whiakrines Nesdatlihdf adnl COFT®At ing

mandrel , said dog structure displacing said actuating nmandrel from said
first axikdys igoupleditieretoanby $drdti ahdr sedoatiedenbik-posihgosprifgs The
method as recited in Caim46 wherein said step of further subsequently
transiti crasppauimalikeandhensaepuat ing giamidl aéxiialdynddsplecaahdeevithom
said internediate axtal position into said second axial limt position only
when sai FesRrent fdienat-ori enti ng keys properly engage said | ocating and
orienting profjile., ) ) . , .
initially operating said subsystem in a running mode in
which said actuating mandrel is in a first axial limit ‘position
with respect to said common mandrel, said actuating mandrel
placing said first and second double-acting springs in a stowed
‘position wherein said locating and orienting keys are retracted
radially inwardly with respect to said common mandrel to shield
said locating and orienting keys from substantial contact with
a surrounding well flow conductor as said common mandrel
traverses therethrough;
subsequently transitioning said subsystem into a locating
mode in which said actuating mandrel is in an intermediate axial
position with respect to said common mandrel, said actuating
mandrel placing said first and second double-acting springs in
a deployed position resiliently to bias said locating and
orienting keys radially outwardly with respect to said common
mandrel to seek a locating and orienting profile on an inner

surface of a surrounding honed bore within said surrounding well

flow conductor; and



49. The nethod as recited in Caim46 further conprising a-deg-structure
extending radially fromsaid common mandrel, said step of ' t '
transitioning conprising the step of urging said dog strtﬂwgm \m‘fj}l\“ls
radjally retracted position as said cormon mandrel traver cand moned *
bode in a first direction, said step of further subsequently transitioning
53 conprising the step of urging said & structure into a second radially
retracted position as said conmpn mandrel traverses said honed bore in a
second dir ect il thRY syheequeRbdY Lsransditioning epaf FWesY#edB i intereet ep

of subsequently transitiqning conprises the_step,of retaining a soci at ed
dog stru i, wh @ﬁ&%ré%F&PEEnHeWPHQFEH-bﬁs%?i%nsﬁf?ﬂéag¥%$%ﬁf+TﬁF
spring. 51. .The nethod as _recited in .d aim46 wherein,said.actuating.

ondr gl SR Wi BEebEEk! B 'dhid Sk PERAkRNe itk Atifine
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when sai & 33y Ged P oL | eHB%?éméﬁ'& Ow$ehdshihenTRAang APl oPAsidigd to
urge said first and second double-acting springs into said deployed

posi-ti onprofilBheheriehgdrasfiRCéd Bl ddimidrdimiindi¢edhehes ndési fedt Boe £ ion
further subsequently transitioning conprises the step of securing said

act uat i ngndadrisntat ion itdc vedpastakol il hoaedi borwith a | ock. 53. The
method as recited in Caim46 wherein a shearabl e nmenber shearably

mai nt ai ns an 4per Tecwethbd asprecited nimélajoskbi vheweih sas@gestep FKai d

common nmandrel, said step of further subsequently transitioning conprising
t he stepsgisequently transitioning comprises the step of engaging said

surrounding honed bore with a dog structure coupled to said
common mandrel and extending radially outwardly therefrom a
distance sufficient to engage said honed bore, said engaging
causing said dog structure to be moved radially inwardly with
respect to said common mandrel, said dog'structure displacing
said actuating mandrel from said first axial limit position into
said intermediate axial position.

48. The method as recited in Claim 46 wherein said step of
further subsequently transitioning comprises the step of urging
said intermediate mandrel from said intermediate axial position
intp said second axial limit position only when said locating and
orienting keys properly engage said locating and orienting
profile. |

49. The method as recited in Claim 46 further comprising
a dog structure extending radially from said common mandrel, said
step of subsequently transitioning comprising the step of urging
said dog structure into a first radially retracted position as
said common mandrel traverses said honed bore in a first

direction, said step of further subsequently transitioning



shearing said shearable nmenber with said upper sleeve.”54. The-wethod -as__

recited in Caim46 further conprising a shearable nenb
mai nt ai ni ng said subsystemin said set node, said net hoﬁ!l,@mﬂali!ﬂmﬁnml ng
the step of shearing a shearable nmenber to-allow said subs s _
triansition fromsaid set node into said running node to retrieve said
comon nandr €l . 54 55. The nethod .ab3recited in daim46 further

conprising a plurality of locating keys and associ ated double-actin% d
springs, cewmbuisbudat Fhg 8REPoPEcRETHYIkEFEAsFaTedErEGHIER $REBoft SECON

~ circunference_of said conmon nmandrel and.cooperating.to,locate and _orient -
sai d manBRELAMY FHFRF RS Wﬁﬁ&%@stﬁﬁféﬁqg‘f@p @%‘gd’fﬂé TRAIRRPSE 5Pdd t ed

in Claim46 fuyther,conprisin he step of placing a mass of a supporting
drill st rPﬂ@eénggﬁ?dlEoMﬁcﬂﬁ‘ga‘aﬁe‘f%l%éUSes sai d subsystemto transition

fromsald set.godeigto sald JHMNUNG IPYE cOLin JESHEIEON G0 d GRideds 1

Cl aim 46 mhera h a gul de on sa nner surface sal d honéd bore
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of said honed bore nerges with said locating and orienting profile, said
helical gutHeahadtagtaofii gpyahy.thereof at a non-normal angle with respect
to an axis of said honed bore to prevent a boring tool frominadvertently
engagi ng sai dshel i The guédeod 5%s Theaitedodias €taimedd s n WHenahmi6 saier ei n
said first and second doubl e-acting springs each contain a stepped portion,
a ranpedapbuatdngofmandxelaccomprhgerariir SAMPEdy FFHEPRj §aid step of

further subsequently transitioning comprising the step of moving
gsaid ramped portion to a position radially inward of said first
and second double-acting springs when said actuating mandrel
moves into said intermediate axial position to urge said first
and second double-acting springs into said deployed position. |

52. The method as recited in Claim 46 wherein said step of
further subsequently transitioning comﬁrises the step of securing
said actuating mandrel in said second axial limit position with
a lock.

53. The method as recited in Claim 46 wherein a shearable
member shearably maintains an upper sleeve in a predetérmined
position with respect to said common mandrel, said step of
further subsequently transitioning comprising the step of
shearing said shearable member with said upper sleeve.

54. The method as recited in Claim 46 further comprising
a shearable member capable of maintaining said subsystem in said
set mode, said method further comprising the step of shearing a
shearable member to allow said subsystem to transition from said

get mode into said running mode to retrieve said common mandrel.



st epped portion as said actuating mandrel noves from said intermedi at e

axi al position into said second axial linmt position. 60

recited in Claim46 wherein said step of initially operaillmnmnﬂwﬁﬂmue
step of traversing said |locating and orienting keys through aitd Honéd bore
past said | ocating and orienting profile, said step of subsequently
transitioning conprises the steps of tr2%ersing said |ocating-and orienting

keys back to said Iocating@and orientiqg profile and engagi ng said.l gcating
and orienting Xeys TherBekiod 34 reqheed inyStaimad6 r EeFERET| ROTPRLALAG
wherein said helical -guide.on said inner surface is.a right hand helli X
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di verter imﬁﬁfgﬁﬁ¥¥¥gﬂééﬂdfzggid common mandrel and cooperating to locate

and orient said mandrel within said surrounding honed bore.

56. The method_as recited in Claim.46 further ébmprising
the step of placing a mass of a supporting drillstring on said
common mandrel to causes said subsystem to transition from said

" set mode into said running mode. |

57. The method as recited in Claim 46 whefein a helical

guide on said inner surface of said honed bore merges with said
locating and orienting profile, said helical guide traversing
more than a complete periphery of said honed bore.
| 58. The method as recited in Claim 46 wherein a helical
guide on said inner surface of said honed bore merges with said
locating and orienting profile, said helical guide having a
sidewall thereof at a non-normal angle with respect to an axis
of said honed bore to prevent a boring tool from inadvertently
engaging said helical guide.
" 59. The method as recited in Claim 46 wherein said first
and second double-acting springs each contain a stepped portion,
a ramped portion of said actuating mandrel traversing said
stepped portion as said actuating mandrel moves from said
intermediate axial position into said second axial limit
position.

60. The method as recited in Claim 46 wherein said step of
initially operating comprises the step of traversing said

locating and orienting keys through said honed bore past said



55 .
locating and orienting profile, said étep of subsequently
transitioning‘comﬁrises the steps of traversing'said.bocatingwand'
orienting keys back to said locating and orienting profile and
engaging saidilocating and orienting keys therewith.

61. The subsystem as recited in Claim 42 wherein said
helical guide on said inner surface is a fighﬁ hand helix thereby
preventing said helical guide from interacting with drilling and
service tools.

62. The decentralizer as recited in Claim 1, further
cémpriéing a force limiting device for limiting a force by which

said diverter may be decentralized.



