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OF DI SCLOSURE [0001] Enbodi ments di scl osed herein generally relate to a
downhol e wWoab10/1¥887¢ specifically; enbodi nents di scl osed PREmEPR010/081333e t0 a
downhol e drift tool designed for use within the oilfield industry.
BACKGROUND 1000211 n oilfield exploration and producti on operations, prior
to running any tools into a borehole, it is a comon industry practice to
performa drift of the borehole. Drifting is a nethod used to neasure and
verify the .inside dianmeter of a pipe or other cylindrical tool that may be
di sposed in the borehole. Typically, a cylinder or pipe of a known

di amet er, of t eNJUSLTTPEE S'PA@E MECHANPCAR DRIFBTOOR! pe or

cyllndrlcal t ool di sposed downhole in the borehole. The outside dianmeter of
the rabbit determ nes the maxi num wor ki ng di aneter of the borehole. The

drift diameter, or inner di aFHE:D OF DISCLOSUYREl pl anners to determ ne
what size tools or equi pnent may be di sposed into the borehole. Drifting is

al so used to establish that the borehole is clear of obstruction, identify
any pd000tjul ar |Exmhdiméns dis¢lnsed hergin gemesdi b relateatncalcbmélnmpel Mrae spesiflcsllinr
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known di amefiifield(iadgtry. a downhol e tool), is deployed into the borehole. If
the drift is obstructed, efforts are made to nove the drift through the
obstruction. However, if the dri BA@KIGROAUNPRSS the obstruction, the drift
and tools nust be recovered to the surface, and a drift of a snaller

di aneter is deployed downhole into the borehole. In sone cases, multiple
drift [0082lges are oilégldi ¢xpibratidn snd pmldnétqmeopcm}ioak Swidreo usadng any hedk irko@wn

| andmar ks mnthl t he borehol e,, such a p rofiles or tu ag
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bor ehol es  afetRsEEhel € Mehkige At amf@lt}& ih§ldediaker bhe pipasr atHeatjlamirefl tool that

fl owcontrol devices, such as gF and chokes.
may be disposed in the borehole ypically, a cylinder or pipe of a known diameter, often
referred to as a rabbit, is pulled through the pipe or cylindrical tool disposed downhole in the
burehoie. The outside diameter of the rabbit determines the maximum working diameter of
the borehole. The drift diameter, or inner diameter, is used by well planners to determine
what size tools or equipment may be disposed into the borehole. Drifting is also used to
establish that the borehole is clear of obstruction, identify any particular landmarks within

the borehole, and/or ensure that tools or other downhole assemblies will be able to travel

through the borehole to reach specified depths.

[0003] Typically, the drift, a cylinder or pipe of a known diameter (e.g., a downhole tool), is
deployed into the borehole. If the drift is obstructed, efforts are made to move the drift
through the obstruction. However, if the drift will not pass the obstruction, the drift and tools
must be recovered to the surface, and a drift of a smaller diameter is deployed downhole into
the borehole. In some cases, multiple drift changes are required. This technique may also be
used to check known landmarks within the borehole, such as nipple profiles or tubular
crossovers. It is common to include landing nipples in most wellsA and boreholes at
predetermined intervals to enable the installation of ﬂow-contrel devices, such as plugs and

chokes.



WO 2010/ 118876PCT/ EP2010/ 002335 [ 0004] However, the redepl oynent of nultiple
and different drifts may be an extrenely protracted sequence of events.

Thi s may we=010118876addi t i onal costs, especially in a ri @CEMmPR010/M38E, as
such operations may increase the tinme until any production is received from
the well. SUMVARY OF DI SCLOSURE [ 0005] I n one aspect, one or nore

enbodi nents of the present invention relate to a downhole tool for
nmeasuring a dianeter within a borehole, conprising: a mandrel having a
first end and a second end with an axis defined therethrough, wherein a
tapered surface is formed on an outside surface of the mandrel such that a
first [60@d]of thé{d\wperr, gbke sedepmymehtsf muliiplgend diiferentedrifthamyabes et erttemaly of
the tapered surf and col | et .di sposed bout t he %rel such t.hat the
collet is e&%f%ﬂr ¥Guense nfy EVeRfongdy. aya)'ieisg dr‘i‘é“%ﬂ%? P GPEHATR IR Fig o
t he mandr eleniiforfndh, 48 GLéHOSpek At g ihéressk RGO untilngyrpRodlicBbn idretdigesREMmNd
end of the nmandrel. [0006]1n one aspect, one or nore enbodi nents of the
present in¥kameelbn relate to a method of neasuring a dianeter within a

bor ehol e using a downhol e tool conprising a mandrel having a first end, a
second end, and an axis deSUMMARY DRIIHBLOMIRE col | et di sposed about

t he nandrel the nmet hod conprising: disposing the downhole tool into the
borehal e such that the first end of the mandrel enters the borehol e b%fore
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borehol e, wherein, baséd on the force applied to the downhole tool, the .
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di aneter than a second end of the tapered surface; and disposing a collet
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of measuring a diameter within a borehole using a downhole tool comprising a mandrel
having a first end, a sécond end, and an axis defined therethrough; and a collet disposed
about the mandrel, the method comprisinéz disposing the downhole tool into the borehole
such that the first end of the mandrel enters the borehole before the second end of the
mandrel; and applying a force to the second end of the downhole tool, upon the downhole
tool contacting an obstruction in the borehole, wherein, based on the force applied to the
downhole tool, the collet moves along the axis of thé mandrel with respect to the mandrel

such that an outer diameter of the downhole tool decreases.

[0007] 'In one aspect, one or more embodiments of the present invention relate to a method
of.man‘ufacturing a downhole tool for measuring a diameter within a borehole, comprising:
providing a mandrel having a first end and a second end with an axis defined therethrough,
forming a tapered surface on an outside surface of the mandrel such that a first end of the
tapered surface has a larger diameter than a second end of the tapered surface; and disposing

a collet about the mandrel such that the collet is configured to move along the axis of the



WO 2010/ 118876PCT/ EP2010/ 002335 nmandrel wth respect to the mandrel in a
direction fromthe first end of the mandrel to the second end of the
mandr el . WOQ0BJ1@B4ter aspects and advant ages of the pres®qU/EPAVOMOIH Wi | |
be apparent fromthe foll ow ng description and the appended clains. BRI EF
DESCRI PTI ON OF DRAW NGS [ 0009] Fi gure 1 shows an expl oded view of a downhol e
tool in accordance wth enbodi nents disclosed herein. [0010] Fi gures 2A-2C
show nul tipl e cross-sectional views of a downhole tool in accordance with
enbodi nents di scl osed herein. [0011] Fi gures 3A-3C show nultiple perspective
and cutaway views of a downhole tool in accordance wth enbodi nents

di scl osed mgindidh.with respect to the mandrel in a direction from the first end of the mandrel to the

second end of the mandrel.

[0008] Other aspects and advantages of the present invention will be apparent from the

folowing description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0009] Figure 1 'shows an exploded view of a downhole tool in accordance with

- embodiments disclosed heréin.

[0010] Figures 2A-2C show multiple cross-sectional views of a downhole tool in accordance

with embodiments disclosed herein.

[0011] Figures 3A-3C show multiple perspective and cutaway views of a downhole tool in

accordance with embodiments disclosed herein.

DETAILED DESCRIPTION

[0012] Specific embodiments of the present disclosure will now be described in detail with
reference to the accompanying Figures. Like elements in the various figures may be denoted
by like reference numerals for consistency. Further, in the following detailed description of
embodiments of the present disclosure, numerous specific details are set forth in order to
provide a more thorough understanding of the invention. However, it will be apparent to one
of ordinary skill in the art that the embodiments disclosed _.herein may be practiced without
these specific details. In other instanbes, well-known features have not been described in

detail to avoid unnecessarily complicating the description.

[0013] ‘In one aspect, embodiments disclosed herein generally relate to a downhole tool to be
disposed into a borehole and/or _méasure a diameter within a borehole. The downhole tool
includes a mandrel and a collet. The mandrel will have a first end and a second end with an
axis defined therethrough. The mandrel will also have a tapered surface formed on an outside
surface thereof the mandrel, in which the tapered surface may increase in diameter across a
portion of the mandrel. Further, the collet of the downhole tool will be disposéd about the

mandrel and will be configured to move with respect to the mandrel. Specifically, the collet
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DETAI LED DESCRI PTI ON [0012] Specific enbodi ments of the present disclosure
wi Il now be described in detail with reference to the acconpanyi ng Fi gures.
Li ke el er®0t281/'11887he vari ous figures nmay be denoted by PCREPREDONBAT e
nuneral s for consistency. Further, in the follow ng detail ed description of
enbodi nents of the present disclosure, nunerous specific details are set
forth in order to provide a nore thorough understandi ng of the invention.
However, it will be apparent to one of ordinary skill in the art that the
enbodi ments di scl osed herein may be practiced w thout these specific
details. In other instances, well-known features have not been described in
detail to awayilt configered3amidve atargothe @aisiofghe mendrek with ptspect. to[ O 18ihirel,cnd

aspect, enbodi nents di sclosed, herein.generally. rel.at 0 wnhol.e, topl to
Do a1 sposed™ ST mande ERBTETEHE BEvmrbe e e oy Refrsl rfIRE HiguEA L B
The downholsgcoh@@hd btk wekadred Mmandrel and a collet. The mandrel will have a
first end and a second end with an axis defined therethrough. The mandrel

will gbm]have_ Fht MpRFRGuIHES GGRe FARIRAMEN 2RY iR Afumntyf Gteps Nanaath hae
mandrel, 1'n which the tapered surface may increase in dianeter across a
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tapered suifiac@sibt e WM thEBYreRbRenbAE ML pértiBhs bAthetds118f may 8RS mdvi
which the steps may increnmentally decrease in dianmeter: Further, the collet

may i ncl udecrges thestepb & thertapgsest surfage. With fihia muyeeieel of the galiptnbaoulss diameter
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parti cul ar ldgwhhele sdabps of the mandrel (if present). As such, as the collet
noves with respect to the mandrel, the borehol e engagenent portions of the

col | etjooBs] al SO RFRYENEBEHWIS Fidike 31 @PSxfbdddhbew dpardavnivleftasiel 01Vihtddcdriarce
novenent of the collet, the outer diangter of the collet may progressively
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accor dance :
mandrel 111 may be formed asa first portion 111A and a second portion 111B; however, -

those having ordinary skill in the art will appreciate that the mandrel may also be formed
using more than two portions, or the mandrel may instead be formed as one structure without
independent portions. In this embodiment, the first portion 111A and the second portion
111B are configured to attach to each other, such as by using a threadéd connection shown in

Figure 1.

[0016] The mandrel 111 of the downhole tool 101 has a first end 113 and a second end 115
and includes a tapered portion 117 formed on an outside surface thereof. In this embodiment,
the tapered portion 1.17 of the mandrel 111 is formed using a plurality of steps. However,
those having ordinary skill in the art will appreciate that the present disclosure is not so
limited. In one 6r more embodiments, the tapered portion may instead be formed using, for
example, a smooth surface or a surface with notches formed therein. Regardless, the tapered

portion 117 of the mandrel 111 is formed such that the tapered portion 117 decreases in



wi th one or nore enbodi ments is shown. The downhoie tool 101 includes a
mandrel 111 and a collet 131, in which the mandrel 111 has an axis 110
defi ned tWerethrnssigh. As shown, the nmandrel 111 rmay be POTHPAIAH02B3F i r st
portion 111A and a second portion 111B; however, those having ordinary
skill in the art will appreciate that the mandrel may al so be forned using
nore than two portions, or the mandrel nay instead be forned as one
structure wi thout independent portions. In this enbodinent, the first
portion 111A and the second portion 111B are configured to attach to each
ot her, such as by using a threaded _connection shown in Figure 1, [0016] The
mandr el 11111451ﬂet?11f1831@6%ﬁﬂblaé sheysn im Bigutgals the tapered pastign 113 d%ﬁﬁepsas igReteiid
115 and i ngl4es, n%rﬂgﬁerﬁgtgﬂf 1390 e hah RENTEI. 8 8o Uha 15 oPie hitfire] 111.

thereof. In this e I ment e tapered portion 117 of the mandrel 111 i's
forme nga ura it St se oF di
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mandr el 11ZXkolléthis 1hedyebhoitte wgagaemmaupoﬂwmman&aﬁwm \elng&gpeoandmmm 110
across the tapered surface 117 of the mandrel 111. For exanp ihown

Figure 1, tHéhe mpedrely therrbyzale qlflrlmgmelmé@o& @&ngwaﬂmérlééﬁ“aehﬁ to the
portions 133,0f,{dAe 189t grso 13 Loy &eﬁea%&ampm%ws%h JuaWhral.| As iHewaigts; ;and

outwards with respect to the axis 110 of the mandrel, thereby also enabling
t he bor eholneoven yetheresprct pothei mnlsdr@_lssl lattheabmhlolt: @ngmn@nﬁpm@mm éh% will3navs
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bor ehol e engagepent portions 135 may aI be able to d er t |n
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an outer diRpRLLI TRE pP&@ssClQl‘{mcﬂlﬁzugééalln Mode dcaifiegswase. This process will
be di scussed in nore detail bel ow

[0019] Referring still to Figure 1, the mandrel 111 of the downhole tool 101 may include a
mechanism to enable movement of the collet 131 one direction across the mandrel 111, but
prevent movement of the collet 131 in the other direction across the mandrel 111.
Particularly, this mechanism may enable the collet 13'1 to move in the direction from the first
end 113 of the mandrel 111 to the second end 115 of the mandrel 111, but may prevent the
collet 131 to move in the direction from the second end 115 of the mandrel 111 to the first

end 113 of the mandrel 111.



[0019] Referring still to Figure 1, the mandrel 111 of the downhole tool 101
may i nclude a nmechanismto enable novenent of the collet 131 one direction
across theoreardnes76111, but prevent novenent of the col PET/EP3@0I0M3BHe ot her
direction across the mandrel 111. Particularly, this nechanism my enable
the collet 131 to nove in the direction fromthe first end 113 of the
mandrel 111 to the second end 115 of the mandrel 111, but may prevent the
collet 131 to nmove in the direction fromthe second end 115 of the nmandrel
111 to the first end 113 of the mandrel 111. WO

2010/ 118876PCT/ EP2010/ 002335 [ 0020] As such, in one or nore enbodinents, to
enabl 0026 sel exd such, iMusTBNMDE etnbedienisetio Eddblevisiidh sedsptiee tmdvenieheof the

mandrel 111, the mandrel 111 of the do ole tool 10 y. i ncl ude

rat chet i ng SRHehEH; Wih 155pect &t mprdiel (11 ern?faqr%'hleltjiiqug}ﬂasewﬁlmlg o1 391 SHgan
may i ncl udqnau&wérytaﬁﬁ%&emjs% $9csptcifiedly, fiGaRHsiHoNbechasishiEs 1RBowWAmERd
to fit, at least partiall within the socket 157. Further, the bushing 153

may al so ben¢lodaredushingrd9é andta saskett 1 arlie dusing Wiss hinay beorsesditet fit1 BY laaplen
di sposed in_and en e i t t 7 et e i o]
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groove 119 forned op, a uter surface thereof [Q021] The | e groove 119 of
the mandr elsuh hg ‘%“SgﬁﬁgiS&&’%gﬁrﬁﬁ[‘%tH’@d@%Ch\m“Fﬂ Phér% |aefe'§?18 vedSS §piniade
bushi ng 153):SME thstdeadurfabie (BRI Sighikpi3; tRNGAandriel Bb¥hay tiRQuddh GhAt ighdhve 119

mechani sm 151 when connected with thé socket 157, may nove in the direction
fromthe fifpepedegnrniogersirfadechergplir el 111 to the second ‘end 115 of the
mandrel 111, but is prevented fromnovenent in the direction fromthe
second002t] 115 dhetrhale rgaomieel 191df1the onandeelflild sis cenfigulddB totngage witintheefemalel .

The ratchetin api,sm 151 t hen b onnect e ot collet 131, e.qg.
by havi ng t%%&,gggg‘e?? i@%ﬁ?quﬁg% ﬁPﬁhglai?ﬁge &Bgﬂ%ﬂgfﬁﬂ ?L@Q%B?fﬁ?yect%e trgtcpﬁglgg
col | et 131 fhévhenigh 181t WkeacmdeqannemttheBodet $hMWhay THolve it eivnéiedction fidin tHee
ratcheting mechanism 151 with the collet 131 may then enable the collet 131
to only rovstgrdilid ofthemandsel kil gmthgisceng erd blngofithe mapdseh &L hyjsdireviented; o

the second gpdl mhlemed: ih i MRRALLkoMlde sEQWBRN 115 BO8R having 1ongunaty: sid | |
inthe, art wll appreciate that other nechani sms nay al so be used to

enabl e t he 1d8lof¢hd mendrelvEitethe oftchehiog crdchatismil b h mayghercbe cannetted tathdreellet
such as by .i,ncorporatin he us in,.a.locking.device, or. a Qne-way
clutch ¢ ha 2nash 2y oS hoselieh ST of R st Pund FHITELLF Bt ot

[ 0022] Ref er13il n@rosgh klthieadddi @unectibn a BRowlpVITHio kendeotidn dOthe ratghdtingtrhedhanism

i ncl ude one or nore shear pins (shown | at in Figure 2), In the enpodi nent
shown, the IShedth e falletdy! pey dhadyrpably t'ﬁwcﬁ(?@hﬂtfw wav%w t&iflff@lﬁ)&%% |
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incorporating the use of a pin, a locking device, or a one-way clutch that enables only

movement in one direction across the mandrel.

[0022] =  Referring still to Figure 1, the downhole tool 101 may further include one or more
shear piné (shown later in Figure 2). In the embodiment shown, the shear pins may be
~disposed through the mandrel 111 (such as at shear pin hole locations 121) and into a disc

123. The shear pins disposed through mandrel 111 may be used to provide resistance to the
movement of the collet 131 with respect to the mandrel 111. For example, as shown, the

downhole tool 101 may include an inner sleeve 141 and an outer sleeve 143, in which each



WD 2010/ 118876PCT/ EP2010/ 002335 of these sl eeves 141 and 143 may be forned
to be disposed about the mandrel 111. The inner sleeve 141 nmay then attach
to the covDap10138876such as through the attachnent of th@Criree108)288ve 141
to the ratcheting nmechani sm 151 and the ratcheting nmechani sm 151 attachnent
to the collet 131, and the outer sleeve 143 may abut a portion of and/or
attach to the mandrel 111. [0023]Wth this configuration, as the collet 131
noves with respect to the nmandrel 111, the inner sleeve 141 will nove with
respect to the outer sleeve 143. The discs 123 attached to the mandrel 111
may be disposed in a gap fornmed between the outer sleeve 143 and the

mandr el 11Df thiese slbéveh 14 hend Memaybe trmed dilbadigpesed)alymit theenatidseld 11 2Bhedionérng
novenent. Specifically, as_the ipner, sleeve 141 ves .in the diregtion from
the firsi ofavalaf Gvine® dndrio 84 F01d 5 Sucb oo ERahd shGpnl 8F ey
111, an endleRfe 141Et0i the RitctRtiRE MR cHahIsn § 1 ardotit ractdtiap gagRarlisie 161 agschhiat to
havi ng the shear pins attached thereto. The shear pins may then provide

resi st ance thgyenlissd 31 rmed b ewenslesre Hdeman At aspastom off and/ofgiashy &q thefpandrel
enough forggy the inner sleeve 141 nmay overcone the shear strength of the
shear pins, thereby shearing one or nore of the shear pins to enable

furth vemen f. i . sl W ' l,eqve
143 ad§0Pe rand B S Sor Rl RRHE oAkt 19 hbVESRRR Gk b ¥ AlEH ETRE
i ncrement s ihred Bleeac M DiMile movasvigtheepect ar therutdrasledivs po3.eTheadisesnEjustached to

increnents from eagch, other, as desired. Further, each of the she i ma
be for med 1bF MENGEEH Al Py ten@Sposed i dgiaRslomped phveen day oyen Slers, 143 bnd'the

al ternati vehandRe 119r fERhich thevithedisfcb s ent nragsatagsgei ¥R &hgan3sdurRidhbomers.
desired. [0024] Referring now to Flﬁur es 2A-2C, cross-sectional views of a

downhol e t Sorcifically, as shecngmpleeven 4lhnmenes ir theshitsctéern Gamnibatfyyst ends hbinal thas
di scussed %pa}%\é%é bt "% ﬂl%%@&@eentdoﬂ's e nﬁgéﬁ'ei‘% B aﬁlég‘dlﬁ&hiﬁmﬁeﬁ&%& 149 Wwifie
00 Yy ownnol e, (0]

downhol e t shown T'n Figure 1, may be di spose such as t
drift a borabinodre. enghgnthdrdifdsi 12§ leavbyy thhehenr pilseatthoeththesetd.Clle $odr pray niny

0025 For e RS THERE LT OBM OIS A (PERFE: hloHAURIRol 4" FOBIER201

may have t ligrckNiheiiherf dlbdve BNt MaglasiefRRel GUrshbaroareapth hlitHeystdey elrapad:ayt er
di anmeter, as shown in Figure 2A. As the downhol e tool 201 though continues
further intbearing anerostmesre of theeshgprapips & ensble fusthpromerynent pdyhejbreegewe 41

size. As S%BY regl%%t %)mh&lt@r gl@&l‘e 14938 GRUNASY 1‘11.nﬂa(ihn(gtetrhges'h€ar pins may be

disposed at equal increments from each other, as shown, or may be disposed at unequal
increments from each other, as desired. Further, each of the shear pins may be formed to
have similar shear strengths, or the shear pins may alternatively be formed to have different

respective shear strengths, as desired.

[0024] Referring now to Figures 2A-2C, cross-sectional views of a downhole tool 201 in
accordance with one or more embodiments is showh. As discussed abdve, the downhole tool
201, having a similar structure to the downhole.tool 101 shown in Figure 1, may be disposed.
downbhole, such as to drift a borehole. When drifting a borehole, the downhole tool 201 may

be specifically used to measure the diameter of the borehole disposed therein. -

[0025] . For example, when disposed into the borehole, the downhole tool 201 may have the
initial fully extended configuration and fully developed outer diameter, as shown in Figure
2A. As the downhole tool 201 though 'continues further into the borehole, the diameter of the

borehole may decrease in size. As such, the downhole tool 201 may contact and interfere



WO 2010/ 118876PCT/ EP2010/ 002335 with the wall or surface of the borehole
because the outer dianeter of the downhole tool 201 reaches about the sane
si ze of twe 20rmass87di anet er of the borehol e, thereby prevPemEPgoMRRBHher
novenent of the downhole tool 201 within the borehole. A force may then be
applied to the downhol e tool 201, such as to the second end 215 of the
downhol e tool 201, to nove the collet 231 with respect to the mandrel 211
such that the outer dianeter of the downhol e tool 201 decreases. [0026] When
a force is applied to the downhole tool 201, assuming the force is large
enough to overcone the shear strength of the shear pins, this enables the
bor ehol e engdghesvall qrentfacens tR8bortholebvausd tha guteh diatreeee € thesdowrho ke t2AI7200f

the mandrel 211. Specifically, .the borghole age t portions 235

cont act ¢ haedlFs Shab e Serie Sigb PSS Beh SRR T (g BN EaneisRY PRYCTE fHater

downhol e t GRdvesidht ¥f th dowWIbIE Fdl TBDEiBin e bofH6lk. Altaicetnts the Bhebied to the

engagenent q%ortl ons 235 nove al ong the tapered surface 7. During this
t

2
movenent , tdeenhplgdpolsiMevechoapito thiiserpndend ZiAedithel dewniale tead 1208+ toomeve {fe) |
contact theoflsas | P91 1 Ridhsnal - heARvARS N boed
above, v\/ne(r:\co{Ci ﬁ:ﬁ? o‘%@gmgg%r PgthF% ntﬁ% dommﬁo%éh?g%?pdl%%%{eg%g g?r%r)es t6 ﬁet
shear strenr§lldeatasehie shear pins, the shear pins will shear and the discs
223 attached thereto will nove along the mandrel 211. [0027] Accordi ngly,
wi th t[pe26jovenerWhen a foie: is applidd t83He ddvirtholeatspleill, a8uinig thafidteels 12rkd enduph

outer dianmeter of the collet 23], d, .thereby, the outer di ter of the
downhol e t 681°vEEeme, ¢ (hercriEags o LB, (s SRR OE (PORTGl ENPEmERe
col I et 231 MasnRansia!hie"RYEE 1R AP&ted RErARPEITESE G hafgel2h (. ShedifiGliyangdr el
211. As such, through the engagenent of the borehol e engagenent portions

235 wit h t therahalseengdgenent poetians 7235f meh contagtdthe [surdace, oft the Poesinls, a8 whieh thet er

di t fo th t.23 i iWZ8. ' '
G amet o ofo R Bl Bl o b BoRELeARE I ol s AN BB RO,
pi ns di sposagadeheaupbrtivhe2ddmndivelaléiplthe itapevddi airfatd2e? BDlnday thd movement, the

particul arl,y shown have sheared in the nt of the coll 31.
Figure 3B § _lefvre&ﬁloooﬁh@nlécewcteédf b e £RC e rpets idrfag%_ﬁwng the
col | apsed isRedlipp{¥Rit@Ehed FRRE0! AS BkdcYibed BOVEOWEGOHE fGBHRAYATB RS tHIQIkARE 18515
have noved across the entire tapered surface 217 of the mandrel 211,

causi ng t h@0bwvercories ther tiearoftrenpid ¢fdthe sheap pins, thgphearhnias wilhshegpaed thei dipest er

SI)1}3??138%@1’%@%h‘ﬁf%%@ﬁ‘°ﬁ§%§@f?‘}%%@?&én¥? in which the tapered

surfa t he downhol e togl i ncludes. s s 0 d therean, sho i

7 ur 400871, d” » AR50t Bt e g P RCer B PRV FEE R iore PR alLes
i n di anet erthe bwter éxmeTet of thecollRe 281, didl thebh Ot roRitdr Sliarhdier Sft thp lo@ihbleool
tapered surface. may be forned to have an increnental decrease in_dianeter
of about 0.2Pbowilhdqeseasy Forpxamplet wanﬁnJh@raﬁBnH}eéO@%%ﬁiab?érﬂa&a byHeoedeps

of the tapeigy Htdperd TR%cLLIT oF RUndfard1aMe. AY shalCHRBREH B éﬁ? BRIE of the
di aneter of about 0.050 in (1.27 Further, other increnental decreases

in di anet erborshslsdengpgemer osiirnsi J3g wish wksetapeted sytfees 27 08 thmandreh@hbirtbis
ol o e 9B Bl D AE P e TRSR LAY 08, S5 Balech e 4
used when fdametergofsthe @sllet@B ishadsot dgpendemht ,snpori doeshepi)? 61 Ref ghear pigs ;dmpoieﬂ
Figures SA-tP:lsrghg}?trl]]gtrr?a%rdre?Erl iJ,Cl;[] %h?(lzh tih§eess 8z¥rm})ir(1)sf ar(ea pgr(t)imgr )lzghgv(\?n9'lo }ilar\]/e sheared in

the movement of the collet 231. Figure 3B shows the downhole tool 201 after the collet 231

has fully collapsed in diameter. Specifically, the borehole engagement portions 235 have

moved across the entire tapered surface 217 of the mandrel 211, causing the outer diameter

of the collet 231, and, thus, the outer diameter of the downhole tool 201, to reach a

minimum.



accordance wth one or nore enbodi nents. Particularly, Figure 3A shows a
perspective view of a downhole tool 301, and Figures 3B and 3C show cut away
vi ews of wheotompsiel e t ool 301. As shown, the collet 33PCHEPRHIS/OMIIMhol e
too! 301 includes a plurality of armportions 333 and a plurality of

bor ehol e engagenent portions 335. However, in the enbodi nent shown, rather,
t han havi ng the borehol e engagenent portions 335 di sposed at the ends of
the arm portions 333 (such as shown in Figures 1 and 2A-2C), the borehol e
engagenent portions 335 are disposed within the body of the arm portions
333. As such, .the.borehol e engagenent portions 335 are still arranged to
engage00R8] t apergtntbodintengs thlwhith thbaapeast] swfacs bt .th¢ AORhhdtetbdleihcludds §tbpss
enbodi nent,  and as noted above, the dommh |l e tool 301 does not have t

i ncl ude a riampgseiherrynnds IFAAWE P Fghicsr] ap éAdast s etepogray el fopmpdsto ﬁ«'fwe

operate f Urlﬁérknﬂ@x%l' &’ecYEaEJEQthlﬁnét@xt %?Ek&ﬁpl@ﬁﬁ%@'o?%ox@renﬁiaﬂm?énﬁerthéét%é Gl

mechani smto enabl e sel ective novement of the collet 331 with réspect to
t he mandr elthg taperedssusfaech may rbeofeemed terbaee amiyesd¢mentalsdectdage Hodiamstes qfcabput301

may rely on{ ecltns(?ga{[ﬁl% ri-sur% %r pllI:I %\ég ot rfg)(% f%’ﬁg& ﬁ‘igl:agdthe Ype ohtthe? {aP%]rgg GRhdeEt

331 with resp e nan Whin gures,
t he downholmayt b@forﬁﬁy 1) rhaireude n&rémahalr@cmasﬂmddxsme&edf abouit [0e050i in . 2enﬂm)

thereof. This fishing nec have .a { hreade onnecti on fo med therein
(as shown) Fughe eﬁé‘%ﬁée”&‘t"rﬁgﬁ %ﬁ@&?féd’ﬂ Siameley aF PIOT¥ @P SRHFIRG, ‘?‘@’8?}“ n&&ﬁ §¥ch

the WO 20104s1ih 88 AR IERART HLISRIT th & ér@@ SEHPATE. THRDSe ka@wggam,&ﬂy &0 in the

mul tiple purposes within a bor ehol e, suc retrieving her tools,
cl eari ng olsst wiklcappoesatpihetether inetenientst hreanmC@mﬂn@s at aHdmanpe osdskwhan feemingns

as are co | prent. However, those having ordinary skil
in the ar”@&QFPpégﬂ$é§Qg@§uﬁﬁ&% such fishing necks are not necessary, as a

FPenMINBACC" | ST R SRn et PR G an e S ERR ALY B Bo R d g fcof ®

nore -of t h%cé&hmwi Wigh ¥ @9 thdge Sembodiriénts. SPREEAIIABN IR SN 6@tk Bejey ectmy
provi de a downhol e tool that allows a neasurenent of the dianeter o

bor ehol e. PdEW éf(aﬁ‘BWBhOIB)&O(m?’Qbo@dn@g‘areﬂéﬁ/rﬂﬁ‘é|3§ $heB! cytavaic sV gk the %wa?ole

embodi ment § @ 5 03eGolA! Blencdift 832 FPUE RN Fnoit gh1 AAMNBOLE ot OOk IBY of arm
sel ectively decréase in diameter to provide a reading of “the inner’ di anet er

of the bor glogians Fii ahéra péurblagi of oschdles cnmememtepentlnnm@Serﬂw@er ain the
downhol e tooI t,hat creas he efflc c roductlon for )
For exanpl e eg oy RBFLEARER" iR Bt i AHaup e Pt e % 3 frpas &
herei n may tkd endshaf thetdim ;ﬁtﬁﬁ&sf 833 (sukh iaplskRowhins Fikuneshdladid \B2eDCYrthé boregioke
borehole. . :
engagement portions 335 are disposed within the body of the arm portions 333. As such, the
borehole engagement portions 335 are still arranged to engage the tapered surface 317 of the

mandrel 311.

[0030] Further, in this embodiment, and as noted above, the downhole tool 301 does not
have to include a ratcheting mechanism. Rather, the downhole tool 301 may still operate
functionally without a ratcheting rhechanism, or any other similar mechanism to enable
selective movement of the collet 331 with respect to the mandrel 311. As such, in one or
more embodiments, the downhole tool 301 may rely on the shear pins to prevent any

undesired movement of the collet 331 with respect to the mandrel 311.

[0031] As shown in each of the Figures, the downhole tool 'may include a fishing neck
disposed at the first end-thereof. This fishing neck may have a threaded connection formed

therein (as shown), or may have other mechanisms and tools formed thereon. As such, the



[ 0033] Furthernore, it should be understood by those having ordinary skil
that the present disclosure shall not be [imted to specific exanples

depi ct ed WO 2019é11887§ur es and descri bed in the specifi cat PEH/EP2E0H023BS

vari ous nechani snms nmay be used to expand the arnms to the borehol e wall

wi t hout departing fromthe scope of the present disclosure. Wiile the
present disclosure has been described with respect to a |limted nunber of
enbodi ments, those skilled in the art, having benefit of this disclosure,
wi ||l appreciate that other enbodi nents nmay be devi sed which do not depart
fromthe scope of the disclosure as described herein. Accordingly, the
scope of t Hehingvesok insay béaddpteddforl muliipledpurpdsgs lwithihe tair¢tadd) esdcle bsi neievingD
2010/ 118876PCT/ EP2010/.002335 CLAI M5 What .i s, cl ai is: 1. A downhole tool
for measur iR 40U &R ORFHISHRANSPTESE RSP thﬁBP&?ﬂS@i ! any b PETRS of RS a
first end Q:Bﬁmﬂm?%tﬁnﬂslﬁ?j eiiipthedt) [oWsvetlefhonedatingr atiihasugkill wheeehr will
tapered surface is forned on an outside surface of the nmandrel such that a

first end @pprepiate thpieiuch fishing aseksips nat negeyjany, as aderehole fien in acwedange il of
the tap.efe%@;&m%{;eegnt?&‘?ﬁmgmaﬁh f%ﬁ:ﬂ@%‘?ﬂhﬁg?% ‘the mandrel such that the
0O nNnove a t

collet is configure ong the axis e mandrel with respect to

t he ﬁ | in irection.fromthe.first end, of. the mandrel t.o,f{he second
end oIR8 munaafbodiabidiisc Bl rfan B3 BT dointfe TRl ok BPEFL g
of the tapedeshtsdes | Fiese, dnsbodiri@as @idclobddstieih ondyliRovide atdoamtloleftoslnbatraiods el
than the second end of the tapered surface. . ) .

measurement of the diameter of a borehole. For example, by disposing a downhole tool in

accordance with embodiments disclosed herein into a borehole, the downhole tool may

selectively decrease in diameter to provide a reading of the inner diameter of the borehole.

. {
Further, embodiments disclosed herein may provide a downhole tool that increases the
efficiency of production for a wellbore. For example, a downhole tool in accordance with
- embodiments disclosed herein may eliminate the need for multiple runs downhole when -

drifting a borfehole.

[0033] Furthermore, it should be understood by those having ordinary skill that the present
disclosure shall not be limited to specific examples depicted in the Figures and described in
the specification. As such, various mechanisms may be used to expand the arms to the
borehole wall without departing from the scope of the present disclosure. While the present
disclosure has been described with respect to a limited number of embodiments, those skilled
in the art, having benefit of this disclosure, will appreciate that other embodiments may be
devised which do not depart from the scope of the disclosure as described herein.

A‘ccordingly, the scope of the invention should be limited only by the attached claims.

10



3. The downhole tool of claim1l1, wherein the tapered surface conprises a
plurality of steps that decrease in dianmeter in a direction fromthe first
end of tH&OrANdINes76t o t he second end of the mandrel. 4PCTH®20038% e t ool
of claim3, wherein the plurality of steps decrease in dianeter at a
predeterm ned increnent. 5. The downhole tool of claim1l1, wherein the
coll et conprises deflectable armportions wth a borehol e engagenent
portion attached to each of the defl ectable arm portions, wherein the

bor ehol e engagenent portions are configured to engage the tapered surface
of the mandrel. 6. The downhole tool of claim5, wherein at |east one of
t he borehol e engagenent portions coOmITARPRS a tapered surface fornmed thereon
configured to engage the borehole. 7. The downhole tool of claim]1,
further conprising shear pins disposed within the mandrel such that the
col | etWha isclafmegluisied to transmt a force to the shear pins.

1. A downhole tool for measuring a diameter within a borehole, comprising:

a mandrel having a first end and a second end with an axis defined therethrough, wherein a
tapered surface is formed on an outside surface of the mandrel such that a first end of the
tapered surface has a larger diameter than a second end of the tapered surface; and |

a collet disposed about the mandrel such that the collet is configured to move along the axis
of the mandrel with respect to the mandrel in a direction from the first end of the mandrel

to the second end of the mandrel.

2. The downhole tool of claim 1, wherein the first end of the tapered surface is disposed closer

to the first end of the mandrel than the second end of the tapered surface.

3. The downhole tool of claim 1, wherein the tapered surface comprises a plurality of steps that
decrease in diameter in a direction from the first end of the mandrel to the second end of the

mandrel.

4. - The downhole tool of claim 3, wherein the plurality of steps decrease in diameter at a

predetermined increment.

5. The downhole tool of claim 1, wherein the collet comprises deflectable arm portions with a
borehole engagement portion attached to each of the deflectable arm portiéns, wherein the borehole

engagement portions are configured to engage the tapered surface of the mandrel.

6. The downhole tool of claim 5, wherein at least one of the borehole engagement portions

comprises a tapered surface formed thereon configured to engage the borehole.

7. The downhole tool of claim 1, further comprising shear pins disposed within the mandrel

such that the collet is configured to transmit a force to the shear pins.

11



WD 2010/ 118876PCT/ EP2010/ 002335 8. The downhol e tool of claim1, further
conprising a bushing wwth a fermal e groove fornmed on an inner surface

t her eof , WP M887he nandrel conprises a nal e groove foPREEP2HIAMNIBUL SI de
surface thereof, wherein the femal e groove engages the nmal e groove such
that the collet is prevented fromnoving along the axis of the mandrel with
respect to the nmandrel in a direction fromthe second end of the mandrel to
the first end of the mandrel. 9. A method of neasuring a dianeter within a
bor ehol e using a downhol e tool conprising a mandrel having a first end, a
second end, and an axis defined therethrough; and a coll et disposed about

t he nefadr elThetdownhele el of olapmils furder comprisinggbushingowitin A dereale grsiove fergedioa
bor ehal e such .th { irst.end of . the mandrel re
Che S CBON S Thsrha nhkGPne PdndeL olfp e & e Si3b5¢ HripfoR 8 BRI st

t he danérbef] @htRi the fpanletdicovdanphes @hd tale grooiasiichnatahe odlkt isugrevaned froinhe
borehol e;, wherein, based on the force applied to the downhole tool, the

col | etMyiRgelong 3}‘791"%5}%“%‘5(?‘@“‘55?] VR resaerd f theyipandre! &3 pdirection f]f‘ﬁ’é thesgaens endych
that g gUhsidrélita et ikt &l Jringe Hpdiol e tool decreases. 10. The nethod of
claim9, wherein the collet conprises deflectable armportions with a

bor ehol e engagenent portion attached to each of the deflectable arm,
porti dhs, vhardiod efiracasgrieg 8| daresigrayithiam bershele ssingaa dowpliple inpl sampesiBadage

at apg—ﬂagﬁre? Lﬁra.t'i%g& ﬁl\%f]gﬁcg.aoﬁcﬁliéi 2 éﬁhg‘an_sa%sf @ecfﬁneﬁ’fthetr«gﬁlboygﬁl,din%ljaocol -dis-nged

net ho cl ai eréint truction contacte t'he wnhol e "t ool
i s a sbphtabembahdrel)dreahethed confrisinihe net hod of claim9, wherein the nandrel

conprises a.plurality of shear.pins di sed. t her ei th hod further

conpri si ng%‘%ﬂ%‘ﬁg ithX%W"hozea?P[ Hﬁ%ﬂﬁbqr%lgoqﬁffﬁhat?ﬁ @eg}mtswgaoﬁb? H?"%e[ RtHe

col I et when t{he bbRh6R beforefelse€shdiedd o thedpaiingl| &ndt ool . 13. A net hod of

manuf acturing a downhol e tool for neasuri ng a dianeter within a borehol e,

conpri si ng:applying a force to the second end of the downhole tool, upon the downhole tool contacting
an obstruction in the borehole,

whérein, based on the force applied to the downhole tool, the collet moves along the axis of

ba—

the mandrel with respect to the mandre! such that an outer diameier of the downhole tool

decreases.

10.  The method of claim 9, wherein the collet comprises deflectable arm portions with a
borehole engagement portion attached to each of the deflectable arm portions, wherein the borehole
engagement portions are configured to engage a tapered surface formed on an outside surface of the

mandrel.

11. The method of claim 9, wherein the obstruction contacted by the downhole tool is a surface

the borehole.

12. The method of claim 9, wherein the mandrel comprises a plurality of shear pins disposed
therein, the method further comprising:

shearing at leasf one of the plurality of shear pins with the collet when the force is applied to ‘

the downbhole tool.

13. A method of manufacturing a downhole tool for measuring a diameter within a borehole,

comprising:

12



WO 2010/ 118876PCT/ EP2010/ 002335 providing a mandrel having a first end and
a second end with an axis defined therethrough, formng a tapered surface
on an outwpaelusg§iace of the mandrel such that a first @QU/EFRONIS233S
tapered surface has a larger dianeter than a second end of the tapered
surface; and disposing a collet about the mandrel such that the collet is
configured to nove along the axis of the mandrel with respect to the
mandrel in a direction fromthe first end of the mandrel to the second end
of the mandrel. 14. The nmethod of manufacturing a downhole tool of claim13
further conprising: disposing the first end of the tapered surface closer
to the fir grovididg aimdndes] havidg elfirdtlead ahdhe sond e @hﬁlaﬂﬁxntsheﬁﬁeatpﬁéredtrmghf ace.
15. The method of nman ring a dawnhol e t of 13 further

compt 11 ng OTRfR Ao ST Car R TSRS, O Ao ARG Fynabatct Biss cishaf the

decrease in di;3smd Sdrfice has Qlarrg&tdt@ﬁbtérrtﬁm 4 t&otd émfofRRCiaplrell BE eARNHE! to
the second end of the mandrel 16. The nmethod of manufacturing a downhol e

tool of cl &lisprgiBg amkht@bﬁuttthenpn@nehwctlyh%th%q%lpels@eeﬁgas@q mowﬁ alaeg e axis a
predeterm ”ed% tHQBa%HEﬂ% wnﬂr?esp 4% E}}%trné?%rét Qﬁﬂé‘{r %tftbfn‘l ‘é”b%leemln%%l of

claim113 furt ormng, on
portions mnthuehbmmehbh&hﬁhgagmmmnt portlon attached to each of the
defl ectabl e arm porti ons,

14.  The method of manufacturing a downhole tool of claim 13 further comprising:
disposing the first end of the tapered surface closer to the first end of the mandrel than the

second end of the tapered surface.

15.  The method of manufacturing a downhole tool of claim 13 further comprising:
forming, in the tapered surface, a plurality of steps that decrease in diameter in a direction

from the first end of the mandrel to the second end of the mandrel.

i6.  The method of manufacturing a downhole tool of claim 15, wherein the plurality of steps

decrease in diameter at a predetermined increment.

17.  The method of manufacturing a downhole tool of claim 13 further comprising: _
forming, on the collet, deflectable arm portions with a borehole engagement portion attached
to each of the deflectable arm portions, '
wherein the borehole engagement portions are configured to engage the tapered surface of

the mandrel.

18.  The method of manufacturing a downhole tool of claim 17, wherein at least one of the
borehole engagement portions comprises a tapered surface formed thereon configured to engage the

borehole.

19.  The method of manufacturing a downhole tool of claim 13 further comprising:,
disposing shear pins within the mandrel such that the collet is configured to transmit a force

to the shear pins.

20.  The method of manufacturing a downhole tool of claim 13, further comprising

13



wherein the borehol e engagenent portions are configured to engage the
tapered surface of the nmandrel. 18. The nethod of manufacturing a downhol e
t ool of cweaiznoliAgs?herei n at | east one of the borehol e E0HEAPRIMCMA023pDrti ons
conprises a tapered surface formed thereon configured to engage the
borehole. 19. The nethod of manufacturing a downhole tool of claim13
further conprising: disposing shear pins within the mandrel such that the
collet is configured to transmt a force to the shear pins. 20. The net hod
of manufacturing a downhole tool of claim 13, further conprising providing
a bushing with a femal e groove forned on an inner surface thereof; and
form ng a rREpwdigeedushipg with adamaledmsoeygfpanesd o5 an ingersurfacectherepfiendi n t he
femal e gro > e collet is prevented
from novi ng&gﬁugﬁgqﬁig}ggﬁgg@%ﬁ?%éﬂ%ﬁrﬁgﬁ?ﬁ{}ﬁ&}dg@bect to the mandrel in a
di recti on fwhenih hle fetabndrooned engageh ehenmaldrgeboviecsutin ¢hat ithestollends prievérhed from

mandr el . . : . . o
moving along the axis of the mandrel ‘with respect to the mandrel in a direction from the

second end of the mandrel to the first end of the mandrel.
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