APPLI CATI ON FOR PATENT Titl e: Non-Metallic Whipstock Inventor: Geral d

D. Lynde FIELD OF THE | NVENTI ON [ 0001] The field of this invention is
whi pst ocks_faor cr ing laterals fromwel |l bores and nore p jcularly
t o whi pst oWQszo?-’zlﬁ%%%\re substantially non-netallic. BA %b@%‘s%EE
| NVENTI ON [ 0002] Frequently in the life of a well additional laterals
are needed to properly and nore fully produce a formation. Whi pstocks
are properly positioned in the well bore and oriented so that the
|ateral will exit in the proper direction into the target formation.
Whi pstocks are typically anchored from bel ow and feature a ranp
surface in the range of aboutPBLEHFIONEFORSATENES It t he whi pstock
body is generally fairly long and features a lug near its upper end
to al | ow Jitle: ndow nNpip-MetallieWiegstogkred with it. After proper
orientation and anchoring, the window mll| is started and it breaks

| oose frobavehtsr:nounGemig D.Ugmnded begins to nake the exit or wi ndow in
t he surroundi ng tubul ar. [0003] The whi'pstocks are typically mlled
froma nmerFHELEDFTHEINGENTKONN a process that takes a great deal of
time to mll away a ranp that can be over 15 feet |long. The resulting
rigidity of H&)bmwhlmt Gl 8F S0is "Rk&Rioh! jsdivhipsobitsd 810 IR P YBLE Frbm! N
devi ated wel I bores and risks breaking the connection between the

wi ndow mi Wellepses and anaregariipdarly iorihingiodks that ageubsimtiply nekmetalice al way's
been nade this way. The present invention is a departure fromthis

tradi ti ongherdBOUND @pmwﬂream i ned manufacturing process

that is easier to run 1n and yet conparably perforns to the

il onel il BB a6 953 BN RS G500
6, 419, 023andandrt Fnldy? prodicedd SyrmBtich. WohifOcke he propeiBopadtibned in/the waliBore

5,507, 346; 5,499,680, 5, 467,82Q: 5,277,251; 5,199,513 and US
Publ i cat i $¥ NisRisd so that the later W(%Il eXIt?n e proper gu'ectlonSmto e target formation.

Whipstocks are typically anchored from below and feature a ramp surface in the range of

about 3 degrees. As a result the whipstock body is generally fairly long and features a lug
near its upper end to allow a window mill to be delivered with it. After proper orientation
and anchoring, the window mill is started and it breaks loose from its mounting lug and

begins to make the exit or window in the surrounding tubular,

[0003] The whipstocks are typically milled from a metal cylinder stock in a

The resulting rigidity of the whipstock also makes it difficult to manipulate it in deviated
wellbores and risks breaking the connection between the window mill and the lug when

running in.

f0004]  Whipstocks have always been made this way. The present invention is a
departure from this tradition in that it results in a streamlined manufacturing process that
is easier to run in and yet comparably performs to the traditional totally metallic designs.
Examples of the whipstocks now in use are illustrated in USPs: 6,766,859; 6,497,288:
6,419,024; 6,419,023; 6,419,021; 6,419, 012; 6,419,010; 6,386,287; 5,725,060;
5,507,346; 5,499,680; 5,467,820; 5,277,251; 5,199,513 and US Publication Number

" “process that takes a great deal of time to mill away a ramp that can be over 15 feet long.



2002/ 0029889. The | ast reference shows the use of a polyneric coating
on the whipstock to protect its netal body and to ease the

advancene f hover tool over the top of the whip
needs to Beev %e?ﬁllz\g@gd [ 0005] Apart fromthe prior art ﬁéﬁﬁgmh;m“gn

above, an ol der technique presents an alternative to mlling a
whi pstock froma metal cylinder. Fi gures 1-3 illustrate the nethod. A

t ubul ar ets hal f cir um‘er nt i cut_12 and.two _.opposed t.apered
cuts 14 adRHR9 %ﬁ%%ﬂ%{%@%ﬂ% s P o SRl G5B o1 Jhe WHBHREK
Figure 3 angowel iedehpsddy il @o BRSITd &ivasitheh6f 4 Radhblerl tSoldveAHR tdPofN
openi ng 20.” One di sadvantage here is the presence of a piece of the

t ubul ar 2thettidpstarldf 4 neddstebaeiricdpdinet er 24 which can linit the
di aneter of the window m |l that can fit though and still nake the

turn on t hes[th%%i f og Dl tﬁé’gn&‘ :E'Fﬁleﬂ@oneﬁ 'aQWeeaﬁoﬁlQP%hﬁqﬁéé%&Ee%{s an

mlled whip at has retrieval
initial saiFpomtve ftp mnlhngman‘dbwsmk |froBR aTnnetawcmhms:'rl Eigpres disé adlustrate e

bul 34, 0
inder ot ooliey S SR AR R att SieBRerpal bin 120 PG SpbERY inbred s 14
preferr edmﬂhiﬂ)trhaemtpl@edstmmﬁcﬁwbamuﬂém agshoamdn Figuee 3 aed wbmednsack

that define the_ scope of the invention. SUVWARY OF ‘1‘6‘?% | NVE
[ 0007] A WHiHBEBE i‘-fhia‘&he rgsultyis T3 © a, pRgning 40y VARIRSH ‘FfE ig the

made pr ef@&ﬁﬁhyof PhBSoLATRMBY L 22 MRk ﬁﬁé #] intehe dﬁﬁﬁkr‘?ﬁﬁvﬂx&f&dﬁ%@ﬂfé
or nore ffeners that are also preferably non-netal

mount i ng diegeteopf theewindawomilhitiat cam it dhoygh isad s6H- m@teaﬂhpltem Q\I ﬂ@tmi c
b
12 " BTG SISy S L R L6 503 0

i ncl ude y i nt'erna

Al t er nat i sletl 28 dnidea lng 3P fommitiahskppde fhom dena@bw nsié B2 sTher wintibneris pdnced
resi st ant terial Corrposi te materials that can ne nol ded are

pr ef erredmr%Et\’ #9-DESCRI PTI ON OF THE DRAW NGS [ 0008] Fi gures 1-3
illustrate a prior art nethod of creating a whipstock without mlling
a cylinder; [0048] 20(IHeJ;ﬂésBﬁtGHGEFmbE&QEBbQﬁﬁEB&d{HBGﬂ%}ﬁbm;ethésé silked in
section th g Va\llrto tﬁg Q{sgt?slswn o%(_:l‘:ﬂblp%/efé)rf'edaem c}dgllnl,nlt%n tlllepfe atet# drawings and

from the claims that define the scope of the invention.

SUMMARY OF THE INVENTION .

[0007) A whipstock that is totally to substantially non-metallic is made preferably
——form a composite material. The body can include one or more stiffeners that are also-

preferably non-metallic. The mounting lug for the window mill can also be non-metallic.

A metallic base can be uses to connect to an anchor. Optionally the ramp can include a

plate that is optionally internally supported. Alternatively the ramp can include hardened

inserts or other wear resistant material. Composite materials that can me molded are

preferred.

DETAILED DESCRIPTION OF THE DRAWINGS

[0008]  Figures 1-3 illustrate a prior art method of creating a whipstock without
milling a cylinder;



delivered to a |l ocation supported off a window m || attached to a |ug
at the upper end of the whipstock; [0010] Figures 5, 5a-c show an
overal |l non-metallic whipstock with section views al on\%)' I‘? J}Z

[ 0011] Fi gu\WQ&"%’”&H&G? show a non-netal I i c whipstock ha ‘#Eﬁ%?o ﬁlﬁ%’
surface.that can accept a wear plate and Figure 7 shows a wear plate
that fits on the ranp surface; [0012] Figure 8 shows a non-netallic
ranp with i nbedded hardened material to inprove wear resistance;

[ 0013] Fi gur 48089l andigae 4 isisoration vigyiofta pice) aspamblyef ganealkic srurstckn
Fi S e . W a lﬂ. ()
PREFERRer ERHE e F b Hppied S8 8 dhdow HAT ekt iR ol e Biplf erli &

non- et al the evhiipsttek38 i ncl uding the ranp 40. Mounting lug 42 is

di sposed on the ranp 40 and can be the sane material as the body .38.
It can be jntegral | 0 [ L& HP:
structure gﬁﬂ@cq%edeffq%ﬁ ﬁy’l%'cb%n iaﬁ%?grggE'glghlyn\?gagh%?ﬂggﬁggwggIrsr%)ctgP gg}eg 5

t echni quegonditglefigh;5a shows the arc shape of the ranp 40 while Figure
5b shows the retrieval slot 44 that extends into the ranp 40. A

bottom sub .S preferapl tallic and.connects ,to.the bod 8 .at
Chread 4. Siptidc"SmRon e T5oRon i BB R ek S Tar B SHrteh P
may opt i on@labdepbs wakr platk a6 Fiewer7 shofwa b adear slaemon Gttonahe tdng svoflye; 38
and be of a non-netallic naterial. A passage 50 may extend from sub

46 to ranp 40. One purpqgse for passage 50 is.sho i n,Figures 6 .and
7 Fgure o 1003 Fgithd Bovshabh i e ViR anpeidal st Faepd o
attached {@rd@Weapiesisinp@ke the ranp 52 nore resistant to wear during
the windowmlling. The slide 54 can be netallic and can be secured
to ranp 52 bx adhesi ves or other known {echniques. Optiqgnally,_ the
slide 54 calfWale Figwer heahineahaws 1 vaiaiRe of Seqehipodnhorm ip Figte 5

inserted ﬁlﬁgﬁ@sgm%nég shown in Figure 5. If that is done the

rod (not s can'transmt inpacts to the slide 54 directly to the

sub 46 and to _an anchor ﬁg}ot shown) bel ow as opposed to the body 38
absor bi nPERALLER BESCRIBHON FBRRER 6%%66532

[0014]  Figure 5 shows a whipstock 36 that has a non-metallic body 38 including

the ramp 40. Mounting lug 42 is disposed on the ramp 40 and can be the same material as
the body 38. It can be made integrally to the body 38 or it can be a built up structure
attached to it by bonding, adhesives or other comparable techniques. Figure 5a shows the
arc shape of the ramp 40 while Figure 5b shows the retrieval slot 44 that extends into the

Sub 46 is typically connected to an anchor (not showh) and may optionally be an integral
or separate component of the body 38 and be of a non-metallic material. A passage 50
may extend from sub 46 to ramp 40. One purpose for passage 50 is shown in Figures 6
and 7. Figure 6 shows a ramp 52 and a slide 54 that is designed to be attached to ramp 52
to make the ramp 52 more resistant to wear during the window milling. The slide 54 can
be metallic and can be secured to ramp 52 by adhesives or other known techniques.
Optionaily, the slide 54 can have a rod attached to its underside 56 and that rod inserted
through passage 50 shown in Figure 5. If that is done the rod (not shown) can transmit
impacts to the slide 54 directly to the sub 46 and to an anchor (not shown) below as

opposed to the body 38 absorbing the impact loads.

~ ramp 40. A bottom sub 46 is preferably metallic and connects to the body 38 at thread 48.



[ 0015] Figure 8 shows the use of a wear resistant material, such as
car bi de inserts, 58 that can be in the ranp 60 to inprove service

life. 9 is essentially the sanme as Figur t.hat
the body 6‘%8]&3657%%326 nmore generally |ongitudinally oeﬁ"gﬂﬁ%@@’?&“ﬁg

stiffeners 64 that are nore rigid than body 62 or alternatively can
even be fromthe sane material. Although the cross-section of the
stiffeners 64 is shown as_rectangul ar, other shapes, ar em@/ﬁlbid aned as

wel | as ot hel0Otlant Figned sheweitheniss phaywearseristant lal s CARTF He

fully embegdadcindifu dind 6% khgtdlt dhids ifge body as shown in Figure
9b. [0017 Pre erabl'y the whipstock of the present invention can be a

conposite nmaterial that can be injection nolded or fabricated from
bl ank. It cdf0Hd atFigead isgesentihpdsisame s Fogwer aepishat %ho%@’ahﬁ c

subst ance lich@rtmbé rﬁ%ﬂ&@@%ﬁg{t&tﬁ?@l driefifd sﬂf?&ncpsr 64 fhhfeare bdoré ﬁ%d}t}g?ﬂ‘lﬁ?/edy

fiber reinforcene t he pstock can be up to f
nonnet al | 6Zor Altemiatigely lven Wmdzetﬁmt thcraame\m]erzadrtélmmth@ rerasir@ection of the

manuf act ur d reduce iLc. whipstocks reauire
mlling a?ﬁ?&%ggrsl i nh%“f”e@f r?c %Bu%tgbrt %@P?S 5. © Sd?’ﬁgr ag\g/ ntage

t he non- ngtaalitiésCoriiff@irigdengths ’tha stifferftBiscan Gelfllyrembaided ui haviern shdl‘ﬁiﬂush
case the procedure is so nuch qU|cker In negotiating well deviations

t he non- nwiththehodyas $hormdp Figurs 9% un in faster and will be less Iikely
to get stuck. The resulting rigidity can be very conparable to the

steel whi pstigeieg WHrkRraBlyOMetiiBstoble of aRSI Bebséif?| ivantish el Heha \WbinPosite
stiffeners and still retaining sonme degree of flexibility for running

into devinatesal tb@irfé@ bejigioatpmrRelded ok fabrigated fomablank. ipan b%dre&ﬁ%%e
that “non o'ﬂﬁ} ?‘ﬂéé of ¢ tHe? duPb R G kRS %.%(E&aﬁ& BeiISH dggrg'rapheﬁ?ﬁ, #Hd not

other materiars and can enconpass a osite
exanpl e, trdtlevdl tandsave rﬁbbm@mfgcanexdeif dpsired; alue whipstbek %%eammcfslly porand

the rest netal li as'llu trat.e t he botomsb460 the
e oy Mrefey Mty e URHAHE g b GBS gh P ol Bt thedfimb &

t Eel lor Sf eﬂ’eﬂlﬁﬁs eéavqaétamﬁtwlﬂmod dIfElf‘eAuﬁ‘EJd?lﬂmg aﬁrh@ﬂm rmyteéleo pa;hd&cebm ﬁ'éiﬁ)p‘ae
SKI e In the art wthout epar rom.t elnve |on 0se scope
is to be am@rrﬁﬁﬁeeaaepémqw-mreﬁlraﬁumkéﬁ{f lvaSé% gﬂé&f&@%fh%cm

cl ai ms behoWrocddh@l 850 ruchPqibliePS i Gkg GRABS | il deAatt¥YihE Nn-metallic

includes a ranp and a bottom sub, wheréin said whipstock is at |east
80% non- riehipstp¢kewill ran urf?éter\mcwtlbb«le@er likellwtorget stughy dhe iresuliimg digiincah s

fully norBer@eE')"?‘%lhﬁarable to the steel whipstocks while providing the needed column strength
' with stiffeners and still retaining some degree of flexibility for running in to deviated

~bores.

[0018]  Those skilled in the art will appreciate that “non-metallic” is intended to
refer to the degree of use of other materials and can encompass a 100% composite design,
for example, as well as mcluding as design that may be 80% composite and the rest

metallic as illustrated by using the bottom sub 46 or the slide 54 in Figure 7.

[0019]  The above description is illustrative of the preferred embodiment and
many modifications may be made by those skilled in the art without departing from the
invention whose scope is to be determined from the hteral and equivalent scope of the

claims below:;



3. The whipstock of claim1 or 2, wherein said ranmp is fully
non-netallic. 4. The whipstock of claim1 or 2, wherein said ranp is
substantially covered by a netallic plate. 5. The whi pstock of claim
1,2 or 3, wherein said ranp conprises wear resistant particles
extending fromsaid ranp. 6. The whi pstock of claim4, wherein said
body conprises a bore extending fromsaid ranp and a support
connected to said plate extending in said bore. 7. The whipstock of
claim6, wheémein said supPort rests on said bottomsub. 8. The

whi pstock of any preceding claim_ further conprising stiffeners

mount ed subst amthipktbek oahbtising adailythirdtudes LramT el abhitqs subckheodin @idai m 8,
wher ei n saihipsoth i htdensr 8%amoe-melicnet al | ic.  10. The whi pstock of

cl ai ns, ereipn said stiffenerg are nmetalljig. |1. whi pst ock of

Cl i m 3, 6 or * ThheStigt oL § Berprai g i bfikrruationgat ed mmber s
that run_generiehik@agirisith N, indrtinsad bttty nodreiite whi pst ock. of
any preceding claim wherein said non-netallic portions conprise
conposi t ed.  13he wiipstagk ppdaind ler diwhetelsi said 1amp igwbstaitialhserdediormasils | c
portions Pt her conprise fiber reinforcement. 14. The whi pst ock of
claims, \g'her &l nﬁlﬂ)'stgclpcﬁ"rcﬁafng L%%r §,Qm{e¥n%§id9ﬂﬂoﬁilsﬁses wear resistant particles

extending from said ramp.

6. The whipstock of claim 4, wherein said body comprises a bore extending from said ramp
and a support connected to said plate extending in said bore.

7. The whipstock of claim 6, wherein said support rests on said bottom sub.

8. The whipstock of any preceding claim, further comprising stiffeners mounted

substantially within said body.
9. The whipstock of claim 8, wherein said stiffeners are non-metallic,
10.  The whipstock of claim 8, wherein said stiffeners are metallic.

11.  The whipstock of claim 8, 9 or 10, wherein said stiffeners comprise elongated members
that run generally longitudinally in said body.

12.  The whipstock of any preceding claim, wherein said non-metatlic portions comprise
composites, :

i3.  The whipstock of claim 12, wherein said non-metallic portions further comprise fiber
reinforcement.

14.  The whipstock of claimn 5, wherein said particles comprise carbide.




