APPLI CATI ON FOR PATENT Title: Non-Metallic Wipstock
I nventor: Cerald D. Lynde FI ELD OF THE | NVENTI ON
WO o®0oA2130he field of this invention is whi pst oRKEUS2907/066532
creating laterals fromwell bores and nore particul arl y
to whi pstocks that are substantially non-netallic.
BACKGROUND OF THE | NVENTI ON [ 0002] Frequently in the
life of a well additional laterals are needed to
properly and nore fully produce a formation.
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directi info frhe ta t formati on. Wi pstocks are
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surface in the range of about 3 degrees. As a result

Inverfier: whi deeraldio damdei s generally fairly long and
features a lug near its upper end to allow a w ndow
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and anchoring, the wwndow mll is started and it
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the exit or window in the surroundi ng tubul ar.

wellheres\inil prrepassicalady to/whipatocks thial are qulistamtinly neu—atetalhc
cylinder stock in a process that takes a great deal of
| ] t hat can be over 15 feet
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whi pstocks now in use are illustrate
nearg{spgpergst toalley7a wgglow mill to be delivered w1th 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
process that takes a great deal of time to mill away a ramp that can be over 15 feet long.
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.

[0004]  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



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;
WG2M6/12820; 5,277,251; 5,199,513 and US Publ i ce€T/082007/066532

Nunber 2002/ 0029889. The | ast reference shows the use

of a polyneric coating on the whipstock to protect its

nmetal body and to ease the advancenent of a washover
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totally to substantially non-netall i c is made
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frong the clramg et delanectbasenpe of theainvemtionor . Opt i onal | y the
ranp can include a plate that is optionally internally

m;‘mm Iﬁﬁﬁﬁ@f' ¢!y the ranp can include hardened
Inser t@g?}rglt er vveiar resist ant material. Conposite

t | |
Fﬁ) f 2 N r;J%toc that i to{nl)ly to substantlally 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;



preferred. DETAI LED DESCRI PTI ON OF THE DRAW NGS [ 0008]

Figures 1-3 illustrate a prior art nethod of creating
w@2unmipisoock wi thout milling a cylinder; [ 0009]PEi/gsa0e7/e66532

is a section view of a typical assenbly of a netallic

whi pstock delivered to a | ocation supported off a

wi ndow m |l attached to a lug at the upper end of the

oS 3 i, S shag o o
deliveredytcha 14c@0di juppogerdt off swinddwmihastechechiore hgtatithd epper end of

i pstock having a ranp surface that can accept a wear
the%’ﬁ?ﬁ@c%md Figure 7 shows a wear plate that fits on the

ranp surface; [0012] Figure 8 shows a non-netallic

[G010] W tHigiireds ddadsHd Aesieeal Bsreieallict whipSBEIOWEh We@fon views
resi stance; [0013] Figures 9 and 9a-b shows a

alongdisilengtlin of the whi pstock shown in Figure 5 that
features body stiffeners. DETAI LED DESCRI PTI ON OF THE
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can 4€tepMweirn pigte lahd Fibdird B slibvasrowedt plate tHae fitseonthd Garap surfaes,
be the sane material as the body 38. It can be made

integrally t he body 38 qr it can be a byilt u :

Wti3R: Coraduae & s aron e ieame Wi g padegpd material to
. &Feaf @QI e techniques. Figure 5a shows the arc
unp%gpee o%gitg%é ranp 40 while Figure 5b shows the

retrieval slot 44 that extends into the ramp 40. A
BN18bm Jigrds9 iasd Pa-bfshows layvamatien bf theavhipstockngetven inoFigure 5

t.he bo 38..at thread 48. Sub 46 is typically
thaté‘?fﬁwg%géqy%agf%gﬁsanchor (not shown) and nay optionally
be an integral or separate conponent of the body 38

DEBANLEIEDES CRIPOIONEFRTHE PRERERRED EMBODIMENT 50 nay
extend fromsub 46 to ranp 40. One purpose for passage

Pod14F SHOWRe 5ThblO Y WRp&Rock 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
ramp 40. A bottom sub 46 is preferably metallic and connects to the body 38 at thread 48.
Sub 46 is typically connected to an anchor (not shown) 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.
Optionally, 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.



and 7. Figure 6 shows a ranp 52 and a slide 54 that is

designed to be attached to ranp 52 to nake the ranp 52
WOoren0g/12188¢ st ant to wear during the wi ndow m | | PEIYUSZDNE066532

slide 54 can be netallic and can be secured to ranp 52

by adhesi ves or other known techniques. Optionally,

the slide 54 can have a rod attached to its underside
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[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 including 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 literal and equivalent scope of the

claims below:



with stiffeners and still retaining sone degree of
flexibility for running in to deviated bores. [0018]
wabwze2iskd | |l ed in the art will appreciate thatPCT/US2007/066532
"non-netallic" is intended to refer to the degree of
use of other materials and can enconpass a 100%
conposi te design, for exanple, as well as including as
Icldgsi gn that may be 80% conposite and the rest nmetallic
as illustrated by using the bottom sub 46 or the slide
1. %whpﬁtomgﬁan@rfﬁmg[ 0019] The above description is
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2. T%w}@stocdwaraﬁmﬂgume@mthe i nventi on whose scope is to
be determ ned fromthe literal and equival ent scope of

t hesaid hedirds #deashB9”odroaimgtallic. A whi pst ock, conpri sing:
Q@ﬁy 0 ng a ranp wherein said body is

3'T§1e)st Stcrr%ntfﬁe na}lczl’ %E}eai. The whi pstock of claim1,

V\he;aﬁllbmdyssaﬁﬂilybmdymtslh&t | east 80% non-netal lic. 3.

The whi pst ock of claim2, wherein: said body is fully
4. Thgwh*@foghqulalml WhereWhi pst ock of claim 1, wherein:

salsgldr fg‘ﬂthn&ﬁ cmetallic. 5. The whi pstock of

cl al m sal Tanp is substantially covered
5. Thympskalolfr:kalrpllawhereﬁl The whi pstock of claim 1,

V\,her sai co S wea SI stant particles
extsé 1??“2’&‘ H’"‘r" ﬁ’fﬁ’ %Vaﬂi*ﬁtéﬁ\ﬂﬂ #&t ock of claim 5,

6_Tﬁgmsfbck%@bgnquwh&@ﬁprl ses a bore extending from
said ranp and a support connected to

said ramp comprises wear resistant particles extending from said ramp.

7. The whipstock of claim 5, wherein:
said body comprises a bore extending from said ramp and a support connected to
said plate extending in said bore.
8. The whipstock of claim 1, further comprising:
aremovable bottom sub that is non metallic.
9. The whipstock of claim 1, further comprising:
a removable bottom sub that is metallic.
10. The whipstock of claim 7, wherein:
said support rests on said bottom sub.
11. The whipstock of claim 1, further comprising:
stiffeners mounted substantially within said body.
12. The whipstock of claim 11, wherein:
said stiffeners are non-metallic.
13. The whipstock of claim 11, wherein:
said stiffeners are metallic.
14. The whipstock of claim 1, wherein:
said stiffeners comprise elongated members that run generally longitudinally in

said body.



said plate extending in said bore. 8. The whipstock of
claim1, further conprising: a renovable bottom sub

wa b@av/12s0cion netallic. 9. The whi pstock of cl aPea/L$2007/066532

15.

16.

17.

further conprising: a renovable bottomsub that is
metallic. 10. The whi pstock of claim7, wherein: said
support rests on said bottom sub. 11. The whi pstock of
Theiwmipktock Wrthah 160REREMSI Ng: stiffeners nounted
substantially within said body. 12. The whi pstock of
cl eaifh nop-mefalicaiontionsoMpsise ¢graprsites.ar e non-metal | i c.

[ 0 of,claim1ll, wherein: said
iﬁ?p%%%&%ﬁo?%ﬁnﬁhéawP

eners "are e Pt 14, The whi pstock of claim1,
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t hat run I%ener ally longitudinally in said body.15. The
Wt phinstack of claimibnhergier ei n: sai d non-netal lic

por.t j . %E]! sites. 16. The whi pst ock of
cl aslt‘ﬂ%q{légu(ﬁ er é’?ﬁ?gsal ‘non-netallic portions further

conprise fiber reinforcenent. 17. The whi pstock of
claim6, wherein: said particles conprise carbide.



