
IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS

TYLER DIVISION

WHIPSTOCK SERVICES, INC. *

* CIVIL ACTION NO. 6:O9CV1 14-LED
Plaintiff, *

*

VS. * PATENT CASE
*

SMITH INTERNATIONAL, INC. *

Defendant. * JURY TRIAL DEMANDED
*

************************************************************************

COMPLAINT

COMES NOW, Plaintiff Whipstock Services, Inc. (hereinafter referred to as

“Whipstock” or “Plaintiff’) and files this, its Original Complaint, against Smith

International, Inc. (hereinafter referred to as “Smith” or “Defendant”) and as claim for

relief respectfully shows the Court the following:

I.
PARTIES

1. Plaintiff Whipstock is a corporation duly organized and existing under the laws of

the State of Texas, having its principal place of business at 2103 Colby Drive, Baytown,

Texas 77520.

2. Defendant Smith is a corporation duly organized and formed in the State of

Delaware, having its principal place of business at 16740 Hardy Street, Houston, Texas

77032. Defendant’s registered agent for service of process in the State of Texas is

Capital Corporate Services, Inc., 800 Brazos, Suite 400, Austin, Texas 78701.
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IL
JURISDICTION AND VENUE

3. This is an action for patent infringement pursuant to the laws of the United

States, including, 35 U.S.C. §271 and/or 28 U.S.C. § 1331. This Court has subject matter

jurisdiction under 28 U.S.C. § 1331 and 1338. Venue is proper in this district pursuant

to 28 U.S.C. § 1400(b) and 1391(b) and (c) because the Defendant conducts business

within this judicial district, or has committed and continues to commit, or has contributed

and continues to contribute to, acts that constitute infringement of Whipstock’s U.S.

Patent No.5,769,166 in this judicial district and as alleged in this Complaint.

III.
CAUSE OF ACTION

PATENT INFRINGEMENT

4. The contents of the preceding paragraphs are included by reference as if

fully set forth herein.

5. On June 23, 1998, U.S. Patent Number 5,769,166 (hereinafter referred to

as the “166 Patent”) was issued to John Duke for an invention entitled “Weilbore

Window Milling Method.” (See copy of ‘166 Patent attached hereto as Exhibit “A” and

incorporated herein). John Duke assigned all rights, title, and interest in and to the ‘166

Patent to Whipstock Services, Inc. (hereinafter “Whipstock”) on May 24, 2004, such that

Whipstock owns all rights, title and interest, in and to, the U.S. Patent No. 5,769,166.

(See copy of assignment attached hereto as Exhibit “B” and incorporated herein).
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6. The ‘166 Patent is valid and presumed valid under 35 U.S.C. § 282.

7. Defendant had constructive notice of Whipstock’s ‘166 Patent.

8. Defendant has been, and/or is now, infringing one or more claims of the

‘166 Patent by making, using, selling or offering for sale, or inducing others to make, use,

sell, or offer for sale, that which is the claimed subject matter of Whipstock’s ‘166 Patent,

without Whipstock’s consent and in violation of the ‘166 Patent. Specifically, Smith is

using, offering for sale, andJor selling a method(s) that provides whipstock and milling

services as claimed in one or more claims of Whipstock’ s ‘166 Patent.

9. Because Defendant has used, sold, or offered for sale, and/or induced

others to use, sell, or offer for sale, a method(s) that infringes Whipstock’s ‘166 Patent,

and/or has engaged in other acts that would constitute infringement of Whipstock’s ‘166

Patent, either literally or under the doctrine of equivalents, Whipstock’s ‘166 Patent is

thereby infringed directly, indirectly, contributorily, or by inducement of others.

Whipstock is therefore entitled to actual damages, which, at a minimum, constitute a

reasonable royalty. Defendant will continue to infringe the ‘166 Patent unless, and until,

enjoined by order of this Court under 35 U.S.C. §283.

10. Defendant’s infringement of Whipstock’s ‘166 Patent is willful, and

Whipstock is accordingly entitled to enhanced damages, pursuant to 35 U.S.C. § 284, in

an amount equal to treble the actual damages.

3



11. This is an exceptional case such that Defendant should be required to pay

Whipstock’s reasonable attorneys’ fees in accordance with 35 U.S.C. § 285.

Iv.
REQUEST FOR INJUNCTION

12. The contents of the preceding paragraphs are included by reference as if

fully set forth herein.

13. Due to Defendant’s infringement of Whipstock’s ‘166 Patent,

Whipstock’s ability to practice the patented invention by using, offering for sale and/or

selling its method(s) for whipstock and milling services is being impaired, causing

irreparable harm and injury to Whipstock’s market share, business reputation, and

goodwill.

14. Plaintiff respectfully asks the Court for a preliminary injunction to stop

Defendant’s infringement of Whipstock’s ‘166 Patent and, after a hearing and a trial on

the merits, to grant a permanent injunction to Whipstock and against Defendant.

V.
REQUEST FOR A MARKMAN HEARING

15. The contents of the preceding paragraphs are included by reference as if

fully set forth herein.
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16. The harm Whipstock has suffered is renewed daily by Defendant’s

wrongful activities, as described herein. Consequently, a rapid resolution of this matter is

strongly warranted.

17. Whipstock therefore further moves for the scheduling of a trial, including,

but not limited to, a Markman hearing regarding interpretation of the scope of the claims

of the ‘166 Patent, as soon as the Court’s docket will permit.

VI.
DEMAND FOR JURY

18. Plaintiff hereby demands a jury trial of all issues so triable, pursuant to

Rule 38 of the Federal Rules of Civil Procedure.

VII.
PRAYER FOR RELIEF

WHEREFORE, Plaintiff prays for the following relief from the Court and Jury:

a. That the ‘166 Patent be adjudged infringed by the Defendant under all

applicable provisions of Title 35, United States Code;

b. That the Defendant, their officers, directors, employees, agents and all

those acting in concert with the Defendant be preliminarily enjoined and after the final

hearing, permanently enjoined pursuant to 35 U.S.C. §283, from all future activities

infringing the ‘166 Patent, and/or inducing or contributing to the infringement of the ‘166

Patent by others, including making, using, selling and/or offering for sale the claimed

subject matter of the ‘166 Patent;
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c. That Defendant be required to account to Plaintiff for all sales, revenues,

and profits derived from Defendant’s infringement of the ‘166 Patent and to prepare and

deliver to the Court a complete list of entities, including all sales, revenues, and/or profits

derived from these entities, for whom Defendant has provided whipstock and milling

services which infringe the ‘166 Patent, pursuant to all applicable provisions of Title 35,

United States Code;

d. That this Court award Plaintiff actual and compensatory damages resulting

from Defendant’s infringing activities, together with pre-judgment and post-judgment

interest and costs, as provided by 35 U.S.C. § 284;

e. That this Court order that damages, so found or assessed, be enhanced or

trebled as a result of willful, deliberate, wanton and reckless infringement by Defendant,

as provided by 35 U.S.C. § 284;

f. That this Court order that, because this is an exceptional case, Plaintiff be

awarded and Defendant be ordered to pay the reasonable attorneys’ fees incurred by

Plaintiff in connection with this action, as provided for by 35 U.S.C. § 285;

g. That the Court issue an Order granting Plaintiff a Markman hearing on

claim interpretation as soon as the Court’s docket will permit; and

h. That Plaintiff be awarded such other and further relief as may be just and

appropriate.

Respectfully submitted

Andy Tindel w/permission ofLead Attorney

Guy E. Matthews (Lead Attorney)
State Bar No. 13207000
2matthews@ matthewsfirm .com
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C. Vernon Lawson
Texas Bar No. 12058150
vi awson @ m atthewsfirimcom

Robert M. Bowick
Texas Bar No. 24029932
rbowick@matthewsfirm.com

Lee N. Joseph
Texas Bar No. 11030300
Iloseph @ matthewsfirni .com

Matthews, Lawson & Bowick, P.L.L.C.
2000 Bering Dr., Suite 700
Houston, Texas 77057
Telephone: (713) 355-4200
Facsimile: (713) 355-9689

Andy Tindel
Texas Bar No. 20054500
PROVOST*UMPHREY LAW FIRM, LLP
112 Line Street, Suite 304
Tyler, Texas 75702
Telephone: (903) 596-0900
Facsimile: (903) 596-0909
Email: atindel @ andyti ndci .com

ATTORNEYS FOR PLAINTIFF
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1
WINDOW MILLING METHOD

R11I.ATEJ) APPLICATIONS

5,769,166

This is a division of U.S. application Ser. No. (181590,747

tiled on Jan. 24, 1906 entitled “Welihore Milling (ittide”. 5

BACKGROUND OF THE INVENTION

L Field of the Invention

This invention is dfrected to milling tuhulars in a wellbore

and, in one aspect, to methods for guiding a nail! in a

weilbore and apparatus useful in such methods.

2. Description of Related Art

An opening or a window is formed in a tubular, e.g.

casing, in a welibotu with a milling tool with a mill, that has

metal cutting structure on its surface. 1ically the tool is

threadably attached to a section of drill pipe or other heavy

tubular components comprising a bottom hole asseml,ly that

is in a well to cut a window through the side of a piece of

casing. In certain methods the milling cool is assisted in

generating a window by a device known as a whipstock, a

wedge shaped object, anchored in the easing weilbore which

serves to support the milling tool and forcibly direct it

outward through the side of the casing, facilitating formation

of the window.

In certain methods a whipstock is not utilized, and the

ability of the milling tool to generate the window without the

wedge shape forcing it through the casing is severely

inhibited and often practically impossible. This is primarily

due to the face that, without the whipstock, the only force

avoidable to urge th mill sideways into the casing is the

inherent stiffness of the milling tool and associated drill pipe

transvcrsing a curve in the casing (see FIG. I). In many

cases, side loading on the milling tool is not su{iicicnt to

initiate and maintain cutting action.

In sonic cases a whipstock utilized in a downholc appli

cation for generating a window in casing is susceptible to

damage from the aggressive cutting surface of a mill and, if

not protected, is inadvertently damaged or ciii away.

There has long been a need for an etheicnt and effective

milling guide and method of its use. There has long been a

need for a method for milling a window in a tubular at a

desired location without the use- of a whipstoek. There has

long been a need for a milling method which does not result

in damage to a wbipstock.

SUMMARY OF THE PRESENT INVENTION

The present invention, in one embodiment, discloses a

method for milling a tubular of a string of luhulars in a

welibore, e.g. a piece of easing in a eased welibore, the

method including: installing a mill guide in a tubular at a

desired location at which a window is to be milled out of the

tubular; inserting a milling tool through the tubular string

and through the mill guide; guiding the milling tool; and

milling the window through the tubular. In one aspect the

mill guide has a generally cylindrical hollow body with an

end opening disposable at the desired location in the tubular

and sized, shaped and conligured so that the milling appa

ratus simultaneously contacts the tubular on one side and the

interior of the mill guide on the other side; thus the mill

guide supports the mill on one side and ctirectat the milling

tool against the tubular on an opposing side. A mill guide

according to this invention may also be used in drilling to

direct a drill against a tubular and—or to direct 1 drill into a

formation through which a wellbore extends. Cs

list mill guide i.sanchored in a tubular to be milled with

att suitable anchor apparatus, including but not (imitcd to

2
packers or movable members of slips with teeth to engage
the tubular’s interior. The mill guide can he installed using

a tubular string, vireline, or coiled tubing.

In certain embodiments it is desired to form a window at
a curved area of a tubular. The lower end of the mill guide,

in certain embodiments, is shaped to eotiform and corre

spend to the shape (e.g., curved, slanred, non-straight, etc.)

of the tubular to he milled. In certain aspects, the lower end

of the mill guide does not contact a tubular in which it is
10 disposed and in other aspects it contacts and rests against an

interior of a casing sectionor other tubular for added support
In other embodiments the mill guide’s lower end is curved

or slanted to conform to and correspond to the shape of the

concave or wedge-shaped portion of a whip.stock. In meth
‘5 ods employing such a mill guide, the mill guide is disposed

adjacent the whipstock and, in one aspect, in contact with its
concave or wedge-shaped portion. In such a method the

whipstock can provide support for the mill guide and

enhance the mill guide’s ability to direct the mill to the
20 tubular to be milled.

In another aspect a mill guide according to the prese itt

invention is secured in a tubular above ground and this

tubular is introduced into a wellbore and moved to a desired

location therein. In one aspect the mill guide is formed
25 integrally of a such a tubular.

To provide support for a mill of a milling tool used with

a mill guide according to this invention, in certain embodi

ments the drill pipe, other tubulars, or centralizing apparatus

connected to the milling tool are sized and disposed so that

after milling is conpletecl and surfaces of the mill have

exited the mill guide, the drill pipe, etc. to contacts hid mill

guide’s interior surface. Thus the mill continues to he

supported by and directed by the null guide. After milling is

completed, the milling tool is removed from the well base

-. and, if desired, the mill guide is retrieved from the wellbore.

In one aspect, the mill guide and milling apparatus are

retrieved together and-or as a unit.

It is, therefore, an object of at least certain preferred

41) embodiments of the present invdntion to provide:

New, useful, unique, efficient, nonohvious wellhorc mill -

ing methods for guiding a milling tool to mill a hole, slot, or

window in a tubular in a wellhsore;

Such a method useful with or without a whipstock;
as Such a method in wlaich a milling tool guided by a mill

guide continues to be directed to a tubular to be milled after

milling surfaces of the milling tool have exited the mill

guide;

Such a method in which a whipstock’s concave member

is protected by a mill guide during otilling; and

Apparatus useful in such methods, incitiding a mill guide

with a hollow body anet a lower opening configured to

facilitate milling at a desired location by directing a mill

j against a tubular to be milled.

Certain embodiments of this i rivcntion arc not limited to

any particular individual feature disclosed here. hut tnclude

combinations of them distinguished from the prior art in

their structures and functions. Features of the invention have

Co been broadly described so that the ctctailed descriptions that

fo!lcw may he better understood, and in order thai the

contributions of this invention to the arts may he better

appreciated. There are, of course, additional aspects of the

tnventiop described below and which flay he included in the

subject mattdr of the claims to this invention. Those skillcd

in the- art who have the betteilt of this invention, its

teachings, and suggestions wull appreciate that the coricep
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onus of ibis disclosure may b used as a creative basis for

designing other structures, methods and systems for carrying

out and practicing the present invention. The claims of this

invention are to be read to include any legally equivalent

devices or methods which do not depart front the spirit and

scope of the present invention.

The present invention recognizes and addresses the

previously-mentioned problems and long-felt needs and

provides a solution to those problems and a satisfactory

meeting of those needs in its various possible embodiments

and equivalents thereof. ‘lb one of skill in this art who has

the benefits of this invention’s tualizations, teachings,

disclosures, and suggestions, other purposes and advantages

will be appreciated from the following description of pre

ferred embodiments, given for the purpose of disclosure,

when taken in conjunction witit the accompanying drawings.

The detail in these descriptions is not intended to thwart this

patent’s object to claim this invention no matter how others

may later disguise it by variations in form or additions of

further improvements.

DESCRIPTION OF THE DRAWINGS

A more particular description of embodiments of the

invention briefly summarized above may be had by refer

ences to the embodiments which arc shown in the drawings

which form a part of this specification. These drawings

illustrate certain preferred embodiments and are not to he

used to improperly limit the scope of the invention which

may have other equally effective or legally equivalent 30
embodiments.

PIG. 1A is a schematic side view, partially in cross

section, of a prior art system with a mill inside a casing to

he milled. FIG. lB is a schematic side view, partially in

cross-section, of a prior art system with a mill inside a casing 35

to be milled.

FIG. 2A is a side view in cross-section of a mill guide

according to the present invention anchored in a wellborc

casing. FIG. 213 is a top end cross-sectional view of the mill

guide and casing of FIG. 2A. 40

FIG. 3 is a side view of the system of FIG. 2A including

a milling apparatus.

FIG. 4 is a side view, partially in cross—section of a system

according to the present invention.

FIG. 5 is a side view of a starling bar according to the -

present invention.

FIG. 6 is a side view in cross-section of a system

according to the present invention.

FIG. 7A is a side view partially in cross-section of a

system according to the present invention. FIG. 713 is a

partial view of the system of FIG. 7A. FIG. 7C is a partial

view of the system of FIG. 7A.

FIG. 8 is a side view partially in cross-section of the

system of 1IG 7A.

I’lG. 9 is a side cross-sectional view of a mill according

to the presettt invetition.

FIG. 10 is a bottom cost view of the mill of FIG. 9.

FIG. hA is a side cross-sectional view of a connection

apparatus according to the present invention. FIG .1113 is a

side view of p of the apparatus of FIG. hA. FIG. I1C is

a cross-sectional view along line tiC—tiC of FIG .IIA.

FIG. .110 isa side view of a system according to the present

invention with ttte connection apparatus of FIG. ilA.

FIG. 12A is a side view of a mill according to the 1:re_seot
verittort FtC 1213 i nor’ I te a” th0 mi 1 i ft I(, 12
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FIG. 13 is a side view of a prior art watermelon mill.

FIG. 14 is a side view of a prior art watermelon mdl.

FIG. 15A is a side view of a system useful in a method

according to the present invention. FIG. 1513 is a side view

of another step of the method of FIG. 15A.

110. 16 is a aide view of a system useful in a method

according to the present invention.

FIG. 17A is a side view, partially in cross-section, of a

mill according to the present invention. FIG. 1713 is a side

view of the mill of FIG. 17A. FIG. 17C is a cross-sectional

view along line 17C—17C of P1G. 17A. FIG. 170 is an end
view of the mill of FIG. 17A.

FIG. 18A is a side view, partially in cross-section, of a

as mill aceorlting to the present invention. FIG. 1811 is an end
view of the mill of FIG. ISA.

FIG. 19A is an exploded side view, partially in cross-

section. of a mill according to the present invention. FIG.

1913 is an end view of an inner mill of the mill of FIG. 19A.
20 FIG. l.9C is an end view of an inner mill of the mill of FIG.

19A.

PIG. 20 is a side view, partially in cross-section, of a mill
according to the. present invention.

1:1G. 21 is a side view, partially in cross-section. of a mill

according to the present invention.

FIG. 22A is a side cross-sectional view nia mill according

to the present invention. FIG. 2211 is a side cross-sectional

view of an inner mill of the mill of FIG. 22A. PlC;. 22C is

a top view of parts of the mill of FIG. 22A. FIG. 221) is a

perspective view of the mill (If FIG. 2213.

FIG. 23A isa side cross-sectional view of a mill according
to the present invention. FIG. 2313 is a top view of the mill

of FIG. 23A.

DESCRIPTION OF EMI300IMENIS
PREFERRED AT THE TIME OF FILING FOR

THIS PATENI

FIG. IA shows a prior art mill M attached to drill pipe P

in a casing C. When the mill M contacts the interior of the

casing C at a point ‘I’, the mill M tends to be dctlccted away

from the point T. The stiffness of the drill pipe P (and other

<trill pipe ansI items in a string above and connected to the

drill pipe 1?, not shown) is, in most cases, insufficient to

prevent, the mill M from deflecting away from the interior of
the casing C.

FIG. lB shows a prior art mill I_attached to a drill pipe

R in a casing S with a curved portion V When the null I.

contacts the interior of the casittg Sat a poittt N of the curved

portion V, the mill L is deflected away from the point N.

FIGS. 2A and 213 show a mill guide 10 according to the
present inveotion with a hollow cylindrical body 9 having a

bore 8 theretltrou.gh, atm open top end 7 and an open bottom
end 6. The will guide 10 is disposed in a piece of casing S
which is part of a string of easing (not shown) in a wellbore

in the earth. An anchor 4 (or anchors) holds the mill guide

10 in place at a desired location in the casing with an

openlag 3 of the mill guide’s bottom end 6 d:isposcrt and
oriented SI) that a mill passing through the mill guide JO will

mitt a desired area of the casing, creating a desired bole, slot,

opening, or window. The bottom end 6 of the mill guide 10
is formed or cut to have a desired shape 2. This shape 2 may

be made to correspond to a curved portion I of the casing 5.

os As shown in 1:1G. 3, a mill 11. on a string of drill pipe 12
has been introduced through tttc casing 5 and the mill guide

10 to contact the casing 5 and begin to mill a hole there-
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through. A body 13 of the mill 11 has a length such that at
least about a fourth of the desired opening is milled (and in
other aspects substantially all of the desired opening) while
the mill body 13 remains in contact with a side 30 of the
bottom end 6 of the mill guide .10, thus providing a con
tinuous reaction support during part or suhstantailly all of
the milling. The side 30 maybe the same thickness as a side
32 which is shorter than the side 30; or the side 30 may be
thicker than the side 32. The interior of the side 30 may one
or more additional layers of material thereon. Such material
may also inhibit the mill from milling the side 30. This
additional material may he any desired practical thickness
and may be any known suitable material, including, hut not
limited to, steel, carbide steel, stainless steel, known alloys,
and hardfacing material. Such a layer or layers maybe added
by any known method (e.g., welding or hardfacing) or may
be formed integrally of the side 30.

FIG. 4 shows a mill guide 15 with a hollow body 16, a top
open end 17, a bottom end point 18, a side opening 19, and
a slanted side member 21. A whipstock 20 disposed in a
easing 22 in a welibore 23 has a concave surface 24 which
corresponds to the shape of the slanted side member 21. The
mill guide iSis made of a strong metal, e.g. steel, so that the
slanted side member 21 protects the concave surface 24
from the effects of a mill 25 on tiexible 26. ‘l’he
whipstoek 20 attd the side opening 19 are positioned so that
a window 27 is cut at a desire-cl location on the casing 22. As
shown in FIG. 4 the window 27 has only been partially
milled and will be completed as the mill 25 moves down the

slanted side ntember 21. ft is within the scope of this
invention for the mill guide 1.5 and the whipstock 20 to be

connected together; to he formed integrally as one member;
or for the mill guide 15 to be releasably connected to the

whipstoek (e.g. but not limited to, by one or more shear studs
or shear lugs). In another aspect the mill guide and the

whipstock are installed separately.

The embodiments of FIGS. 5, 6, 7A, 7b, 7C, and S
correspond to the embodiments of PIGS. IC, 211, 2A, 5,3,

and 211 respectively as shown in U.S. Pat. No, 5,429,187.
with like numerals indicating like structure. FIG. 5 illus

trates a starting bar 601 which is like the starting bar 60,
previously described, but which has a solid milling end 602
which is dressed with any known milling inserts and-or

milling material or matrix 603. As shown in FIG. 6, upon
receipt of the starting bar 601 within the starting mill 40, the

solid milling end 602 is disposed so that the milling material
603 is flush with milling material on the lower end of the

starting mill 40. In this position the starting bar 601 is, in

certain embodiment,s, held in place within the starring mill
40 and prevented from rotating and from falling therefrom

by any suitable holding mechanism.
FIG. 9 and 10 illustrate a mill 150 according to the present

invention with a mill body 152, an upper threaded end 154,

a lower milling end 156, a recess 15$. and milling inserts
and-or milling matrix material .159. An inner milling merit-

her 160 is rotatahl.y disposed in the recess 158. The inner

milling member 160 has a lower end 164 dressed with

milling inserts and-or milling material 166. lt is within the

scope of this invention for the mill 150 to be a window mill

or any other mill on which an inner mill is useful. The recess

158 and, therefore, the inner milling member 160 may be
located anywhere on the lower milling ettd 156, including,

but not limited to, in the center of the lower milling end 156
or, as shown in. FIGS. 9 and 10, off-center, Apin 165 whose

end 167 ride-s in a recess 169 holds the inner milling member

160 in the mill body 1.52.
FIGS. HA liD illustrate a whipstock system 200 accord

ing to the pre-.. nt invention with a whipstock 202 having a
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concave face 204, coiuaection apparatus 206 for releasably
connecting the whipstock 202 to an anchor apparatus 20$.
The anchor apparatus may he any known anchor device or
anchor-packer. As shown, the anchor apparatus 208 is like
that disclosed in U.S. Pat. No. 5,341,873, co-owned with the
present invetttion.

‘I’he connection apparatus 206 ha a shear pin 21.0 which
is designed and configured to shear under a desired force,
e.g. 95000 pounds. The shear pin 210 extends through a hole

1 212 in a neck 214 ofa fishing member 216. A relief channel
211 provides fluid relief. A lower end 218 of the fishing
member 216 is conneeted to the anchor apparatus 208 e.g. by
welding. An upper end 220 of the fishing member 216, once
exposed, provides a member which can he speared or
grappled by ftshing equipment to facilitate removal of the
anchor apparatus 20$ 1mm a casing or weilbore once the
whipstock 202 has been separated from the anchor apparatus
20$ by shearing the shear pin 210 and removing the whip.
stock 202. This eliminates the need for milling away the

2)) whipstock 202 and eliminates problems encountered in such
milling when a mill, instead of milling the whipstock, is
forced away from the whipstock by the concave face 204. A

hole 230 provides fluid relief.

An end 222 of the whipsock 202 has a recess 224 which
15 . .

- receives and holds the neck 214 of the fishing member 216.
The shear pin 210 extends into holes 226 in the end 222 of
the whipstock 202. A recess 228 receives a portion of an end
of a part of the whipstock which is welded in place.

FIG. 12A shows a window mill 250 according to the
present invention. ‘l’he mill 250 has a body 252, an upper
threaded end 254, a lower milling end 256, a plurality ot’
milling blades 258 with milling inserts 260 and-or desired
matrix milling material secured thereto, and an inner fluid
tiow bore 262 with a lower narrow bore 264. Milling
material and-or inserts 263 maybe used on the surface of the
bore 264. Fluid flowing through the narrow bore 264 tlows
faster than fluid flowing in the bore 262. Fluid jets 265 direct
fluid under pressure out past the blades, preferably with one

,

jet per blade, to inhibit the nesting of cuttings and to
facilitate fluid circulation and the upward removal of cut
tings.

FIG. 13 shows a prior art watermelon mill 270 with a

body 272, an upper threaded emict 274, a lower end 276 and
a plurality of blades 278 covered with milling inserts and-or
matrix milling material 279. Outer surfaces 277 of the blades
278 are ground down to a smooth finish.

FIG. 14 shows a mill 290 like the mill 270, hut with rough
outer surface 297 on its blades 298; i.e., the Outer surfaces
297 are covered with milling material 299 which is not
ground smooth. The mill 290 ha,s a body 292, an upper
threaded end 294 and a lower end 296, hut to inventor’s
knowledge no such mill has been used in the prior art to mill
an opening in or window through a tubular such as casing
until the outer surfaces 297 have be--en tirsi ground smooth.

FIG. ISA shows a milling system 301) conracting a
concave 304 of a whipsiock 306 in a casing 308. The- milling
system 300 has a starter or window mill 310 and a water
melon mill 312. The window mill may be any window mill

e.G available in the prior art or discIoed herein. In one aspect
the window mill itas a smooth tinistt lateral outer surface.

The watermelon mill preferably has blades 314 with rough
outer surfaces 316. One or more pieces of drill pipe or one

or more drill collars are connected above the watermelon

es mill 312. For flexibility, a single joint of drill pipe is used in
the string above the water melon mill. As shown in FIG,

ISA, a casing pivot point 0 is created during milling about
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which the watermelon mill and associated neck 322 are
pivoted into the casing (to the left on FIG. 20A.

FIG. 16 shows a milling system 350 in a casing 352 in a
wellbore, 354. The system 350 has a window mill 360, a first
watermelon mill 362, suet a second watermelon mill 364.
l’he mills may h any conventional prior art mills or any mill
disclosed herein. The secondwatermelon mill 364, in certain

embodiments, has blades 374 with rough dressed outer

surfaces 376. The fIrst watermelon mill 362, in certain

embodiments, has blades 366 with smooth outer surfaces

368. The milling astern 350 has milled a casing window

356 and has moved down on a concave 358 of a whipstock

system 359 (like that of U.S. Pat. No. 5,341,873 or FIG.

liD) anchored in the wellhore 354.

In one method according to the present invention, a
whipstock system with a starter mill rcleasably secured

thereto is run into casing in a wellbore. The whipstock

system is oriented as desired and anchored in piace. The
starter mill is released from the whipstock and rotated to mill

off a lug on the whipstock’s concave to which the starter mill
was shear pinned. Preferably the starter mill starts a window

and mills off the lug, but does not mill the concave. The
starter mill is then removed from the casing and a milling

system like the system 300 is run into the casing. The
watermelon mill 312 has blades 314 which are rough

dressed with known matrix milling materials 316. The mill

310 is sized, configured, and positioned as is the neck 322

and the watermelon mill 312 is spaced apart from the

window mill 310 so that the watermelon mill 312 does net

mill the whipstock 306 or its concave 304 (see FIG. 158).

Both the starter mill 310 and the watermelon mill 312 mifl

out a window 320 from the casing 308. In one aspect a neck

322 of about eighteen to twettty inches separates the window

mill 310 and the watermelon mill 312 (e.g., in one aspect, for

milling a window about 12 to 15 feet long itt a tubular; e.g.

casing rangio.g in outer diameter from 2W’ to 16” or larger).

Any lip created by the window mill 310 on the casing 308

is smoothed and finished by the winslow mill 310 and by the

watermelon mill 312. [he window mill 310 may he like the

mill of FIG. 12A a.nd have blades with a smooth outer

surface. Thus, in one aspect, a window about 15 feet in total

length is created while using a whipstock with a concave that

is about 12. feet long; i.e. a portion of the casing window is

created above the whipstuck. In one such method the first.

trip with the starter mill requires thirty minutes to four and

a half hours of milling (depending in part on the weight and

grade of casittg and employs a single joint of drill pipe

above the starter mill; and the second trip requires about

three and one-half to eight hours of milling time. With one

prior art method to create such a casing window (created

with a system according to this invention in about four hours

of milling) about ten hours of milling or more are typically

required and more than two trips are often needed. By using

a window mill with a tluid flow bore, better circulation is

achieved, higher pump pressure may be used, coring” of

the mill by a casing siivr or point is inhibited or eliminated,

and cuttings are effectively removed. With such a system

relatively less torque is oec.ded, reducing wear and tear on

various components, e.g. tubular ends.

By using a watermelon mill with blades with outer

surfaces that are dressert rough with milling matrix material

and/or inserts (i.e., the surfaces arc not ground smooth), an

elongated window is produced which reduces or eliminates

the need for reaming out the window once. milling ceases. In

one event fishing is necessary at or below the window (e.g.

to fish out a mill or other item), the elongated window

facilitates fishing and allows relatively large. fishing tOOlS to
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he employed. Use of a rougtt blade outer surface watermelon
mill also results in a reduced torque requirement as com
pared to milling with a mill with smooth blade outer surfaces
(“SOD’ mill). Often cuttings produced with a ROl) mill are
smaller than those produced with a SOT) mill and it is easier
to circulate the smaller cuttings up the wellbore. Also large
cuttings may he inefficiently re-milled if they are not circu
lated upwardly.

In the situation in which a window is completed in a
two-trip method, as the milling system leaves the window
and starts to drill into the adjacent formation, the ROD mill

smooths out any lip on the casing at the bottom of the
window, Any hole in the formation made by a SOD mill
which is worn and somewhat undergaugc is reamed out by

15 the ROD mill which follows the SOD mill.

if a larger easing window is desired, an additional trip
may be used with the two-trip method described above. For
the third trip a milling system 350 (FIG. 16) is used with a
rough dressed outer blade surface window mill 360; a

20 smooth ground outer blade surface watermelon mill 362;

and a rough dressed outer blade surface watermelon mill
364. Alternatively, if it is not desired to raise the window as
much as it is by using a rough top watermelon mill, the
blades of the mill 362 may have outer surfaces dressed rough
and the mill 364 may have blade outer surfaces ground

smooth. Also, both mills may have rough-dressed blades.
The window mill may he a typical prior art solid mill or a
mill as in PIG. 12A. In one aspect a single drill collar is used

above the top watermelon mill. In other aspects two or more
drill collars are used. The watermelon mill 362 wilt move

tightly clown the face of the wltipstock’s concave and mill
off any easing lip that may have heen left by previous

milling. In one situation on a third trip with an assembly
including a SOD window mill, a ROD watermelon mill

above it, and a SOD watermelon mill, such an assembly

smooths out and elongates the top of a window created on
the second trip. By using a ROI) watermelon mill instead of

the SOD watermelon mill the window is further enlarged

and elongated, e.g. if an oversize liner is to he run through

the window. By using one or more drill collars a stiffer
assembly is formed which facilitates comttrol of the forma

tion of the top of the window and facilitates the smoothing

out of rough places on the window, including any lower
window lip left by a seceind trip. In one aspect a small

45 portion of the bottom of the window is intentionally not
milled out during a second trip. l’Jot only does a stiffer
assembly used in a third trip finish milling the window and

smooth out the lower casing lip, it also better directs the
milling assembly into formation adjacent the window and

50 inhibits the tendency of the milling assembly to drift hack to
the annulus between the casing and the wellbore and back to
the casing itself.

l’he previously described two-trip prior art milling

method .bat required about ten hours of milling requires an
additional eight to ten hours of milling using two smooth-
surfaced hlde watermelon mills and, typically, such a

three-trip method requires about six days of rig time. In such

a method, the witidow mill may .me” on the second trip,

i.e., an edge of the casing attempts to bore tip into the center

o of the mill. The window ittill may jump over early on the
second trip down the face of the concave and leave a ledge

ira the bottom of the casing window; and the casing window

may not he raised high enough and a drilling assembly

introduced into the casing may hang ott the lrdge.

as A three—trip method according to the present ioventioti, in
mine aspect, takes three to four days of rig time if the window

mmli does nor “core” on the second trip (and such coring is
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inhibited or eliminated by using a mill wtth a center bottom
hole, e.g. a mill as in FIG. 12A).

FIG. 17A—17D illustrates a mill 400 according to the

present invention which has a body 402, an upper threaded

end 404, a longitudinal fluid flow bore 406, a plurality of

blades 40$ (optional) on lower cod 412 of the body 402,

and matrix milling material 414 on the blades 40$ and lower

end 412. Milling inserts nay he used on the blades 408 in

any known manner, combination, or pattern. Any known

insert may he used, with or without cbipbreaker(s), and in

combination with any known matrix milling material.

The partial cross-sectional view at the lower end 412 of

the mill 400 shows that the matrix milling material 414 (and

milling inserts if they are also used or used in place of the

matrix milling material) extends up into the lower end of the

fluid flow bore 496. Such a use of matrix milling material

(and-or inserts) may be used on a flow bore of any type of

mill, including but not limited to a window mill, including

hut not limited to arty mill described herein. A plurality of
flow bores 416 in fluid communication with the fluid flow

bore 406 provide a path for fluid discharge past the blades

408.
PIGS. l$A and 1SB thow a mill 420 according to the

present invention with a body 422, an upper threaded end

424, a longitudinal fluid flow bore 426, a plurality of

sub-bores 428, a lower body end 432, and niatrix milling
material 434 on the lower end 432. An amount of matrix

milling material 436 extends up into a lower end 43$ of the

longitudinal fluid flow bore 426 and, as shown in FIG. ISB,

encircles the interior of the lower end 438. Milling inserts

nay be used in any known manner with or in place of the
matrix milling material.

FIGS. 19A—19C show a mill 450 according to the present

invention witlt a body 452, a lower body end 462, an upper

threaded end 454, a longitudinal fluid flow bore 456 with a

lower end 46$, a plurality of sub-bores 458, and matrix

milling material 464 on the tower body end 462. A fluid
sub-bore 472 is in fluid communication with the longitudinal

fluid flow bore 456 and a recess 474 in which is rot atably and

rclcasahly mounted an inner mill 470 which rotates adjacent

a top thrust bearing 476 and a side cylindrical bearing 478.

A fluid flow bore 485 extends through the inner mill 420. A
removable pin 480 extends through a hole 482 in the body

452 and has an end 484 that projects into and is releasably

held in a groove 486 in the inner mill 470. Matrix milling

material 488 is ott a lower end 492 of the inner mill 470.

Milling inserts may be used in any known manner with or in

place of the matrix milling material.

FIG. 20 and 21 show alternative embodiments of the mill

420. As shown in FIG. 21, a rotatably inner mill 494 (like the

inner mill 470) nay have a lower end 496 that projects

downwardly beyond a lowermost surface of the lower body

ettd 462. As shown in FIG. 26, an inner tnill 498 may have

a lower end 499 that does not project downwardly beyond

the lower body end 462 and which is recessed upwardly

away from the lowermost surface of the body end 462.

FIGS, 22A—22C show a mill 500 according to the present

invention with a body 502, a lower body end 512, an upper

cod 504, a fluid flow bore 506 with a lower end 508, a

sub-bore 518, and matrix milling material 514 on the lower

body end 512. The fluid sub-bore 518 is in fluid contmuni

cation with the. ibid flow bore 506 and a recess 524 in which

is rotatably and releasably mounted an inner mill 520.

Suitable bearings may be used with the inner mill 520. Ftutd
flow bores 525 extends through the inner mill 520. A

removable pin like the pin 480 and a hole like the hole 482
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and a groove like the groove 486 relcasably hold the inner
mill 520 in the body 502. Matrix milling material 52$ is on
a lower end 522 of the inner mill 520. Milling inserts may

he used in any known manner or pattern with or in place of
S the matrix milling material. In the embodiment shown in

FIG. 22A coacting recesses 530 ott the body 502 and 53:1 on
the inner mill 520 form a groove in which is movably

disposed one, and preferably a plurality, of ball bearings 504
which hold the inner mill in the body 502. Such bearings

in may he inserted into the groove through a suitably posi
tioned opetiiitg on the body 502 which is thett closed oil.

The body 502 has a gear 526 projecting downwardly with

teeth 527 that mesh and eoact with teeth 537 of a gear 536

that projects upwardly from the inner mill 520. Rotation of
the body 502 thus imparts rotation to the inner mill 520. Any
known gearing and gear ratio may be used.

For additional driving force to rotate the inner mill 520 (or
for an alternative in which no gears are used), vanes or flutes

are provided on the top of and/or on the sides of the inner

-o mill 520. The force of fluid flowing through the fluid flow

bore 506 and the flow bore 518 hitting the vanes or flutes

turns the inner mill 520.

F’IGS. 23A—23B show a null 550 according to the present

invention with a body 552, a lower body end 562, an upper

- end 554, a fluid flow bore 556 with a lower etd 558, a
sub-bore 568, and matrix milling material 564 on the tower

body end 562. The fluid sub-bore 56$ is in fluid communi
cation with a recess 574 in which is rotatably and releasahly

mounted an inner null 570. Suitable bearings may he used
with the inner mill 570. Fluid flow bores 575 extend through

the inner mill 570. A removable pin like the pin 480 and a

hole like the hole 482 and a groove like the groove 486

releasably may be used to hold the inner mill 570 in the body

552. Matrix milling material 57$ is on a lower end 572 of the
- miter mill 570. Milling inserts may be used in atty known

manner or pattern with or in place of the matrix milling
material. In the embodiment shown in FIG. 23A coacting

recesses 580 on the body 552 and 581 on the inner mill 570

form a groove in whieh is movably disposect one, and
preferably a plurality, of ball hearings 584 which hold the
inner mill in the body 552. Such hearings may he inserted

into the groove through a suitably positioned opening on the

body 552 which is then closed off.

The body 552 has a gear 576 projecting downwardly with

teeth 577 that mesh and enact with teeth 587 of a gear 586

that is rotatably mounted to the body 552 on a shall 583. The
inner mill 570 has gear teeth 589 formed on an interior

surface thereof that mesh with the teeth 587. Rotation of the

50 body 552 thus imparts rotation to the inner mill 570. Any
known gearing and gear ratio may he used. Seals 565 and

567 seal the interface between the body 552 and the inner
mill 570. Additional driving force (or driving force) may be

provided to the mill 570 as described above ftr the mill 520.

55 In conclusion, therefore, ii. is sects that the present ittven
non and the embodiments disclosed bereFt and those coy.

crud by the appended claims are well actapted to carry out the
objectives and obtain the ends set forth. Certain changes can
he made in the described and in the clinic-cl subject matter

so without departitig frottt the spirit and the. scope of this
invention. It i.s realized that changes arc possihic within the

scope of this invention and it is further intended that each
element or step recited in any of the following claims is to

he understood s referring to all equivalent rlerneots or

es stens. The following claims are intended to covc the oven

ton as broadly as legally prassihle in whatever form its

principles may be utilized. The inv0tttion claimed hereio is
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II
new and novel in accordance with 35 U.S.C. §102 and

satisfies the conditions For patentability in §102. The inven

tion claimed herein is not obvious in accordance with 35

USC. §103 and satisfies the conditions for patentability in

§103. This specification and the claims chat follow are in 5

accordance with all of the requirentenLs of 35 U.S.C. §112.

What is claimed is:
1. A method for forming an opening in a tubular in a

wellbore extcnding through a formation, the method com

prising to

running a starter mill releasably secured to a whipstock

into the wellborc into a tubular through witich it is

desired to form an opening,

securing the wbipsrock at a desired location in the

wellbore,

releasing the starter mill from the whipstock,

rotating the starter mill to form an initial opening in the

tubular without milling the whipstock,

removing the starter mill from the wellbore,

introducing a milling system into the wellbore and into

the tubular at the location of the initial opening. the

milling system comprising a witidow mill, a neck

metnhcr connected at its bottom to the window mill, a

watermelon mill, the neck member connected at its top

to the watermelon mill, the window mill having milling

blades thereon with smooth finish outer surfaces, the

watermelon mill having milling blades thereon with

rough tInisit outer surfaces dressed with milling

material,

rotating the milling sysrent to mill the tubular to form a

completed opening therethrough, the watermelon mill

and neck member sized and disposed so that the

watenneloit mill does not mill the whipstock,

removing the millitig system from the wellbore, 35

introducing milling apparatus into the welibore at the

location of the completed window to enlarge the com

pleted window, the milling apparatus comprising

a window mill with a plurality of milling blades

thereon, each blade dressed with milling material

and with att outer surface rough dressed with milling

material,
a fIrst watermelon mill with a plurality of milling

blades thereon, each blade dressed with milling

material and having an outer surface, the first water-

melon mill connected to and above the window mill,

a second watermelon mill connected to and above the

first watermelon mill, the seconrl watermelon mill

having a plurality of milling blades each blade -

dressed with milling material and having an Outer

surface,

atid the method further comprising

rotating the tnilliog apparatus to elongate the completed

window, anti
wherein the outer surfaces of the tirst watermelon -

mill’s blades are smooth and the outer surfaces of the

second watermelon mill’s blades are rough.

2, A method for fortuing an opening itt a tubular in a

weltbore extending through a. formation, the method corn

prising

running a starter mill releasably securcd to a whipstock

into the wdllborc into a tubular through which it is

desired to form an opening,

securing the whipstock at a desired location in the

weilbore,

12
rotating the starter mill to form an initial opeititig itt the

tubular,

removing the starter mill from the wellbore,

introducing a milling system into the wellhore and into

the tubular at the location of the initial opetting, the

milling systent comprising a window mill, a neck

member connected at its bottom to the window mill, a

watermelon mill, the neck member connected at its top

to the watermelon mill, the window mill having milling

blades thereon with rough finish outer surfaces dressed
with milling material, attd

rotating the milling system to mill the tubular to form a

completed opening therethrotigh, the watermelon mill

and neck member sized, configured, and disposed so

that the watermelon mill does not mill tlte whipstock.

3. The method of claim 2 wherein the window mill forms

an opening through the tubular with a lip and the method

further comprises

21) smoothing the lip by rotating the watermelon mill.

4. TIte niethod of claina 2 wherein the window mill

comprises

a body with an upper end and a lower milling cnd.

a plurality of nilling blades on the body with millirtg

25 material thereon, the blades having a smooth outer

surface.,

a first flow bore extending from the upper end through thc

body to a second fluid flow bore in the tower milling

end, the second fluid flow bore having an inner surface,
30 fluid jet bores extending from the first fluid flow bore to

an outer side of the body for directing fluid under

pressure out past the blades of the plurality of blades,

attd

milling material on the inner surface of the second fluid

flow bore.
5. ‘l’lte method of claim 4 wliereiti the second fluid flow

bore is smaller in diameter than the first fluid low bore.

. The method of claim 2 wherein the completed window

has smooth edges.
7. ‘I’he method of claim 2 wherein the completed window

is sufficiently long to facilitate fishing operations at or below

the completed window.
8. The method of claim 2 wherein rotating the milling

system produces cuttings of the tubular 01’ sufficictrtly sntall

size to facilitate circulation of the cuttings away from the

completed window.
9. The method of ctttim 2 further comprising

rotating the milling system to form a hole itt thc formation

beyond the tubttlar and beyond the completed window.

10. The method of claim 9 wherein by rotating the milling

system the window mill forms a hole beyond the tubular of

a lIrst dianieter and the watermelon mill moves attd rotates

in said hole to enlarge said hole to a lttrger diameter.

11. ‘l’he method of claim 2 further comprising

removing the tiailling system from the wellhore,

introducing milling apparatus into the wellhore at the

location of the completed window to enlarge the com
pleted window, the milling apparatus comprising

a witidow mill with a plurality of tniliing blades
thereon, each blade dressed with rn illiog in a lent

and with an outer surface rough dressed with milling

material.
a first watermelon tniil with a plurality of milling

blades thereon, eacft blade dressed with milling

material and having an outer surface, the first water

melon mdl connectcd to and shove the window mmii,
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a second watermelon mill connectcd to and above the
line watermeh.m mill, the second watermelon mill

having a plurality of milling blades each blade

dressed with milling material and having an outer
surface,

and the method further comprising

rotating the milling apparatus to elongate the completed
window.

12. The method of claim 11 wherein the outer surfaces of

the first watermelon mill’s blades are rough
13. Tlte method of claim 11 wherein the outer surfaces of

the second watermelon mill’s blades are rough.

14
14. The method of claim 11 wherein the Outer surfaces of

the first watermelon mill’s blades are smooth and the outer

surfaces of the second watermelon mill’s blades are rough.

15. The method of claim 11 wherein at least one drill

collar connected above and to the second watermelon mill

forming a stiffener assembly to facilitate control

16. The method of claim 13 wherein the stitThner 55.5cm-

bly inhibits a tendency ofth milling apparatus to move back

toward the easing.
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