The
United
Gtates
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The Director of the United States
Patent and Trademark Office

Has received an application jfor a patent for a
new and usefil invention. The fitle and descrip-
tion of the invention are enclosed. The require-
ments of law have been complied with, and it
has been determined that a patent on the in-
vention shall be granted under the law.

Therefore, this

United States Patent

Grants to the person(s) having title to this patent
the right to exclude others from making, using,

offering for sale, or selling the invention
throughout the United States of America or im-

porting the invention into the United States of
America for the term set forth below, subject
to the payment of maintenance fees as provided
by law:.

If this application was filed prior to June &,

1995, the term of this patent is the longer of
seventeen years from the date of grant of this
patent or twenty years from the earliest effec-

five U.S. filing date of the application, subject
to any statulory extension.

If this application was filed on or after June 6,
1995, the term of this patent is twenty years fron
the U.S. filing date, subject to any statutory ex-
tension. If the application contains a specific
reference lo an earfier filed application or ap-
plications under 35 U.S.C. 120, 121 or 363(c),
the term of the patent is twenty years from the
date on which the earliest application was filed,
subject to any statutory extensions.

Qfﬁm () A

Acting Director of the United States Patent and Trademark Office
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(57) ABSTRACT

A directional drilling tool comprising an orientation spear
point having a spear axis. The orientation spear point com-
prises an end shalt with a threadable extension disposed along
the spear axis and a support pin having a support pin axis
perpendicular to and intersecting the spear axis. An orienting
pin having an orienting pin axis perpendicular to the support
pin axis and spear axis and intersecting the spear axis also
extends through the end shaft. A latch rod with a latching edge
is connected to the end shaft, and a nose is connected Lo the
latching rod. The directional drilling tool also comprises a
crossover sub comprising a first threaded section forengaging
the threadable extension, and a second threaded extension for
receiving a plurality of pin dimensions, an end of a tool, or a
box.

18 Claims, 8 Drawing Sheets
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(57) ABSTRACT

A method for steering a steerable mud motor while attached
to a retrievable replaceable measurement while drilling
device comprising: securing a directional driliing tool to a
retrievable replaceable measurement while drilling device,
orienting the retrievable replaceable measurement while
drilling device with a spear axis of an orientation spear point
of the directional drilling tool, and lowering the orientation
spear point into a non-magnetic drill collar above a mud
motor. An orienting mule shoe stinger is attached to a gyro-
scopic device, which 1s then inserted over the orientation
spear point, which orients the gyroscoping device along the
spear axis, enabling steering of the mud motor while attached
to the retrievable replaceable measurement while drilling
device, while maintaining full retrievability of the retrievable
replaceable measurement while drilling device from the well.

17 Claims, 10 Drawing Sheets
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