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(57) Abrége/Abstract:

A drilling tool Is formed from a drive shaft having a coupling end, the coupling end having a cylindrical portion, an adapter
housing having an encircling wall defining a socket, the coupling end of the drive shaft being recelved by the socket, and an
annular recess formed in the encircling wall of the adapter housing. A seal carrier ring Is seated in the annular recess. The seal
carrier ring Is radially movable within the annular recess, with the seal carrier ring sealed to the encircling wall to form a sliding
seal. The seal carrier ring Is also axially slidable on and sealed to the drive shaft. The arrangement permits eccentric movement

of the drive shaft within the adapter housing without being prone to leakage around the seal carrier ring.
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ABSTRACT OF THE DISCLOSURE

A dnliling tool 1s formed from a drive shaft having a coupling end, the coupling

end having a cylindrical portion, an adapter housing having an encircling wall defining

a socket, the coupling end of the drive shaft being received by the socket, and an

10 annular recess formed 1n the encircling wall of the adapter housing. A seal carrier ring is
seated 1n the annular recess. The seal carrier ring 1s radially movable within the annular
recess, with the seal carner ring sealed to the encircling wall to form a sliding seal. The

seal carrer ring 1s also axially slidable on and sealed to the drive shaft. The arrangement
permits eccentric movement of the drive shaft within the adapter housing without being

15  prone to leakage around the seal carrier ring.
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TITLE OF THE INVENTION
Drlling Tool

NAME OF INVENTOR

Manuel Balsa

FIELD OF THE INVENTION
This invention relates to downhole drilling tools, and in particular a joint or

rotor adapter for use in connecting eccentric rotation of a rotor to a drive shatft.

BACKGROUND OF THE INVENTION

Rotor adapters are used on either end of a drive shaft to connect eccentric
motion of a motor to circular motion of a dnll bit. The dnive shaft 1s permitted to rotate
with its central axis sweeping out a conical figure, while an adapter housing connected
to a drill bit rotates with a circular motion. In these rotor adapters, the drive shaft 1s
received 1n a socket formed as part of the adapter housing. To prevent tluids 1n the well
bore from entering the socket, an elastomeric seal, seated in an annular recess 1n the
socket, seals to both the socket and the drive shaft. As the drive shaft executes its
conical motion 1n the socket, it presses on different sides of the elastomeric seal.
Particularly as the elastomeric seal ages and loses its elasticity, when the drive shaft
presses on one side of the elastomeric seal, it may disengage from the elastomeric seal
at the portion of the seal diametrically opposite to where 1t presses on the elastomeric
seal. As the drive shaft disengages from the elastomeric seal, fluid from the well bore
may enter the socket and thus cause wear and reduce the longevity of the rotor adapter.

A design of a rotor adapter 1s shown in United States patent no. 5,000,723
issued March 19, 1991, and Canadian patent no. 1,327,790 issued March 15, 1994,

although the elastomeric seal (which 1s cup shaped in cross-section and faces mward) 1s

not shown.

[t 1s an object of this invention to improve upon this design of rotor adapter.
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SUMMARY OF THE INVENTION

There 1s therefore provided in accordance with an aspect of the invention, a
drilling tool, comprising a drive shaft having a coupling end, the coupling end having a
cylindrical portion, an adapter housing having an encircling wall defining a socket, the

5  coupling end of the drive shaft being received by the socket, and an annular recess
formed in the encircling wall of the adapter housing. A seal carrier ring 1s seated 1n the
annular recess. The seal carrier ring 1s radially movable within the annular recess, with
the seal carrier ring sealed to the encirching wall to form a sliding seal. The seal carrier
ring 1S also axially slidable on and sealed to the drive shaft.

10 According to a further aspect of the invention, the seal carrier ring 1s sealed to
the encircling wall by a top O-ring seated in a recess in a top wall of the seal carrier ring
and/or by a bottom O-ring seated 1n a recess 1n the bottom wall of the seal carrier ring.

According to a further aspect of the invention, the seal carrier ring is sealed
against the cylindrical portion of the drive shaft by an O-ring seated 1n a recess mn an

15 inner wall of the seal carrier ring.

According to a further aspect of the invention, the inner wall of the seal carrier
ring 1s bevelled to form an obtuse angle with the top wall of the seal carrier ring and the
bottom wall of the seal carrier ring, thereby to permit eccentric movement of the drive
shaft within the seal carrier ring.

20 Preferably the housing adapter 1s formed of two parts which together define the
recess, one of the parts acting as a removable cap.

These and other aspects of the invention are described 1n the detailed description

of the imvention and claimed in the claims that follow.

25 BRIEF DESCRIPTION OF THE DRAWINGS
There will now be described preferred embodiments of the invention, with
reference to the drawings, by way of illustration only and not with the intention of

limiting the scope of the invention, in which like numerals denote like elements and n

which:
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Fig. 1 1s a section through an embodiment of the invention with the drive shaft
centrally located 1n the receiving socket;

Fig. 2 is a section of the embodiment of Fig. 1 showing the drive shaft moved to
one side; and

Fig. 3 1s a detailed section through the seal carrier ring shown 1n Figs. 1 and 2.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In this patent document, the word "comprising” 1s used in its non-limiting sense
to mean that items following the word 1n the sentence are included and that items not
specifically mentioned are not excluded. The use of the indefimte article "a" in the
claims before an element means that one of the elements 1s specified, but does not
specifically exclude others of the elements being present, unless the context clearly
requires that there be one and only one of the elements.

Referring to Figs. 1 and 2, there 1s shown a drilling tool 10, comprising a drive
shaft 12 having a coupling end 14 and an adapter housing 20. The coupling end 14 1s
cylindrical over a portion of the drive shaft 12 adjacent seal carrier ring 18. The adapter
housing 20 1s formed from two parts, a main portion 22 and a cap 23, but both together
are considered to constitute the adapter housing 20. The cap 23 1s threaded onto the
main portion 22. The adapter housing 20 has an encircling wall 24 defining a socket.
The coupling end 14 of the dnive shaft 12 1s received by the socket. An annular recess
26 1s formed in the encircling wall 24 of the adapter housing 20. A seal carrier ring 18 is
seated 1n the annular recess 26, where 1t 1s held by the cap 23. The seal carrier ring 18 is
radially movable within the annular recess 26, with the seal carrier ring 18 sealed to the
encircling wall by O-rings 30a and 30b to form a slhiding seal. The seal carrier ring 18 is
also axially slidable on and sealed to the drive shaft 12 by O-ring 30c.

Referring also to Fig. 3, O-ring 30a 1s seated 1n a recess 32a in a top wall 34 of
the seal carrier ning 18 and contacts top wall 36 of the recess 26. The top wall 36 is part
of the cap 23. O-ring 30b 1s seated 1n a recess 32b in the bottom wall 38 of the seal

carrier ring 18 and contacts bottom wall 40 of the recess 26. The bottom wall 40 1s part
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of the main portion 22 of the adapter housing 20. The seal carner ring 18 is sealed
against the cylindrical portion 16 of the drnive shaft 12 by an O-ring 30c seated 1n a
recess 32¢ 1n an mner wall 42 of the seal carner ring 18. To permit radial movement of
the seal carrier ring 18 in the recess 26, the outer wall 44 of the seal carrier ring 18
5 should have a smaller diameter than the diameter of the outer wall 46 of the recess 26.
The difference in the two diameters should be sufficient to accommodate the eccentric
motion of the drive shaft 12. Fig. 2 shows how the drive shaft 12 may move 1n the
adapter housing 20. The eccentric motion of the drive shaft 12, which results 1n the
central axis of the drive shaft 12 sweeping out a cone, shows up as lateral movement
10 between the positions shown in Figs. 1 and 2.
The inner wall 42 of the seal carrier ring 18 1s bevelled as shown in Fig. 3 to
form an obtuse angle with the top wall 34 of the seal carrier ring 18 and the bottom wall
38 of the seal carrier ring 18, thereby to permit eccentric movement of the drive shaft
within the seal carrier ring while allowing clearance between the seal carrier ring 18 and
15 the drive shaft 12.
The metallic components (adapter housing 20, drive shaft 12, seal carrier ring
18) are all made from conventional metals used 1n the o1l industry. The O-rings are all
elastomeric components, likewise available 1n the o1l industry.
A person skilled 1n the art could make immaterial modifications to the invention
20 described 1n this patent document without departing from the essence of the invention

that 1s intended to be covered by the scope of the claims that follow.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A dnlling tool, comprising:

a drive shaft having a coupling end, the coupling end having a cylindrical
portion;

an adapter housing having an encircling wall defining a socket, the coupling end
of the drive shaft being received by the socket;

an annular recess formed 1n the encircling wall of the adapter housing;

a seal carner ring seated in the annular recess, the seal carrier ring being radially
movable within the annular recess, and the seal carrier ring forming a sliding seal with
the encircling wall of the adapter housing; and

the seal carrier nng sealed against the cylindrical portion of the drive shaft with

a shiding seal permitting axial movement of the seal carrier ring along the drive shaft.

2. The dnilling tool of claim 1 in which:

the annular recess 1s defined by an outer recess wall, a top recess wall and a
bottom recess wall;

the seal carrier ring 1s defined by an outer seal carrier ring wall, a top seal carrier
ring wall, an inner seal carrier ring wall and a bottom seal carrier ring wall; and

the seal carrier ring 1s sealed to the encircling wall by a top recess seal formed

between the top seal carrier ning wall and the top recess wall.

3. The dnlling tool of claim 2 in which the top recess seal is formed by an O-ring

carried 1n a recess formed 1in the top seal carrier ring wall.

i Ty I WIS L 5 e i N as Neethe N WDAS TR LS A e ; % - . N o e
ALt L A0 ol S R G X ALY D NN AR -4 dhe 1w W e ddwk M EDAS PP TP LA 'MMM‘WM"?*H“WW <o M HalD 1 A5 AT M D 4 s L =Y L S i SLE A e et ARG T LD, O R TR O A H ME IR U et - il H o 1 i e S HA G 5 LA v KB B 1 it v e L g AT L



R =S et e M M 06 T T U 4Rl AL ¢ i

10

15

2.0

25

CA 02308679 2000-05-17

4. The dnlling tool of claim 2 in which the seal carrier ring is sealed to the
encircling wall by a bottom seal formed between the bottom seal carrier ring wall and

the bottom recess wall.

5. The dnlling tool of claim 4 1n which the bottom seal i1s formed by an O-ring

carried 1n a recess formed 1n the bottom seal carrier ring wall.

6. The dnlling tool of claim 1 1n which:

the annular recess 1s defined by an outer recess wall, a top recess wall and a
bottom recess wall;

the seal carrier ring 1s defined by an outer seal carrier ring wall, a top seal carrier
ring wall, an 1inner seal carner ring wall and a bottom seal carrier ring wall; and

the seal carner ring 1s sealed to the encircling wall by a bottom seal formed

between the bottom seal carmer ring wall and the bottom recess wall.

7. The dnlling tool of claim 1 1n which:

the annular recess 1s defined by an outer recess wall, a top recess wall and a
bottom recess wall;

the seal carrier ring 1s defined by an outer seal carrier ring wall, a top seal carrier
ring wall, an inner seal carrier ring wall and a bottom seal carrier ring wall; and

the seal carrier ring 1s sealed to the drive shaft by a drive shaft seal formed

between the inner seal carrier ring wall and the cylindrical portion of the drive shaft.

8. The drilling tool of claim 8 1n which the drive shaft seal 1s formed by an O-ring

carried 1n an mner seal carrier ring recess in the inner seal carrier ring wall.

9. The dnlling tool of claim 1 in which:
the seal carrier ring 1s defined by an outer seal carrier ring Wall, a top seal carrier

ring wall, an inner seal carrier ring wall and a bottom seal carrier ring wall; and
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the inner seal carrier ring wall 1s bevelled to permit eccentric movement of the

drive shatft within the seal carner ring.

9. The dnlling tool of claim 2 in which the inner seal carrier ring wall is bevelled
to form an obtuse angle with the top seal carrier ring wall and the bottom seal carrier
ring wall, thereby to permit eccentric movement of the drive shaft within the seal carrier

ring.

10. The dnlling tool of claim 6 in which the inner seal carrier ring wall is bevelled
to form an obtuse angle with the top seal carner ring wall and the bottom seal carrier
ring wall, thereby to permit eccentric movement of the drive shaft within the seal carrier

ring.

11. The dnlling tool of claim 7 in which the mner seal carrier ring wall is bevelled
to form an obtuse angle with the top seal carner ring wall and the bottom seal carrier
ring wall, thereby to permit eccentric movement of the drive shaft within the seal carrier

ring.

12. The dnlling tool of claim 1 1n which:

the annular recess 1s defined by an outer recess wall, a top recess wall and a
bottom recess wall; and

the housing adapter 1s formed 1n a first part threaded to a second part, the first

and second parts together forming the encircling wall.

13. The dnlling tool of claim 12 in which the top recess wall is formed in the first
part of the housing adapter and the bottom recess wall is formed in the second part of

the housing adapter.

14. A drilling tool, comprising:
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a drive shaft having a coupling end, the coupling end having a cylindrical
portion;

an adapter housing having an encircling wall defining a socket, the coupling end
of the drive shaft being received by the socket;

an annular recess formed in the encircling wall of the adapter housing, the
annular recess being defined by an outer recess wall, a top recess wall and a bottom
recess wall;

a seal carrier ring seated 1n the annular recess, the seal carrier ring being defined
by an outer seal carrier ring wall, a top seal carrier ring wall, an inner seal carrier ring
wall and a bottom seal carrier ring wall, the seal carrier ring being radially movable
within the annular recess;

the seal carner ring being sealed to the encircling wall by a top O-ring seated in
a recess 1n the top seal carrier ring wall and by a bottom O-ring seated 1n a recess in the
bottom seal carner ring wall, the seal carrier ring thereby forming a sliding seal with the
encircling wall; and

the seal carrier ring being sealed against the cylindrical portion of the drive shaft
by an O-ning seated 1n a recess 1n the nner seal carrier ring wall, the seal carrier ring

thereby forming a sliding seal permitting axial movement of the seal carrier ring along

the drive shatft.

15.  The dnlling tool of claim 14 in which the inner seal carrier ring wall is bevelled
to form an obtuse angle with the top seal carrier ring wall and the bottom seal carrier
ring wall, thereby to permit eccentric movement of the drive shaft within the seal carrier

ring.
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