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1
INTEGRATED ROLLER-GEARBOX FOR
SPINNER WRENCH

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a national stage application under 35
U.S.C. 371 and claims the benefit of PCT Application No.
PCT/CA2015/000028 having an international filing date of
16 Jan. 2015, which designated the United States, which
PCT application claimed the benefit of U.S. Provisional
Application No. 61/928,863 filed 17 Jan. 2014, the disclo-
sures of each of which are incorporated herein by reference.

TECHNICAL FIELD

The present disclosure is related to the field of gearboxes,
and in particular gearboxes that can be used in spinner
wrenches.

BACKGROUND

Automated floor wrenches, and in particular spinner
wrenches, for drilling rigs are known. These existing devices
do have, however, deficiencies and shortcomings. Most
devices are known to have two hydraulic rams opposed to
each other, each ram pushing against a pair of spinning
rollers to contact, grip and spin the drilling pipe. The
spinning torque is transferred from the spinning roller to the
pipe by means of tangential friction force which, is by
definition determined by a coefficient of friction and the
resulting gripping forces acting along the lines connecting
centers of each roller and the drilling pipe.

The clamping force between a spinner-roller and a tubular
(such as, but not limited to a drill-pipe) can often be limited
by load-capacity of the bearings supporting the roller. In
addition, the maximum torque used to power a roller can
ultimately be determined by the torque capacity of a gearbox
used to transfer the torque from the prime mover (such as,
but not limited to a hydraulic motor) to the roller itself.

A problem occurs as the maximum roller diameter can be
limited by the need for rollers to all touch the drilling pipe
(or other tubular) before they touch each other as adjacent
rollers come together. This maximum roller diameter is
consequently the determining factor for maximum envelope
of most adjoining components and/or subassemblies (such
as, but not limited to, roller bearings, reduction gears, and
drive-motors).

As a consequence of the maximum roller diameter, rollers
are typically supported by needle-roller bearings with lim-
ited load capacity. Also, due to gear-size limitations, reduc-
tion-ratios in gearboxes are typically close to 1:1 which can
necessitate the use of large, powerful hydraulic motors
which, in turn, can require large, powerful hydraulic power
units (HPUs) and may be difficult to control.

It is, therefore, desirable to provide gearbox that can be
used in an automated spinner wrench for a drilling rig that
can overcome the shortcomings of prior art devices.

SUMMARY

A gearbox for a roller in a spinner wrench is provided. In
some embodiments, the gearbox can be disposed internally
to the roller and can include a sun and planet type epicyclical
gear-reduction assembly. In further embodiments, the gear-
box can include a second sun and planet type epicyclical
gear-reduction assembly to provide for a second, or final,
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stage reduction. Some embodiments can provide for reduc-
tion-ratios close to 3:1 and can be driven by a relatively
small motor. The planet gears can be used to drive an annular
gear which can spin the roller. In some embodiments, the
gearbox can use high-capacity bearings.

An integrated roller-gearbox for spinner wrench for use
on a drilling rig is provided. In some embodiments, the
integrated roller-gearbox can comprise single-stage epicy-
clical gear-reduction with a sun-gear rotationally connected
to a prime mover such as, but not limited to, a hydraulic
motor. An annulus gear can be integrated with the roller and
can be supported at each end by outer races of high capacity
bearings. A planet carrier housing the planet gear(s) can be
rotationally grounded.

In some embodiments, the integrated roller-gearbox can
comprise two-stage (i.e. a high speed and a low speed stage)
epicyclical gear-reduction with a high-speed sun-gear rota-
tionally connected to a prime mover such as, but not limited
to, a hydraulic motor. A planet carrier housing the high-
speed stage can be connected to, and mesh with, a sun-gear
of the low-speed stage. Annulus gears of both stages can be
integrated with the roller into a single component which can
be supported at each end by outer races of high capacity
bearings. A planet carrier housing the low-speed stage planet
gear(s) can be rotationally grounded.

Broadly speaking, in some embodiments a gearbox is
provided for use with a roller in a spinner wrench to spin a
drill pipe or other tubular, the gearbox comprising: a first-
stage sun and planet type epicyclical gear-reduction com-
prising a sun-gear configured for being rotationally con-
nected to a prime mover and driven by the prime mover, the
epicyclical gear-reduction further comprising at least one
planet-gear in meshing arrangement with the sun-gear, the at
least one planet-gear housed within a rotationally grounded
planet carrier; and an annulus gear in meshing arrangement
with the at least one planet-gear and configured to be in
rotational communication with the roller; wherein the epi-
cyclical gear-reduction and the annulus gear are configured
to be disposed within said roller; and wherein, the sun gear
drives the at least one planet-gear when the sun-gear is
driven by the prime mover, the driven planet-gear in turn
drives the annulus gear, which in turn rotates the roller.

Broadly speaking, in some embodiments a roller is pro-
vided for a spinner wrench to spin a drill pipe or other
tubular, the roller comprising a gearbox as described herein
disposed within the roller and configured to rotate the roller
when the gearbox is driven.

Broadly speaking, in some embodiments a spinner
wrench is provided for use to spin a drill pipe or other
tubular, the wrench comprising: at least one powered roller,
said roller comprising a gearbox as described herein dis-
posed within the roller and configured to rotate the roller
when the gearbox is driven.

Broadly speaking, in some embodiments a method of
spinning a drill pipe or other tubular by using a spinning
wrench is provided, the method comprising: driving a gear-
box as described herein with a prime mover, the gearbox
disposed within a roller on the spinning wrench; spinning
the roller with the driven gearbox; contacting the spinning
roller with the drill pipe or other tubular; and spinning the
drill pipe or other tubular with the spinning roller.

Broadly speaking, in some embodiments a use of a
gearbox is provided to rotate a roller of a spinner wrench in
order to spin a drill pipe or other tubular, the gearbox
comprising: a first-stage sun and planet type epicyclical
gear-reduction comprising a sun-gear configured for being
rotationally connected to a prime mover and driven by the
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prime mover, the epicyclical gear-reduction further compris-
ing at least one planet-gear in meshing arrangement with the
sun-gear, the at least one planet-gear housed within a rota-
tionally grounded planet carrier; and an annulus gear in
meshing arrangement with the at least one planet-gear and
configured to be in rotational communication with the roller;
wherein the epicyclical gear-reduction and the annulus gear
are configured to be disposed within said roller; and
wherein, the sun gear drives the at least one planet-gear
when the sun-gear is driven by the prime mover, the driven
planet-gear in turn drives the annulus gear, which in turn
rotates the roller.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a front, top, isometric view of a two-stage
reduction embodiment of an integrated roller-gearbox
assembly with its input (motor) side facing up.

FIG. 2 depicts a front, bottom, isometric view of a
two-stage reduction embodiment of an integrated roller-
gearbox assembly with its final-stage carrier side facing up.

FIG. 3 depicts a front, top, isometric view of a two-stage
reduction embodiment of an integrated roller-gearbox
assembly with its input (motor) side facing up mounted to an
embodiment of a support structure coupled with an embodi-
ment of a drive motor depicted on the top.

FIG. 4 depicts a three-quarter section exploded view of a
two-stage reduction embodiment of an integrated roller-
gearbox assembly with the input (motor) side at lower-right
and final-stage carrier at the upper-left.

FIG. 5 depicts a sectional view of a two-stage reduction
embodiment of an integrated roller-gearbox assembly with
its input (motor) side facing up.

DETAILED DESCRIPTION OF EMBODIMENTS

A gearbox for a roller in a spinner wrench is provided. In
some embodiments, the gearbox can be disposed internally
to the roller and can include a sun and planet type epicyclical
gear-reduction assembly. In further embodiments, the gear-
box can include a second sun and planet type epicyclical
gear-reduction assembly to provide for a second, or final,
stage reduction. Some embodiments can provide for reduc-
tion-ratios close to 3:1 and can be driven by a relatively
small motor. The planet gears can be used to drive an annular
gear which can spin the roller. In some embodiments, the
gearbox can use high-capacity bearings.

In some embodiments, gearboxes as described herein, can
be used with rollers and spinner wrenches know in the art
and those as described in U.S. 61/928,888, hereby incorpo-
rated by reference in its entirety. It would be understood that
gearbox assemblies as described herein can also be used
with rollers and spinner wrenches of similar functions.

Referring to FIG. 1, an embodiment of an integrated
roller-gearbox assembly 10 is depicted. Roller 12 can sur-
round gearbox 14. Top surface 16 of gearbox 14 and the
input side mounting hub 17 are shown on the upper side
along with female spline detail 18 configured to receive a
motor shaft.

The terms top and bottom, as well as up and down, are
used herein as terms of convenience for the purposes of
description, and in no way are meant to limit the invention.
It would be understood that orientation of certain compo-
nents can be reversed without departing from the function of
assembly 10.

Input side mounting hub 17 can features boltholes for
bolts 20 on the mounting face; the boltholes and bolts 20 can
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serve the purpose of connecting the input side mounting hub
17 to a supporting structure. Disposed coaxially with input
side mounting hub 17 can be a high-speed sun gear 38 (see
FIG. 4 and FIG. 5). In some embodiments sun gear 38 can
comprise female serrations to connect rotationally with a
prime mover 28 such as a drive motor (see FIG. 3).

Referring now to FIG. 2, the integrated roller-gearbox
assembly 10 is depicted with a final-stage planetary carrier
46 showing facing up and showing bottom surface 22 of
gearbox 14. Final-stage planetary carrier 46 can also be
referred to as a second-stage planetary carrier or low-speed
stage planetary carrier. Final-stage planetary carrier 46 can
also serve the purpose of a lower side mounting hub 19 and
can feature boltholes and bolts 20 on the mounting face. The
boltholes and bolts 20 can serve the purpose of connecting
the lower side mounting hub 19 to a supporting structure. In
some embodiments, the two mounting hubs 17, 19 can be
rotationally grounded meaning that the final-stage planetary
carrier 46 can be prevented from rotating.

In operation, integrated roller-gearbox assembly 10 can
be mounted inside a supporting structure 24 and mounting
bracket 26 that can also support a prime mover 28 such as
a drive motor. In some embodiments, mounting bracket 26
can then further be connected to, and positioned on, a
spinner wrench. One possible embodiment of such assembly
10 and support is shown in FIG. 3. The embodiment shown
is for illustrative purposes only and is not meant to be
limiting of the invention in any way.

FIG. 4 depicts a three-quarter section exploded view of a
two-stage reduction embodiment of integrated roller-gear-
box assembly 10 with the input (motor) side 16 at lower-
right and final-stage carrier 50 at the upper-left.

A first-stage (high-speed) sun gear 38 can be configured
to be rotationally connected to a drive-motor (not shown in
FIG. 4) and can be in meshing engagement with first-stage
planet gears 40. In some embodiments, there can be three
first-stage planet gears 40, although it would be appreciated
that a different number of first-stage planet gears 40 could be
used. First-stage planet gears 40 can be in meshing arrange-
ment with the said first-stage (high-speed) sun gear 38 and
with the annulus gear 36 which can be disposed within roller
12 and, in some embodiments, be an integral part of the
roller 12. First-stage planet gears 40 can be disposed proxi-
mate an upper bearing connection 30 on a first-stage planet
carrier 42 which can be rotationally connected to a second-
stage (lower-speed) sun gear 48. The second-stage sun gear
48 can be in meshing arrangement with second-stage planet
gears 44. In some embodiments, there can be three second-
stage planet gears 44, although it would be appreciated that
a different number of second-stage planet gears 44 could be
used. Second-stage planet gears 44 can be in meshing
arrangement with the said second-stage sun gear 48 and with
the annulus gear 36 which can be disposed within roller 12
and, in some embodiments, be an integral part of the roller
12. Second-stage planet gears 44 can be disposed proximate
a lower bearing connection 32 on the second-stage planet
carrier 46 which can be rotationally grounded by the means
of a bolted connection to a supporting structure (not shown
in FIG. 4).

Still referring to FIG. 4, embodiments of two bearing
assemblies 30, 32 are depicted, including inner-races of
bearings 34, for example spherical roller bearings, mounted
to their respective mounting hubs 17, 19, while the outer
races can fit inside roller 12. In some embodiments, seal-
carriers 35 can be disposed to the outside of each bearing
assembly 30, 32 and be configured to receive seals. Such
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seals can be used to contain lubricant within the assembly 10
and keep contaminants outside of the assembly 10.

Referring to FIG. 5, a sectional view of an assembled
embodiment of integrated roller-gearbox assembly 10 is
shown, demonstrating the interconnection of internal com-
ponents of assembly 10.

It is to be understood that the disclosure herein concen-
trates on one, relatively complex embodiment or example of
the invention with a two-stage epicyclical reduction. How-
ever other embodiments with a simpler, single-stage epicy-
clical reduction can also be used. In some embodiments, the
first-stage epicyclical components can be omitted altogether
in which case integrated roller-gearbox assembly 10 can
become a single-stage reduction, the benefits of which can
become apparent.

Those skilled in the art can understand that the gearbox
embodiments described herein can address concerns and/or
shortcomings of a typical prior art spinner-rollers. The use of
an “inside-the-roller” epicyclical reduction can provide for a
high torque density which, in turn, can allow for use of
smaller, less powerful, drive motors. Bearing architectures
of the gearboxes with outer-race rotating (stationary inner
race) can allow for use of large, high-capacity bearings
which can allow higher clamping forces as compared to
traditional spinner-roller designs. A high clamping force can
allow for high friction between the roller and a tubular (such
as, but not limited to drilling pipe). The availability of a high
friction force can allow for quality torque transfer from the
roller to a tubular, the torque being available by the high
reduction ratio referred herein, such as reduction-ratios close
to 3:1.

A method is provided for spinning a drill pipe or other
tubular by using a spinning wrench, the method including
driving a gearbox as disclosed herein with a prime mover,
such as a hydraulic motor, where the gearbox is disposed
within a roller on the spinning wrench. The driven gearbox
can then spin the roller, which can then be placed in contact
with the drill pipe or other tubular in order to spinning the
drill pipe or other tubular with the spinning roller. The
spinning of the drill pipe or other tubular can be done in a
clockwise or counter clockwise manner.

Although a few embodiments have been shown and
described, it will be appreciated by those skilled in the art
that various changes and modifications can be made to these
embodiments without changing or departing from their
scope, intent or functionality. The terms and expressions
used in the preceding specification have been used herein as
terms of description and not of limitation, and there is no
intention in the use of such terms and expressions of
excluding equivalents of the features shown and described
or portions thereof, it being recognized that the invention is
defined and limited only by the claims that follow.

We claim:

1. A roller gearbox assembly comprising a gearbox dis-
posed within a roller in a spinner wrench, the gearbox
having a sun and planet epicyclical gear-reduction to rotate
the roller to spin a drill pipe or other tubular, the gearbox
comprising:

a sun-gear rotationally driven by a drive motor;

at least one planet-gear in meshing arrangement with the

sun-gear, the at least one planet-gear housed within a
rotationally grounded planet carrier; and

an annulus gear, disposed within the roller, in meshing

arrangement with the at least one planet-gear and
configured to be in rotational communication with the
roller;
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wherein, when driven by the drive motor, the sun gear
rotates the at least one planet-gear to rotate the annulus
gear, which in turn rotates the roller to spin the drill
pipe or other tubular.

2. The roller gearbox assembly of claim 1, wherein the
sun-gear and the at least one planet-gear provide a second-
stage sun and planet epicyclical gear-reduction to rotate the
roller, and the gearbox further comprises a first-stage sun
and planet epicyclical gear-reduction, wherein the second-
stage gear-reduction is rotationally connected to the first-
stage gear-reduction, the gearbox further comprising:

a first-stage sun-gear in a meshing arrangement with at
least one first-stage planet-gear, the at least one first-
stage planet-gear housed within a planet carrier con-
figured to be in rotation with the roller, and

wherein, when driven by the drive motor, the first-stage
gear-reduction rotates the second-stage sun-gear, which
rotates the at least one second-stage planet-gear to
rotate the annulus gear which in turn rotates the roller
to spin the drill pipe or other tubular.

3. The roller gearbox assembly of claim 1 further com-

prising high-capacity bearings in bearing assemblies.

4. The roller gearbox assembly of claim 3 wherein the
bearings are spherical roller bearings.

5. The roller gearbox assembly of claim 1 wherein the
gearbox produces a reduction ratio of approximately 3:1.

6. The roller gearbox assembly of claim 1 wherein the
drive motor is a hydraulic motor.

7. The roller gearbox assembly of claim 1 wherein the
roller gearbox assembly comprises a mounting bracket to
mount the roller gearbox assembly to a supporting structure
on the spinner wrench.

8. A roller for a spinner wrench to spin a drill pipe or other
tubular, the roller comprising the roller gearbox assembly of
claim 1 configured to rotate the roller when the roller
gearbox assembly is driven.

9. A spinner wrench for use to spin a drill pipe or other
tubular, the wrench comprising:

at least one powered roller, said roller comprising the
roller gearbox assembly of claim 1 configured to rotate
the roller when the gearbox is driven.

10. A method of spinning a drill pipe or other tubular by

using a spinning wrench, the method comprising:

providing the roller gearbox assembly of claim 1;

driving the roller gearbox assembly with the drive motor;

spinning the roller with the driven roller gearbox assem-
bly;

contacting the spinning roller with the drill pipe or other
tubular; and

spinning the drill pipe or other tubular with the spinning
roller.

11. The method of claim 10 wherein the drive motor is a

hydraulic motor.

12. The method of claim 10 wherein the spinning of the
drill pipe or other tubular is done in a clockwise manner.

13. The method of claim 10 wherein the spinning of the
drill pipe or other tubular is done in a counter clockwise
manner.

14. A method of using a roller gearbox assembly to rotate
a roller of a spinner wrench in order to spin a drill pipe or
other tubular, the roller gearbox assembly comprising a
gearbox disposed within the roller, the gearbox having a sun
and planet epicyclical gear-reduction, the method compris-
ing:
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providing the gearbox having

a sun-gear rotationally driven by a drive motor, at least
one planet-gear in meshing arrangement with the
sun-gear, and

an annulus gear in meshing arrangement with the at 5
least one planet-gear and configured to be in rota-
tional communication with the roller;

wherein the epicyclical gear-reduction and the annulus
gear are configured to be disposed within the roller;

driving the gearbox with the drive motor, wherein, the 10
sun-gear drives the at least one planet-gear when the
sun-gear is driven by the drive motor, the driven
planet-gear in turn drives the annulus gear, which in
turn rotates the roller; and

contacting the rotating roller with the drill pipe or other 15
tubular.

15. The method of claim 14 wherein the sun and planet
epicyclical gear-reduction is a first-stage gear-reduction, and
the roller gearbox assembly further comprises:

a second-stage sun and planet epicyclical gear-reduction 20
in communication with the first-stage sun and planet
epicyclical gear-reduction; wherein, the second-stage
sun-gear is in a meshing arrangement with a first-stage
planet-gear and when the first-stage planet-gear is
driven, the second-stage sun-gear is driven and in turn 25
drives at least one second-stage planet-gear, said sec-
ond-stage planet-gear in meshing arrangement with the
annulus gear.



