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Description

[0001] The present invention is directed to spinner ap-
paratus for connecting and disconnecting tubular mem-
bers (for example casing, tubing, pipe, or drill pipe) and,
in certain particular aspects to spinners, spinning
wrenches, spinning tongs, iron roughnecks and methods
of their use.
[0002] Drill pipe introduced into a well during oil and
gas wellbore drilling is assembled in lengths joined with
threaded joints. As the pipe is fed into a well, the sections
of pipe are threaded together. When removing pipe, the
threaded sections are disconnected and the sections of
pipe stored. Inserting and removing the sections of drill
pipe into a well is called "tripping." Threading and un-
threading sections of pipe on tripping in and out of the
well can be a difficult and cumbersome job. To make up
the threads (or unscrew or break the threads) requires
relatively high torque (rotational force). "Spinning" the
pipe section after breaking (or before making up) the
joints requires much less torque and is accomplished at
much higher speed. Tightening and breaking joints re-
quires a wrench to be tightly clamped on the pipe. In the
early days, tightening and breaking was done manually
with hand wrenches (more recently with power assisted
wrenches). Spinning is a separate operation, long ago
and in some places today done by wrapping a chain
around a pipe and pulling the chain with a winch. Today
power tong wrenches are used. Certain of these tongs
have an open slot for pipe insertion and hydraulically
powered clamps to grip the pipe. The pipe is rotated by
a motor mechanically attached to the wrench. Such
wrenches can develop high torque and work very well
for making and breaking thread joints. Usually these
wrenches work in combination with a backup wrench that
holds the other section of threaded joint. A gripping de-
vice known as a spider in a floor of an oil or gas platform
is primarily used to prevent the string of tubulars from
falling down the well. However, in some circumstances,
the spider can be used as a backup to react against the
torque of a wrench making or breaking a joint and spin-
ning. The wrench is removed after making or breaking
the threads, and a spinner (or top drive unit) spins out
the threaded joint. Such wrenches are exemplified by the
description in U.S. Patent 4,348,920. Some types of
these wrenches lack the capacity of handling different
diameter pipe without changing pipe clamps. Since drill
pipe, couplings, tapered pipe and joints are of different
diameters, some wrenches handle widely varying diam-
eters from about 9cm to about 25cm (3.5 to about 9.5
inches) in diameter. It is a great advantage for a wrench
to be able to accommodate a range of diameters without
having to change the clamps. U.S. Patent 4,979,356 is
an example of a power tong wrench which can not only
accommodate the desired range of pipe diameters, but
is also capable of making and breaking pipe sections and
spinning the pipe. The ability to do both with the same
wrench is highly desirable since it accomplishes with one

connection step what previously required two or more
connections with a wrench and spinner.
[0003] "Iron roughnecks," which combine a torque
wrench and a spinning wrench, have been used for con-
necting and disconnecting various tubulars, for example
drilling components, such as drill pipe, in running a string
of drill pipe or other pipe into or out of a well. The prior
art includes a variety of iron roughnecks; see for example
U.S. Patents 4,023,449; 4,348,920; 4,765,401;
6,776,070, Document US 2005/0056122 is considered
the closest prior art in which pairs of rollers are mounted
on movable arms.
[0004] Various prior art iron roughnecks have a spin-
ning wrench and a torque wrench mounted together on
a carriage. For making or breaking threaded connections
between two tubulars, for example joints of drill pipe, cer-
tain iron roughnecks have a torque wrench with two jaw
levels. An upper jaw of the torque wrench is used to clamp
onto a portion of an upper tubular, and a lower jaw clamps
onto a portion of a lower tubular, for example upper and
lower threadedly connected pieces of drill pipe. After
clamping onto a tubular, the upper and lower jaws are
turned relative to each other to break or make a connec-
tion between the upper and lower tubulars. A spinning
wrench, mounted on the carriage above the torque
wrench, engages the upper tubular and spins it until it is
disconnected from the lower tubular (or in a connection
operation, spins two tubulars together prior to final make-
up by the torque wrench).
[0005] Certain iron roughnecks are mounted for move-
ment from a wellbore center to a retracted position which
does not interfere with or block performance of other op-
erations relative to the well and rotating or driving appa-
ratuses. Such a prior art system can be used for making
and breaking joints in a main string or for connecting to
or disconnecting from a tubular section located apart from
a wellbore center, for example in a mousehole (or rathole)
at a side of a well.
[0006] Certain prior art iron roughneck systems in-
clude a carriage for rolling on the surface of the rig floor
along a predetermined path. In certain prior art systems
a spinner and torque wrench are mounted for upward
and downward movement relative to a carriage, for prop-
er engagement with tubulars, and for tilting movement
between a position in which their axis extends directly
vertically for engagement with a vertical well pipe and a
position in which the axis of the spinner and torque
wrench is disposed at a slight angle to true vertical to
engage and act against a pipe in an inclined mousehole.
In certain prior art systems, a spinner is movable vertically
with respect to a torque wrench.
[0007] The prior art discloses a variety of tongs and
spinners for use in wellbore operations, for example, but
not limited to, as disclosed in and referred to in U.S. Pat-
ents 6,684,737; 6,971,283; 5,660,087; 5,161,438;
5,159,860; 5,842,390; 5,245,877; 5,259,275; 5,390,568;
4,446,761; 4,346,629; 4,221,269; 3,892,148; 4,023,449;
5,044,232; 5,081,888; 5,167,173; 5,207,128; 5,409,280;
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5,868,045; 6,966,385; 6,138,529; 4,082,017; 6,082,224;
6,213,216; 6,330,911; 6,668,684; 6,752,044; 6,318,214;
and 6,142,041.
[0008] There is a need, recognized by the present in-
ventors, for an efficient tubular spinning system which
can effectively handle a range of tubulars with varying
diameters.
[0009] In accordance with the present invention, there
is provided a spinner apparatus for facilitating connection
and disconnection of threaded tubulars, the spinner ap-
paratus comprising a first roller and a second roller char-
acterised in that the first roller has a projection and the
second roller has a recess, when in use, at least part of
the projection is located within at least part of the recess.
In use, the projection contacts the tubular, which may be
provided with a contact material such as non-marking
material which increases the surface energy between the
roller and the tubular to reduce the chance of slippage
therebetween.
[0010] Preferably, the first and second rollers are each
generally cylindrical having a circular cross-section, the
projection projecting around the circumference thereof.
The projection may be a continuous ring around the roller,
preferably forming a ring of constant diameter and most
preferably concentric with the roller. The projection may
be formed by forming a recess in the roller. The recess
may be formed by milling material from the roller. The
projection may have an outer coating suitable for gripping
a tubular to reduce slippage therebetween to reduce the
possibility of marking the tubular and increase the speed
of spinning. The outer most point of the projection pref-
erably does not touch the base of the recess, leaving a
small gap therebetween. Advantageously, the outer most
point of the projection touches the base of the recess.
Preferably, each roller has a surface area and the rollers
are movable to contact the tubular with each roller having
a similar amount of surface area in contact with the tu-
bular. Advantageously, the spinning apparatus has a
central axis and the rollers are positioned parallel to the
central axis and are movable at a right angle to the central
axis.
[0011] Advantageously, the second roller comprises
at least two projections, the recess formed therebetween.
Preferably, the first roller comprises at least two recesses
and the at least one projection formed between the at
least two recesses. Advantageously, the at least two pro-
jections of the first roller interleave with the at least one
projection of the second roller. Preferably, the diameter
of the first roller (61,361) is equal to the diameter of the
second roller.
[0012] Preferably, the first roller comprises a plurality
of projections and the second roller comprises a plurality
of projections, the plurality of projections of the first roller
interleave with the plurality of projections of the second
roller.
[0013] Advantageously, the first roller is arranged on
a bogey. Preferably, the bogey is a passive bogey, in that
it is free-floating, preferably, about a pin and most pref-

erably free-floating about the pin for ten degrees of move-
ment. Preferably, the bogey comprises a further roller.
Advantageously, the further roller has at least one pro-
jection interleaving with the at least one projection of the
first roller. Preferably, the bogey is pivotally arranged on
an arm. Preferably, the arm is movable by activation of
a piston and cylinder to move the bogey towards and
away from a tubular to be spun. Advantageously, the
second roller is arranged on a bogey. Preferably, the bo-
gey is an active bogey. The bogey is directionally con-
trollable, preferably by a pin arranged in a slot. Advanta-
geously, the slot controls the angle of the bogey. Prefer-
ably, the slot has a sharp kink. Advantageously, the bo-
gey comprises a further roller (62,362). Preferably, the
further roller has at least one projection interleaving with
the at least one projection of the first roller. Advanta-
geously, the bogey is pivotally arranged on an arm.
Preferably, the arm is movable on a piston and cylinder.
Preferably, the spinner apparatus further comprises a
further piston and cylinder, the further piston and cylinder
linked to the piston and cylinder with a flexible union.
Preferably, the flexible union comprises at least one of a
ball and socket and the piston assembly comprises the
other of the ball and socket. Advantageously, the arm is
linked to a body, the free-floating union movable in rela-
tion to the body.
[0014] Advantageously, the first and second roller are
driven by motors. Preferably, each rotor is driven be its
own motor.
[0015] Preferably, the recess is a groove, may be a
continuous groove about the perimeter of the roller.
[0016] The present invention also provides a spinner
apparatus for facilitating connection and disconnection
of threaded tubulars, the spinner apparatus comprising
a first roller on a first arm and a second roller on a second
arm, the first and second arms movably linked to a body
characterised in that, a first and second piston and cyl-
inders are arranged between the first and second arms,
wherein ends of the piston and cylinders meeting at a
free-floating union, in use the piston and cylinders are
activated to move the arms to move the first and second
rollers into and out of engagement with a tubular to be
spun. The free-floating union is preferably guided by a
guide, which may be attached to the body. The body ad-
vantageously comprises a frame. Advantageously, the
end comprises a hemispherical bearing each first end
mounted on a first, and each second end mounted in a
second hemispherical bearing so that each of the pow-
ered cylinder apparatus is substantially isolated from lat-
eral loading.
[0017] The present invention also provides an appa-
ratus for facilitating connection and disconnection of
threaded tubulars, the apparatus comprising a spinner
apparatus of the invention and a torque apparatus for
torquing a connection between the threaded tubulars.
Preferably, the spinner apparatus and the torque appa-
ratus are fixed together on a upright beam.
[0018] The present invention also provides a method
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for facilitating connection and disconnection of threaded
tubulars, the method comprising the steps of activating
a spinner apparatus to move at least first and second
rollers into contact with the tubular, the first roller com-
prising at least one projection and the second roller com-
prising at least one recess, the projection locating in at
least part of the recess of the second roller and rotating
at least one of the first and second rollers to spin at least
one of the threaded tubulars.
[0019] The present invention, in certain embodiments,
provides an apparatus for rotating a tubular, the appara-
tus including a plurality of adjacent driven rollers which
can be interlaced to accommodate tubulars with a range
of diameters. Such an apparatus may have a motor for
each set of rollers. In certain aspects, this configuration
of motors with interlacing rollers permits axes of adjacent
motors to be relatively closer resulting in a more compact
tool.
[0020] The interlacing facilitates maintenance of spac-
ing apart of the rollers around a tubular and helps prevent
the rollers from slipping on a tubular or from spitting a
tubular out the front of the system. The spinner apparatus
can be made more compact, whilst maintaining the ability
to spin a range of diameters of tubulars.
[0021] For a better understanding of the present inven-
tion, reference will now be made, by way of example, to
the accompanying drawings, in which:

Figure 1A is a front perspective view of a spinner
apparatus in accordance with the present invention;
Figure 1B is a rear perspective view of the spinner
apparatus as shown in Figure 1A;
Figure 1C is a perspective view of a roller of the spin-
ner apparatus shown in Figure 1A;
Figure 1D is a front view of the spinner apparatus as
shown in Figure 1A;
Figure 1E is a side view of the spinner apparatus as
shown in Figure 1A;
Figure 1F is a cross-section view along line 1E-1E
of Figure 1C;
Figure 1G is a top view of part of the spinner appa-
ratus shown in Figure 1A in a first step in a method
of operation of the invention, with parts cutaway;
Figure 1H is a top view of part of the spinner appa-
ratus shown in Figure 1A, in a seond step in a method
of operation of the invention with parts cutaway;
Figure 2A is a perspective view of a main frame of
the spinner apparatus as shown in Figure 1A;
Figure 2B is a perspective view of a left hand bogey
of the spinner apparatus as shown in Figure 1A;
Figure 2C is a perspective view of a right hand bogey
of the spinner apparatus as shown in Figure 1A;
Figure 2D is a perspective view of a torque reaction
link of the spinner apparatus as shown in Figure 1A;
Figure 2E is a perspective view of a right hand arm
of the spinner apparatus as shown in Figure 1A;
Figure 2F is a perspective view of a bogey limiter for
use in the spinner apparatus as shown in Figure 1A;

Figure 3A is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 3B is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 3C is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 3D is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 3E is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 3F is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 4A is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 4B is a perspective view of part of the spinner
apparatus as shown in Figure 1A;
Figure 5 is a side schematic view of an apparatus in
accordance with the present invention;
Figure 6 is a side schematic view of an apparatus in
accordance with the present invention;
Figure 7A is a front perspective view of a spinner
apparatus in accordance with the present invention;
Figure 7B is a top view of the spinner apparatus as
shown in Figure 7A;
Figure 7C is a rear perspective view of the spinner
apparatus as shown in Figure 7A in a first step in a
method of operation of the invention;
Figure 7D is a rear perspective view of the spinner
apparatus as shown in Figure 7A in a second step
in a method of operation of the invention;
Figure 7E is a front perspective view of the spinner
apparatus as shown in Figure 7A in the second step
in the method of operation of the invention;
Figure 7F is a bottom perspective view of the spinner
apparatus as shown in Figure 7E;
Figure 7G is a top view of the spinner apparatus as
shown in Figure 7E, with parts cut away;
Figure 7H is a top cross-section view of the spinner
apparatus as shown in Figure 7E;
Figure 8A is a perspective view of part of a clamp
apparatus of the spinner apparatus as shown in Fig-
ure 7A;
Figure 8B is a top view of the part shown in Figure 8A;
Figure 8C is a top view of part of the clamp apparatus
shown in Figure 8A;
Figure 8D is a cross-section view along line 8D-8D
of Figure 8B in a first step in a method of operation
of the invention;
Figure 8E is a perspective view of part of the clamp
apparatus shown in Figure 8A with hidden parts
shown in dashed line, the clamp apparatus shown
secured to a frame centre mount , shown in a second
step in a method of operation of the invention;
Figure 8F is a side view of the clamp apparatus
shown in Figure 8E, the clamp apparatus shown se-
cured to a frame centre mount;
Figure 8G is a cross-section view of the clamp ap-
paratus shown in Figure 8F, the clamp apparatus
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shown secured to a frame centre mount;
Figure 8H is a top view of the clamp apparatus shown
in Figure 8A with hidden parts shown in dashed line,
the clamp apparatus shown secured to a frame cen-
tre mount;
Figure 8I is a cross-section view of the clamp appa-
ratus as shown in Figure 8H; and
Figure 8J is a cross-section view of the clamp appa-
ratus as shown in Figure 8I.

[0022] Figures 1A to 1H show a spinner apparatus 10
in accordance with the present invention which has a
main frame 12 with a crossmember 13 connecting two
spaced-apart upright beams 14 releasably connected by
chains 16 to a hanging bracket 18. Clamping cylinder
assemblies 20 disposed between frame members or
plates 22, 24 move arms 26, 28 which, in turn, move
bogeys 30, 32 to move rollers mounted thereon (de-
scribed below) into contact with a tubular to be rotated.
Tubulars can include pipe, drill pipe, tubing, liner and
casing. Each arm 26, 28 includes a top plate (26a, 28a)
and a bottom plate (26b, 28b). It is within the scope of
the present invention for any part or piece or component
that includes multiple items, for example (but not limited
to) a component with multiple plates, to instead be made
as a single integral component, for example a casting.
Thus, for example, a part with multiple plates connected
together, for example welded together, may be a single
manufactured casting.
[0023] Chains or cables connected to torque reaction
links 34, 36 releasably connect the spinner apparatus 10
to a support column or other structure (see also link 34,
Figure 2D). Optional covers 41 - 44 shield motors 51 -
54 which rotate rollers 61 - 64. Referring to Figure 6, the
arms 26, 28 are pivotably secured to trunnions 23, 25 of
trunnion blocks 27, 29. An end 31, 33 of each cylinder
assembly 20 is rotatably secured by a pin 35 to a cylinder
mount 37. The pin 35 is arranged substantially vertical,
such that each end 31, 33 of the cylinder assembly is
rotatable in a substantially horizontal plane.
[0024] The plates 22, 24 have slots 21a, 21b (respec-
tively - see Figures 1A, 2A) in which a pin 39 moves. The
pin 39 extends through a hole 73 in an upper plate 30a
(shown in Figure 2B), and a hole 74 in a lower plate 30b
of the left hand bogey 30 to secure the left hand bogey
30 to the plates 22, 24. The slots 21a, 21b limit movement
of the pin 39 thereby limiting movement of the left hand
bogey 30. This also limits the movement of the rollers
63, 64 rotatably connected to the left hand bogey 30 (as
described in detail below). Cover mount blocks 49 on the
plate 30a provide structure to which the cover 43 is se-
cured. The cover 44 is secured to the plates 26a, 26b.
The left hand bogey 32 pivots about a pin 48. The pin 48
extends through holes 88 in the plates 26a, 26b.
[0025] The right hand bogey 32 is "free floating" in the
sense that it is not slaved to anything and can pivot, for
example up to 10 degrees with respect to the center line
of the spinner apparatus 10. The right hand bogey 32 is

movable freely about a pin 45. The right hand bogey 32
has a top plate 32a and a bottom plate 32b. The pin 45
passes through holes 71, 72 (see Figure 2C) to secure
the right hand bogey 32 to the plates 22, 24. The cover
42 is secured to mount blocks 75. The cover 42 is secured
to the arms 26, 28.
[0026] The motors 53, 54 are on top of the left hand
bogey 32 and the motors 51, 52 are on top of the right
hand bogey 30. As shown in dotted line in Figure 1D a
flow divider 170 receives power fluid (for example hy-
draulic fluid under pressure from a rig source). Power
fluid from the flow divider 170 is provided via connections
172 to the motors 51 - 54 and to the clamping cylinders
20. As shown the motors 51 - 54 are located above cor-
responding rollers; but it is within the scope of the present
invention to locate the motors at any convenient location
whether above the rollers or not.
[0027] The roller 62 is mounted with portions in the
holes 76a, 76b (see Figure 2C); the roller 61 is mounted
with portions in the holes 77a, 77b; the roller 64 is mount-
ed with portions in the holes 78a, 78b (see Figure 2B);
and the roller 63 is mounted with portions in the holes
79a, 79b.
[0028] The pin 47 extends through a hole 94 in the
plate 26a, through a hole (not shown) in the plate 26b
and through a hole 87 in the plate 22 and a hole 88 in
the plate 24 to pivotably connect the arm 26 to the plates
22, 24. The pin 46 extends through a hole 89 in the arm
28, through holes 85, 86 in the plates 22, 24 and through
a lower hole 101 in the plate 28b to pivotably pin the arm
28 to the plates 22, 24.
[0029] Figure 2E shows the arm 28 (the arm 26 is a
mirror image of the arm 28).
[0030] Figure 2F shows a bogey limiter 110 (see also
in Figure 1A) which prevents the bogey 32 from rotating
more than a certain amount, for example within a 10 de-
gree range of motion. In certain aspects, the bogey limiter
is deleted.
[0031] Figures 3A to 3F show a roller 120 and associ-
ated parts. The roller 120 may be any of the rollers 61,
62, 63, 64 (or any roller herein). The roller 120 has a body
122 with a plurality of spaced-apart projections 124 - 127.
Optionally, the projections have a series of spaced-apart
grooves 128 or 129. It is believed that the projections
with these grooves will function similarly to the treads of
a tire on a wet surface and a surface film on the projec-
tions will be forced into the grooves thereby increasing
friction between the rollers and a tubular to be rotated.
[0032] The roller body 122 has a recess 139 and a slot
131 which receives a corresponding member 132 (into
slot 131) and a corresponding end (into recess 139) of a
drive spindle 133. The drive spindle 133 passes through
an upper bearing housing 134. The drive spindle 133 is
connected to a drive shaft of a motor (for example a motor
51 - 54). The motor rotates the drive spindle 133 which
in turn rotates the roller 120. The motor can be bolted to
the upper bearing housing 134.
[0033] The roller 120 rotates on a lower spindle 135
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which rotates in a lower bearing housing 136 whose bot-
tom is covered with a cover 137. The upper bearing hous-
ing 134 and the lower bearing housing 136 are connected
to a corresponding bogey (see any bogey in the spinner
apparatus 10 shown in Figure 1A).
[0034] Between the projections 124 - 127 are a series
of spaced-apart areas 141, 142, and 143 and an area
144 beneath the lowermost projection 127. Projections
on an adjacent roller like the projections 124 - 127 can
be received in and fit within the areas 141 - 144 as two
rollers are moved toward each other. The areas 141 -
144 are recessed with respect to the outer surfaces of
the projections 124 - 127. It is within the scope of the
present invention for a first roller to have one projection
(or at least one projection) and an adjacent roller to have
one groove (or at least one groove), with the one projec-
tion projecting into and received within the one groove
so that the two rollers are interlaced (or for the at least
one projection to project into the at least one groove or
for each of a series of spaced-apart projections on a first
roller to project into and be received within a correspond-
ing groove of a series of spaced apart grooves on a sec-
ond adjacent roller. Also, a spinning wrench apparatus
in accordance with the present invention can have two
pairs of such rollers, the two pairs movable to contact
each other so that a first roller of each pair interlaces with
each other and a second roller of each pair interlaces
with each other.
[0035] Figures 1F to 1H illustrate movement of the
arms 26, 28; the bogeys 30, 32; and the rollers 61 - 64
with respect to the frame 12 and with respect to a tubular
T (see Figure 1H).
[0036] In Figure 1F and 1G the pin 39 is at one end
21c of the slots 21a, 21b (end 21c of the slot 21a) which
positions the rollers 63, 64 at an angle to a central axis
A of the spinner apparatus 10 (for example in one par-
ticular aspect four degrees). The clamping cylinders 20
have not been actuated to move the arms 26, 28, the
bogeys 30, 32 and the rollers 61 - 64 inwardly toward the
tubular T.
[0037] As shown in Figure 1H, the clamping cylinders
20 have been actuated, pivoting the arms 26, 28 to move
the bogeys 30, 32 and the rollers 61 - 64 moving the
rollers 61, 62 toward the rollers 63, 64. The rollers 61, 63
are interlaced with each other with the projections on one
roller received in the valleys of the other roller. The rollers
62, 64 are interlaced with each other with the projections
on one roller received in the valleys of the other roller.
As shown in Figure 1F, the rollers 61, 62 are mounted
so that they are interlaced with each other with the pro-
jections of one roller received in the valleys of the other
roller; as are the rollers 63, 64. All of the rollers contact
the tubular T and, when rotated, the rollers rotate the
tubular T. The interlacing facilitates maintenance of spac-
ing apart of the rollers around a tubular and helps prevent
the rollers from slipping on a tubular or from spitting a
tubular out the front of the system.
[0038] As shown in Figure 1H, the pin 39 has moved

to an opposite end 21d of the slots 21a, 21b guiding the
orientation of the bogey 30 and rollers 63, 64 at a desired
location. The available stroke of the cylinders stops
movement of the bogey 30 at a "clamp off" position or
"clamp on without pipe" position. As shown in Figure 1F,
an axis B of the rollers 63, 64 is parallel to the axis A
insuring the rollers are maintained horizontal to the cen-
tral axis of the system at all times. In one aspect, the
bogey pivot pins 45, 48 each will move through an arc
while a theoretical pipe center remains in position relative
to the system. This results in a small variable forward/
rearward offset between the bogey pivot pins 45, 48 and
the theoretical pipe center. This offset can be reduced or
eliminated by allowing the bogies to angle slightly either
side of perpendicular to centreline. This angle is gov-
erned by the shape of the guide slot (slots 21a,21b) acting
with the pin 39 of the bogey 30. The slots 21a, 21b are
shaped to "open up" the angle of the bogey 30 in a "clamp
off" position (when the bogies are moved away from the
theoretical pipe center). The use of the arms 26, 28 help
maintain alignment of the rollers about the centre line,
so that any diameter tubular within the range of diameters
can be handled.
[0039] As shown in Figure 1H, each roller 61 - 64 has
an equal amount of contact with the tubular T so that
static clamp forces are applied equally by all four rollers,
including those on the right hand bogey 32 (since the
right hand bogey floats free, the left hand bogey allows
all rollers to contact a tubular with equal force). During
spinning, rollers diagonal to each other have equal clamp
force, but the leading and trailing rollers on each bogey
have different contact force onto a pipe.
[0040] Figures 4A and 4B are perspective views of the
cover 41.
[0041] Figure 5 shows an apparatus 200 in accordance
with the present invention for connecting and disconnect-
ing tubulars TB and TL while a spinner apparatus 210
(shown schematically) in accordance with the present
invention spins the tubular TB a wrench 202 (for example
any suitable wrench or tong) holds the tubular TL. A hang-
er 204 permits connection of the spinner apparatus 210
to another member or structure. The wrench 202 is con-
nected to the spinner apparatus 210 with a connection
206 and a spring 208. The spinner apparatus 210 may
include any spinner apparatus in accordance with the
present invention, including but not limited to, that of Fig-
ure 1A or of Figure 7A.
[0042] Figure 6 show an apparatus 10 in accordance
with the present invention (like systems disclosed in co-
owned U.S. Patents 7,185,547 and 7,062,991) which has
a carriage 25 which is movably connected for up/down
vertical movement to a column 14 and which can also
translate horizontally on a rig floor RF for movement to-
ward and away from a drill pipe D of a drill string DS in
a well W. Support arms 22, 24 (two each) are pivotably
connected at one end to a base 23 of the carriage 20.
Optionally, only one support arm is used or two arms in
parallel are used. A connector 21 is removably emplace-
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able in a socket 29 to mount the system on the rig.
[0043] A torque wrench 11 (for example as disclosed
in co-owned U.S. patents 7,185,547 and 7,062,991, or
in any prior art cited therein) and a spinner apparatus 10
(any in accordance with the present invention) are con-
nected to the carriage 20 and are movable by a power
mechanism PM toward and away from the column 14 by
moving the support arms 22, 24. Optionally, a known
torque wrench may be used, for example instead of the
torque wrench 100. The spinner is movable up and down
on the spin wrench carriage 25 toward and away from
the torque wrench. A control console CS for the spinner
apparatus 10 is shown schematically in Figure 1B. Op-
tionally, the console CS communicates by wire or wire-
lessly with the torque wrench 100 and/or the spinner ap-
paratus 10 and/or the control console CS is located re-
motely from it.
[0044] Figures 7A to 7H show a spinner apparatus 300
in accordance with the present invention which has a
frame 312 with a crossmember 313 connecting two
spaced-apart beams 314 releasably connected by con-
nectors 316 to a hanging bracket 318. Clamping cylinder
assemblies 320 disposed between frame members 322,
324 are connected to and selectively move arms 326,
328 which, in turn, move bogeys 330, 332 to move rollers
mounted thereon (described below) into contact with a
tubular to be rotated. Cylinder yoke bushings 334 of the
clamping cylinder assemblies 320 received and held in
corresponding holes 326h, 328h in plates 326a, 326b,
328a, 328b of the arms 32b, 328, respectively, to pivot-
ably connect the arms 326, 328 to the clamping cylinder
assemblies 320. A center member 321 connected to both
clamping cylinder assemblies 320 is secured to a frame
center mount 335. It is within the scope of the present
invention to use a single cylinder assembly instead of the
two cylinder assemblies 320.
[0045] Each arm 326, 328 includes a top plate (326a,
328a) and a bottom plate 326b, 328b). These plates
326a, 326b, 328a, 328b are pivotably mounted to and
between the frame members 322, 324 with pins 325.
[0046] Covers 341 - 344 shield motors 351 - 354 and
rollers 361 - 364 which are rotated by the motors 351 -
354. The bogeys 330, 332 are pivotably connected to the
arms.
[0047] The plates 322, 324 have slots 322a, 324a re-
spectively in which a pin 339 moves. The pin 339 extends
through a hole 373 in an upper plate 332a and a hole
374 in a lower plate 332b of the bogey 332. The slots
332a, 332b guide movement of the pin 339 thereby guid-
ing movement of the bogey 332. This also guides the
movement of the rollers 363, 364 rotatably connected to
the bogey 332 (as described in detail below). Cover
mount blocks 349 on the plate 332a provide structure to
which the cover 343 is secured. The cover 344 is secured
to the arm 328. The bogey 332 pivots about a pin 348.
The pin 348 extends through holes 388 in the plates 328a,
328b.
[0048] The bogey 330 is "free floating"" in the sense

that it is not slaved to anything and can pivot with respect
to the arm 326 and can pivot, for example up to 10 de-
grees, with respect to the center line of the system. The
bogey 330 freely pivots about a pin 345. The bogey 330
has a top plate 330a and a bottom plate 330b. The pin
345 passes through holes 371, 372 to secure the bogey
330 to the arm 326. The cover 341 is secured to mount
blocks 375. The cover 342 is secured to the arm 326.
[0049] The motors 353, 354 are on top of the bogey
332; and the motors 351, 352 are mounted on top of the
bogey 330. A flow divider 370 receives power fluid (for
example hydraulic fluid under pressure from a rig
source). Power fluid from the flow divider 370 is provided
via connections 372 to the motors 351 - 354. Power fluid
from the flow divider 370 is provided to the clamping cyl-
inder assemblies 320 via connections 374. As shown the
motors 351 - 354 are located above corresponding roll-
ers; but it is within the scope of the present invention to
locate the motors (or a single motor or two motors) at
any convenient location whether above the rollers or not,
below the rollers, or adjacent the rollers; or to use a single
motor for driving multiple rollers, for example, but not
limited to, a first motor for driving the rollers on one side,
for example via appropriate gearing, and a second motor
for driving the rollers on the other side. One motor can
drive multiple rollers, for example via gearing, in synchro-
nization.
[0050] The roller 362 is mounted with portions in the
holes like holes 76a, 76b (see Figure 2C); the roller 361
is mounted with portions in the holes like 77a, 77b (see
Figure 2C) ; the roller 364 is mounted with portions in the
holes like holes 78a, 78b (see Figure 2B); and the roller
63 is mounted with portions in the holes 79a, 79b.
[0051] A pin 347 extends through holes in the plates
322, 324 and through holes in the plates 326a, 326b to
pivotably connect the arm 326 to the plates 322, 324. A
pin 346 extends through holes in the plates 328a, 328b
and through holes in the plates 322, 324 to pivotably con-
nect the arm 328 to the plates 322, 324.
[0052] The rollers 361 - 364 may be like any roller dis-
closed herein in accordance with the present invention
(for example, but not limited to, the rollers shown in Fig-
ures 1A and 3C). For example, the roller 363 has a plu-
rality of spaced-apart projections 377 and a plurality of
spaced-apart recesses 379. Any of the rollers 361 - 364
may have grooves like the grooves 128 or 129 described
above. The rollers 361 - 364 may have the associated
parts as shown in Figures 3A - 3F.
[0053] As shown in Figures 7E to 7H, the clamping
cylinder apparatuses have been activated to move the
arms 326, 328, bogeys 330, 332, and rollers 361 - 364
inwardly to clamp a tubular T for spinning. The pin 339
has guided the rotation of the bogey 332 about the pivot
pin 348. The pin 337 prevents the bogey from trying to
rotate in the opposite direction to the rollers 363 and 364.
The pin 339 slides along the slots 332a, 324a as the
clamp cylinders are operated, but it is the end stroke of
the clamp cylinders and not the slots that limit the ex-
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tremes of clamping movement. The bogey 332 can be
considered as the "master" while the bogey 330 is the
"slave". The bogey 332 aligns the spinner unit precisely
with the tubular centerline irrespective of the tubular di-
ameter. The bogey 330 then passively self aligns as
clamp force is applied.
[0054] The rollers 361 - 364 are interlaced as shown
in Figures 7E - 7 H. The roller 361 interlaces with the
roller 362 and with the roller 363. The roller 362 also
interlaces with the roller 364. The roller 364 interlaces
with the rollers 362 and 363.
[0055] In certain aspects, interlacing of rollers works
like treads on a tire; i.e. contact area is reduced and local
contact pressure is increased, while surface contamina-
tion tends to be pressed into the grooves.
[0056] Any suitable powered cylinder assemblies may
be used for the clamping cylinder assemblies 320. In one
particular aspect, as shown in Figures 7H and 8A to 8D,
each clamping cylinder assembly 320 has a housing
320a within which a piston 320p is movably mounted. To
accommodate the pivoting of an arm 326 or arm 328 to
which the housing 320a is connected, a pivotable con-
nector 320c connects the piston 320p to the center mem-
ber 321.
[0057] The connector 320c has a first member 320d
with a ball end 320e and a second member 320f with a
ball end 320g. A pin 320h pins an end 320i of the second
member 320f to the first member 320d. The ball end 320e
of the first member is movable in a first spherical bearing
320j connected to the piston 320p. The ball end 320g is
movable in a second spherical bearing 320k connected
to the center member 321. The members 320d, 320f act
like a rod connected to the piston 320p. Thus the housing
320a is pivotable with respect to the housing center mem-
ber 321, allowing the cylinder to accommodate a certain
amount of both angular and parallel misalignment without
transferring significant loads to the cylinder slides and
seals. Thus the fixed cylinders using the hemispherical
bearings 320e, 320g are substantially or almost totally
isolated from side loads (for example loads perpendicular
to a longitudinal axis of the members 320d, 320f which
could create a moment which would be resisted by sliding
surfaces of the piston). In certain aspects such side or
lateral loads can be the result of wear of moving parts;
production or installation tolerances; mechanical deflec-
tion under loading; or incorrect operation.
[0058] A seal 320m (for example, but not limited to, a
rubber bellows apparatus) seals the housing-320a-cent-
er-mount-321 interface and prevents moisture and con-
tamination from reaching the connector system and ball
joints. A retaining ring 321a screwed onto the center
member 321 locks the ball end of the connector to the
center member 321 to retain the spherical bearing 320k
and resists cylinder retract loads when pressure is ap-
plied to the return side of the piston (pressure in the vol-
ume space 320x).
[0059] Pressurized oil from the flow divider 370 enters
a cylinder retract port 320w to move the housing inwardly

to unclamp the rollers from a tubular. The rollers are ap-
plied by supplying pressurized oil from the flow divider
370 to the rear of the piston via one of the two cylinder
extend ports 320r. Channels 320s within the body of the
cylinder lead this oil to the rear of the piston. Oil within
the space 320x is pressed out of the cylinder retract port
as the cylinder extends.

Claims

1. A spinner apparatus for facilitating connection and
disconnection of threaded tubulars, the spinner ap-
paratus comprising a first roller (61, 361) and a sec-
ond roller (63,363) characterised in that the first
roller has a projection (124) and the second roller
has a recess (141), when in use, at least part of said
projection (124) is located within at least part of said
recess (141).

2. A spinner apparatus as claimed in Claim 1, wherein
the first and second rollers (61,361,63,363) are each
generally cylindrical having a circular cross-section,
the projection (124) projecting around the circumfer-
ence thereof.

3. A spinner apparatus as claimed in Claim 1 or 2,
wherein the second roller (63,363) comprises at least
two projections (124,129), the recess (141) formed
therebetween.

4. A spinner apparatus as claimed in Claim 3, wherein
the first roller (61,361) comprises at least two recess-
es (141,143) and said at least one projection (129)
formed between the at least two recesses (141,143).

5. A spinner apparatus as claimed in Claims 3 and 4,
wherein the at least two projections (128,129) of the
first roller (61,361) interleave with the at least one
projection (128,129) of the second roller (63,363).

6. A spinner apparatus as claimed in any preceding
claim, wherein the diameter of the first roller (61,361)
is equal to the diameter of the second roller (63,363).

7. A spinner apparatus as claimed in any preceding
claim, wherein the first roller (61,361) comprises a
plurality of projections and the second roller (63,363)
comprises a plurality of projections (128,129), the
plurality of projections (128,129) of said first roller
(61,361) interleaving with the plurality of projections
(128,129) of said second roller (63,363).

8. A spinner apparatus as claimed in any preceding
claim, wherein at least one of said first roller (61,361)
and second roller (63,363) is arranged on a bogey
(30,32).
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9. A spinner apparatus as claimed in Claim 8, wherein
said bogey (32) is one of: a passive bogey; an active
bogey.

10. A spinner apparatus as claimed in Claim 8 or 9,
wherein at least one of said bogey (30,32) comprises
a further roller (62,362).

11. A spinner apparatus as claimed in any of Claims 8
to 10, wherein at least one of said bogey (30,32) is
pivotally arranged on an arm (28) movable on a pis-
ton and cylinder (20,320).

12. A spinner apparatus as claimed in Claim 11, further
comprising a further piston and cylinder (20,320),
said further piston and cylinder linked to the piston
and cylinder with a flexible union (321) preferably
said arm (328) is linked to a body (12) and said free-
floating union (321) movable in relation to said body
(12) advantageously, said flexible union (321) com-
prises at least one of a ball (320g) and socket (320k)
and said piston assembly comprises the other of the
ball (320g) and socket (320k).

13. A spinner apparatus as claimed in any preceding
claim, wherein said first and second rollers
(61,63,361,363) are driven by at least one motor.

14. An apparatus for facilitating connection and discon-
nection of threaded tubulars, the apparatus compris-
ing a spinning apparatus as claimed in any preceding
claim and a torque apparatus for torquing a connec-
tion between the threaded tubulars.

15. A method for facilitating connection and disconnec-
tion of threaded tubulars, the method comprising the
steps of activating a spinner apparatus to move at
least first and second rollers into contact with said
tubular, said first roller comprising at least one pro-
jection and said second roller comprising at least one
recess, said projection locating in at least part of said
recess of the second roller and rotating at least one
of said first and second rollers to spin at least one of
said threaded tubulars.

Patentansprüche

1. Drehvorrichtung zum Erleichtern des Verbindens
und Trennens von mit Gewinde versehenen Rohren,
wobei die Drehvorrichtung eine erste Rolle (61, 361)
und eine zweite Rolle (63, 363) umfasst, dadurch
gekennzeichnet, dass die erste Rolle einen Vor-
sprung (124) besitzt und die zweite Rolle eine Aus-
sparung (141) besitzt, wobei sich im Gebrauch we-
nigstens ein Teil des Vorsprungs (124) in wenigstens
einem Teil der Aussparung (141) befindet.

2. Drehvorrichtung nach Anspruch 1, wobei die erste
und die zweite Rolle (61, 361, 63, 363) jeweils im
Allgemeinen zylindrisch sind und einen kreisförmi-
gen Querschnitt haben, wobei der Vorsprung (124)
längs ihres Umfangs vorsteht.

3. Drehvorrichtung nach Anspruch 1 oder 2, wobei die
zweite Rolle (63, 363) wenigstens zwei Vorsprünge
(124, 129) aufweist und die Aussparung (141) zwi-
schen ihnen ausgebildet ist.

4. Drehvorrichtung nach Anspruch 3, wobei die erste
Rolle (61, 361) wenigstens zwei Aussparungen
(141, 143) aufweist und der wenigstens eine Vor-
sprung (129) zwischen den wenigstens zwei Aus-
sparungen (141, 143) ausgebildet ist.

5. Drehvorrichtung nach Anspruch 3 und 4, wobei die
wenigstens zwei Vorsprünge (128, 129) der ersten
Rolle (61, 361) mit dem wenigstens einen Vorsprung
(128, 129) der zweiten Rolle (63, 363) verzahnt sind.

6. Drehvorrichtung nach einem vorhergehenden An-
spruch, wobei der Durchmesser der ersten Rolle (61,
361) gleich dem Durchmesser der zweiten Rolle (63,
363) ist.

7. Drehvorrichtung nach einem vorhergehenden An-
spruch, wobei die erste Rolle (61, 361) mehrere Vor-
sprünge aufweist und die zweite Rolle (63, 363) meh-
rere Vorsprünge (128, 129) aufweist, wobei die meh-
reren Vorsprünge (128, 129) der ersten Rolle (61,
361) mit den mehreren Vorsprüngen (128, 129) der
zweiten Rolle (63, 363) verzahnt sind.

8. Drehvorrichtung nach einem vorhergehenden An-
spruch, wobei die erste Rolle (61, 361) und/oder die
zweite Rolle (63, 363) an einem Drehgestell (30, 32)
angeordnet sind.

9. Drehvorrichtung nach Anspruch 8, wobei das Dreh-
gestell (32) entweder ein passives Drehgestell oder
ein aktives Drehgestell ist.

10. Drehvorrichtung nach Anspruch 8 oder 9, wobei we-
nigstens ein Drehgestell (30, 32) eine weitere Rolle
(62, 362) aufweist.

11. Drehvorrichtung nach einem der Ansprüche 8 bis
10, wobei wenigstens ein Drehgestell (30, 32) an
einem Arm (28) angelenkt ist, der an einer Kolben-
und Zylinderanordnung (20, 320) beweglich ist.

12. Drehvorrichtung nach Anspruch 11, die ferner eine
weitere Kolben- und Zylinderanordnung (20, 320)
umfasst, wobei die weitere Kolben- und Zylinderan-
ordnung mit der Kolben- und Zylinderanordnung
über eine flexible Verbindungseinrichtung (321) ver-
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bunden ist, wobei vorzugsweise der Arm (328) mit
einem Körper (12) verbunden ist und die frei schwe-
bende Verbindungseinrichtung (321) in Bezug auf
den Körper (12) vorteilhaft beweglich ist, wobei die
flexible Verbindungseinrichtung (321) eine Kugel
(320g) und/oder eine Buchse (320k) umfasst und die
Kolbenanordnung die jeweils Andere der Kugel
(320g) und der Buchse (320k) umfasst.

13. Drehvorrichtung nach einem vorhergehenden An-
spruch, wobei die erste und die zweite Rolle (61, 63,
361, 363) durch wenigstens einen Motor angetrie-
ben werden.

14. Vorrichtung zum Erleichtern des Verbindens und
Trennens von mit Gewinde versehenen Rohren, wo-
bei die Vorrichtung eine Drehvorrichtung nach einem
vorhergehenden Anspruch und eine Drehmoment-
vorrichtung zum Ausüben eines Drehmoments auf
eine Verbindung zwischen den mit Gewinde verse-
henen Rohren umfasst.

15. Verfahren zum Erleichtern des Verbindens und
Trennens von mit Gewinde versehenen Rohren, wo-
bei das Verfahren die folgenden Schritte umfasst:
Aktivieren einer Drehvorrichtung, um wenigstens ei-
ne erste und wenigstens eine zweite Rolle in Kontakt
mit dem Rohr zu bewegen, wobei die erste Rolle
wenigstens einen Vorsprung aufweist und die zweite
Rolle wenigstens eine Aussparung aufweist, wobei
sich der Vorsprung in wenigstens einem Teil der
Aussparung der zweiten Rolle befindet; und Drehen
der ersten und/oder der zweiten Rolle, um wenig-
stens eines der mit Gewinde versehenen Rohre zu
drehen.

Revendications

1. Appareil de rotation permettant de faciliter la con-
nexion et la déconnexion d’éléments tubulaires vis-
sés, l’appareil de rotation comprenant un premier
cylindre (61, 361) et un second cylindre (63, 363),
caractérisé en ce que le premier cylindre comporte
une partie en saillie (124) et le second cylindre un
évidement2 (141), lors de son utilisation, une partie
au moins de ladite partie en saillie (124) étant placée
à l’intérieur d’une partie au moins dudit évidement
(141).

2. Appareil de rotation selon la revendication 1, dans
lequel les premier et second cylindres (61, 361, 63,
363) présentent, chacun, une forme généralement
cylindrique ayant une section transversale circulaire,
la partie en saillie (124) faisant saillie autour de sa
circonférence.

3. Appareil de rotation selon la revendication 1 ou 2,

dans lequel2 le second cylindre (63, 363) comprend
au moins deux parties en saillie (124, 129), l’évide-
ment (141) étant formé entre elles.

4. Appareil de rotation selon la revendication 3, dans
lequel le premier cylindre (61, 361) comporte au
moins deux évidements (141, 143) et ladite, au
moins une, partie en saillie (129) est formée entre
les au moins deux évidements (141, 143).

5. Appareil de rotation selon les revendications 3 et 4,
dans lequel les, au moins deux, parties en saillie
(128, 129) du premier cylindre (61, 361) s’imbriquent
avec la, au moins une, partie en saillie (128, 129) du
second cylindre (63, 363).

6. Appareil de rotation selon l’une quelconque des re-
vendications précédentes, dans lequel le diamètre
du premier cylindre (61, 361) est égal au diamètre
du second cylindre (63, 363).

7. Appareil de rotation selon l’une quelconque des re-
vendications précédentes, dans lequel le premier cy-
lindre (61, 361) comporte une pluralité de parties en
saillie et le second cylindre (63, 363) comporte une
pluralité de parties en saillie (128, 129),2 la pluralité
de parties en saillie (128, 129) dudit premier cylindre
(61, 361) s’imbriquant avec la pluralité des parties
en saillie (128, 129) dudit second cylindre (63, 363).

8. Appareil de rotation selon l’une quelconque des re-
vendications précédentes, dans lequel au moins l’un
dudit premier cylindre (61, 361) et dudit second cy-
lindre (63, 363) est agencé sur un boggie (30, 32).

9. Appareil de rotation selon la revendication 8, dans
lequel ledit boggie (32) est l’un2 : d’un boggie passif ;
d’un boggie actif.

10. Appareil de rotation selon la revendication 8 ou 9,
dans lequel au moins l’un dudit boggie (30, 32) com-
prend un cylindre supplémentaire (62, 363).

11. Appareil de rotation selon l’une quelconque des re-
vendications 8 à 10, dans lequel au moins l’un dudit
boggie (30, 32) est agencé à pivotement sur un bras
(28) pouvant se déplacer sur un piston et un cylindre
(20, 320).

12. Appareil de rotation selon la revendication 11 com-
prenant, de plus, un ensemble piston et cylindre sup-
plémentaire (20, 320), ledit ensemble piston et cy-
lindre supplémentaire étant relié à l’ensemble piston
et cylindre avec un raccord2 flexible (321), ledit bras
(328) étant, de préférence, relié à un corps (12) et
ledit raccord flexible à flottement libre2 (321) pouvant
se déplacer par rapport au dit corps (12) de façon
avantageuse, ledit raccord flexible (321) comprend
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au moins l’une d’une rotule (320g)22 et d’une embase
(320k) et ledit ensemble de piston comprend l’autre
de la rotule (320g) et de l’embase (320k).

13. Appareil de rotation selon l’une quelconque des re-
vendications précédentes, dans lequel lesdits pre-
mier et second cylindres2 (61, 63, 361, 363) sont
entraînés par au moins un moteur.

14. Appareil permettant de faciliter la connexion et la
déconnexion d’éléments tubulaires vissés, l’appareil
comprenant un appareil de rotation selon l’une quel-
conque des revendications précédentes et un appa-
reil d’application d’un couple de rotation pour réaliser
par torsion une connexion entre les éléments tubu-
laires vissés.

15. Procédé pour faciliter la connexion et la
déconnexion2 d’éléments tubulaires vissés, le pro-
cédé comprenant les étapes comportant le fait d’ac-
tiver un appareil de rotation afin de déplacer au
moins les premier et second cylindres vers un con-
tact avec ledit élément tubulaire, ledit premier cylin-
dre comprenant au moins une partie en saillie et ledit
second cylindre comprenant au moins un évide-
ment, ladite partie en saillie se plaçant dans une par-
tie au moins dudit évidement du second cylindre et
faisant tourner au moins l’un desdits premier et se-
cond cylindres pour faire tourner au moins l’un des-
dits éléments tubulaires vissés.
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