
WO 2004/061262 PCT/GB2003/005677  -1 A TOOL FOR
GRIPPING A PIPE OR ROD THIS INVENTION comprises a tool
for gripping a pipe or rod such  as a drill pipe to
provide rotational contact therewith. Conventionally,
such tools are provided in the form of a pair of
arcuate jaws which are  brought into contact with
diametrically opposed regions of the outer  surface of
a pipe or rod, the jaws containing inwardly directed
teeth of a  material having greater hardness than that
of the pipe or tool to be gripped  whereby the teeth
can bite into the softer surface of the pipe or rod to
prevent slippage of the tool around the latter.
Particularly in subsea applications and others where
corrosion  readily occurs, it is a disadvantage for
the teeth of the tool to form burrs  on the pipe
surface which tend to corrode more readily than a
smooth  surface. It is an object of the present
invention to provide a gripping tool  which is
constructed and operated such that sharp burrs on the
surface of  the pipe or rod are avoided and wherein
any indentations caused by the  tool are of a rounded
formation thus discouraging subsequent corrosion of
the surface. 



WO 2004/061262 PCT/GB2003/005677  -2 According to the
present invention there is provided a tool for
gripping a pipe or rod, comprising at least one
arcuate shoe adapted to  contact the circumferential
surface of a pipe or rod to be gripped by the  tool,
the or each arcuate shoe comprising an arcuate body
enclosing and  retaining a ball/roller cage and having
a plurality of ramp surfaces over  which a plurality
of balls or rollers retained by the ball/ roller cage
may run  upon relative rotational movement of the shoe
and the pipe or rod, thus to  cause the balls or
rollers to become trapped between the ramp surfaces of
the shoe and the surface of the pipe or rod, to grip
the surface thereof. A pair of arcuate shoes may be
provided and located so as to lie in  diametrically
opposed locations with respect to a pipe or rod to be
gripped,  thus simultaneously to engage diametrically
opposed surface regions  thereof. The tool may include
a plurality of pairs of arcuate shoes with ramp
surfaces directed collectively to cause a pipe or rod
to be gripped in  opposed directions of rotation of
the shoes relative to the pipe or rod. The or each
arcuate shoe may have ramp surfaces inclined in two
opposed directions to cause a pipe or rod to be
gripped selectively in both  



directions of rotation of the or each shoe relative to
the pipe or rod. WO 2004/061262 PCT/GB2003/005677  -3
The ramp surfaces may be flat. The ramp surfaces may
be spirally directed relative to a central
longitudinal axis of the tool and thus of a pipe or
rod to be gripped  thereby. The ball/roller cage of
the or each arcuate shoe may be spring  biassed
towards a condition in which the balls or rollers are
in a non- gripping relationship with a pipe or rod to
be gripped. Embodiments of the invention will now be
described, by way of  example only, with reference to
the accompanying drawings, in which:- Fig. 1
illustrates one part of a tool made in accordance with
the  invention in internal side elevation; Fig. 2 is
an end view thereof; Fig. 3 is a cross-section of the
tool taken on arrows A-A of Fig. 1  showing the tool
in a disengaged condition; WO 2004/061262
PCT/GB2003/005677  -4 Fig. 4 is a view similar to Fig.
3 showing the tool in an engaged  



condition; Fig. 5 is a cross-sectional view of the
tool taken along arrows B-B  of Fig. 1, 'showing the
tool in a dis-engaged condition; Fig. 6 is a view
similar to Fig. 5 showing the tool in an engaged
condition; Fig. 7 is a diagram illustrating the
formation of part of the tool.  Fig. 8 is a diagram
illustrating the formation of another part of the
tool; and Fig. 9 shows a second embodiment of the
invention. Referring now to the drawings, it will be
assumed that in this  embodiment the tool is adapted
to grip a rod for rotation thereof about its
longitudinal axis in both directions selectively. The
tool comprises a pair of diametrically opposed arcuate
shoes 10  adapted, collectively, to be brought
together to grip and partially surround WO 2004/061262
PCT/GB2003/005677  -5 a rod 11. Each shoe 10 comprises
three axially spaced sections shown as  X, Y and Z in
Fig. 1. The shoe also includes an outwardly directed
extension arm 12 which may be gripped by a suitable
mechanism for  rotating the shoe 10 about the central
longitudinal axis of the rod 11. An  



aperture 13 in the extension arm 12 serves for
connection of the  mechanism to the shoe. Referring
now to Fig. 3, it will be seen that each shoe 10
retains an  arcuate ball cage 14 which houses and
retains a plurality of balls 15. The  ball cage 14 is
retained within the shoe and is permitted a degree of
relative rotational movement within a slot 16
containing a coil spring 17. The inner surface of the
shoe 10 is formed as a plurality of ramp  surfaces 18
one to accommodate each ball 15. The ramp surfaces 18
may  be provided as individual ramps of tear-drop
shape as illustrated in Fig. 8. As shown in Fig. 7,
each ramp surface 18 is directed spirally with
respect to the central longitudinal axis of the rod
11. The spring 17 biasses the associated ball cage 14
in a direction  such that the balls 15 lie at the
radially outermost end of their respective  ramps 18.
Fig. 3 shows this condition in which each shoe 10 is
located WO 2004/061262 PCT/GB2003/005677  -6 such that
the balls 15 thereof are in contact with the surface
of the rod 11  but in a non-gripping condition
thereon. Referring now to Fig. 4, on rotation of the
shoes 10 in a clockwise  rotation relative 'to the rod
11 the balls are caused to become trapped  



between their respective ramp surfaces and the
adjacent surfaces of the  rod 11 by rolling contact
therewith thus to grip same. If the material of  the
balls 15 is of greater hardness than that of the rod
11, so they will  become partially indented in the
surface of the latter but only to the extent  that a
rounded indentation is created by each ball 15, there
being no  jagged edges at the boundaries of the
indentations. With the tool in a gripping or engaging
condition as shown in Fig.  5, the rod 11 may be
rotated or axially manoeuvred by the tool. Since it
may be required to rotate the rod 11 in both
directions  selectively, the ramp surfaces of sections
X and Z of the tool are directed  as illustrated in
Figs. 3 and 4, while in section Y of the tool the ramp
surfaces are directed as shown in Figs. 5 and 6. In
other words, the ramp  surfaces of section Y are
opposed rotationally with respect to those of
sections X and Z. Thus, from those figures, it can be
seen that if the tool  is rotated anti-clockwise in
relation to the rod 11 so that balls of section y WO
2004/061262 PCT/GB2003/005677  -7 of the tool are
forced into gripping engagement with the rod, whereas
clockwise rotation causes section x and z to grip the
rod. While the ramp surfaces 18 may be flat, it is
preferable that they  



should take a shape which is spiral with respect to
the central longitudinal  axis of the rod 11 as
illustrated by extension lines 20 in Fig. 7
representing, in each case, a continuation of one of
the ramp surfaces 18. Fig. 8 shows that each ramp
surface 18 may be of reducing width  from one end to
the other, in the shape of a tear drop whose narrower
end  represents the innermost extremity of the ramp
surface at which end the  ball 15 reach their maximum
engagement with the rod 11. In an alternative
embodiment, as shown in Fig. 9, instead of  providing
section y having ramp surfaces opposed to those of
sections x  and z, each ramp surface 21 may be
inclined inwardly in two opposed  directions such that
upon rotation of the tool in either direction the
balls  22 will grip the surface of the pipe or rod. In
all embodiments, once the tool is relaxed or rotated
in a direction  opposite to that placing it into a
gripping condition, so the springs 17 will  return the
ball cage to the condition shown in Figs. 3 and 5, so
that the WO 2004/061262 PCT/GB2003/005677  -8 balls
will fall back into the outermost extremities of their
respective ramp  surfaces thus releasing the grip upon
the pipe or rod. The tool may then  be moved
longitudinally with respect to the pipe or rod and
engaged once  



again at a different position thereon. It will be
appreciated that the rounded indentations imposed by
the  balls 15 are less likely to cause subsequent
corrosion on the outer surface  of the pipe or rod
than with conventional gripping tools the teeth of
which  cause sharp burrs to be left upon the surface.
While the balls 15 are  considered to be preferable in
most applications, nevertheless in some  cases they
may be replaced by rollers retained in roller cages
within each  shoe. It is not intended to limit the
invention to the above examples only,  many
variations, such as might readily occur to one skilled
in the art,  being possible. For example, the tool may
comprise a pair of shoes only  one of which has ramped
surfaces, the other simply serving as a support
against which the pipe or rod is forced by an opposed
shoe having the  ramp surfaces. WO 2004/061262
PCT/GB2003/005677  -9 CLAIMS  1. A tool for gripping a
pipe or rod, comprising at least one  arcuate shoe
adapted to contact the circumferential surface  of a
pipe or rod to be gripped by the tool, the or each
arcuate  



shoe comprising an arcuate body enclosing and
retaining a  ball/ roller cage and having a plurality
of ramp surfaces over  which a plurality of balls or
rollers retained by the ball/ roller  cage may run
upon relative rotational movement of the shoe  and the
pipe or rod, thus to cause the balls or rollers to
become trapped between the ramp surfaces of the shoe
and  the surface of the pipe or rod, to grip the
surface thereof. 2. A tool according to Claim 1,
wherein a pair of arcuate shoes  is provided and
located so as to lie in diametrically opposed
locations with respect to a pipe or rod to be gripped,
thus  simultaneously to engage diametrically opposed
surface  regions thereof. 3. A tool according to Claim
1 or Claim 2, including a plurality  of pairs of
arcuate shoes with ramp surfaces directed WO
2004/061262 PCT/GB2003/005677  -10 collectively to
cause a pipe or rod to be gripped in opposed
directions of rotation of the shoes relative to the
pipe or rod.  4. A tool according to Claim 1 or Claim
2, wherein the or each arcuate shoe has ramp surfaces
inclined in two opposed  



directions to cause a pipe or rod to be gripped
selectively in  both directions of rotation of the or
each shoe relative to the  pipe or rod. 5. A tool
according to any preceding claim, wherein the ramp
surfaces are flat. 6. A tool according to any one of
Claims 1 to 4, wherein the  ramp surfaces are spirally
directed relative to a central  longitudinal axis of
the tool and thus of a pipe or rod to be  gripped
thereby. 7. A tool according to any preceding claim,
wherein the ball or  roller cage of the or each
arcuate shoe is spring biased  towards a condition in
which the balls or rollers are in a  non-gripping
relationship with a pipe or rod to be gripped. WO
2004/061262 PCT/GB2003/005677  -11 8. A tool according
to any preceding claim, wherein the ramp  surfaces are
provided as individual ramps of tear-drop  shape. 9. A
tool according to Claim 8, wherein the ramp surfaces
are of  reducing width from one end to the other
thereof and whose  



narrower end represents the innermost extremity of the
ramp surface at which the associated ball has reached
its  maximum engagement with the rod. 10. A tool
according to Claim 1, wherein the tool comprises a
pair of diametrically opposed arcuate shoes, only one
of  which has ramped surfaces, the other serving as a
support  against which a pipe or rod is forced by the
opposed shoe  having ramp surfaces. 11. A tool
according to Claim 1, wherein the or each arcuate
shoe encloses a rollercage having a plurality of
rollers  retained therein upon a corresponding
plurality of ramp  surfaces. 


