WD 2004/ 061262 PCT/ GB2003/ 005677 -1 A TOOL FOR

GRI PPING A PIPE OR ROD THI S | NVENTI ON conpri ses a tool
wOano4giepi ng a pipe or rod such as a drill piPpe/dB2003/005677

provi de rotational contact therewi th. Conventionally,

such tools are provided in the formof a pair of

arcuate jaws which are brought into contact with

di anetrically 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 grroenl FOR RERIPPINGD PIPE O HOD teeth

can bite into t?e 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 t &S BYVEREIDdbLomprisnsne beekior gsioping pigipe or rod such
surface which tend to corrode nore readily than a

SRAUM Sivel &C providel fotafionhi eehtaét therqwighenConventionally,
invention to provide a gripping tool which is

constrycted and . r.ated : t.he;
SEFTLOAS G ORRRLR P, AL APV 2haR B2 08 i e
any indentations caused by the tool are of a rounded
rotygdt | ot e tants wolly £jpimg tEGBYE qRRAPSeG e h Af the outer
t he surface.

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 grippéd
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.



WD 2004/ 061262 PCT/ GB2003/ 005677 -2 According to the
present invention there is provided a tool for

wgrb@miecng2a pi pe or rod, conprising at |east ORET/GB2003/005677
arcuat e shoe adapted to contact the circunferentia
surface of a pipe or rod to be gripped by the tool,
the or each arcuate shoe conpzd sing an arcuate body
enclosing and retaining a ball/roller cage and having
a plurality of ranp surfaces over which a plurality
of balls or rollers retained by the ball/ roller cage
may ru upen _r.el V, t. n 0

and ¢ oss!BRRg B, Bt “EibEhE hOR oA YRIRTLy ol 0ol for
rollers to becone trapped betmeen the ra surfaces of
gHEPEIDE RIE OheodyEOREYIYNEG Helegish Oy aFdiate; gheg pglapted to
the surface thereof. A pair of arcuate shoes may be
oo dctietle atifbhodatertisoswasat® of iaepipe oriradsbrbe gripped by the
opposed | ocations with respect to a pipe or rod to be

1p81ee or eEPHSar%h@ﬂe ts%%%%ﬁ?ﬁ%ﬁrﬁ&f%ﬁa&%ﬁ@%}) &%llo)émg and

Sed surface regions i ncl ude
plurallty of pairs of ar t e shaoes
@Iﬁff&@ésa deddepdar cageand @l@wyﬂ& 8 Rliye %Oﬁlrang% surfapes over
to be gripped in opposed directions of rotation of
vingcls Bqasraktyadf valls or rbkers reeainedrigdthdbellproleactage may run
arcuate shoe may have ranp surfaces inclined in two

Bﬁst%ga F&'é'tl% 1106 %H%ﬁt Bf BLlPEhOE ah@ttHOpHR or rod, thus to
lppe ectlve y 1'n bot
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.



directions of rotation of the or each shoe relative to

the pipe or rod. WD 2004/061262 PCT/ GB2003/ 005677 -3
woheowams2sur f aces may be flat. The ranp surfaees/Gryo3/005677

be spirally directed relative to a centra

| ongi tudi nal 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 nmay 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. Enbodi nents of the invention will now be
descri bed by way of exarrpl e only, with reference to
t he ac anylng awi mhlch - Fig. 1

i |1 ust %ﬁé%nﬁhé HgFF L hade in accordance with

the invention in |nternal side elevation; Fig. 2 is
an end view thereof; Fig. 3 is a cross-section of the
t ool taken on arrows A-A of Fig. 1 show ng the too

in a dp d G ondist HRR; bmlﬁ%‘ﬂf CBe2bed relative to a central
PCT/GBZOOS/O 5677 -4 F| . aviewsimlar to Fig.
lon%?t%\gmgl taggs to Jche 08 andg%gus 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;



condition; Fig. 5 is a cross-sectional view of the
tool taken along arrows B-B of Fig. 1, 'show ng the
woaal4/d6mea di s-engaged condition; Fig. 6 is a PCEMGB2003/005677
simlar to Fig. 5 showing the tool in an engaged
condition; Fig. 7 is a diagramillustrating the
formation of part of the took4- Fig. 8 is a diagram
illustrating the formation of another part of the
tool; and Fig. 9 shows a second enbodi nent of the
invention. Referring nowto the drawings, it wll be
assu (R t
to g?ﬁ%gamfésd a?‘él%wr o]tml?fggggtlﬂgr eo%ﬂ;&g&gé) the Stoéij?ﬁ & engaged
Iongltudlnal axis in both directions selectlvely The
t ool CEMHHEOSS 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 conpri ses
t hree j
_ 1}61>§The Ja %Pé&?%eéﬁ&ﬁ??@%ﬁbpvﬁh ol t>éke¥1 éla)%ozafrﬁ’ows B-B

Fig oe also 1 nc es an outwardl y di rected
ext ensi o arm 2 which ar,i I.table
mecharfishigs 106 thg tt(%‘/?é g ﬁo@#gng%%%ﬂ Cf)ﬂ 1UQRt r al
| ongi t udi naI axis of the rod 11. An

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



aperture 13 in the extension arm 12 serves for

connection of the nechanismto the shoe. Referring
woaw4ioe1dzg. 3, it will be seen that each shoerPd®/GB2003/005677

retains an arcuate ball cage 14 which houses and

retains a plurality of balls 15. The ball cage 14 is

retained wwthin the shoe and-s5s permtted a degree of ~

rel ative rotational nmovenment within a slot 16

containing a coil spring 17. The inner surface of the

shoe 10 is forned as a plurality of ranp surfaces 18

one 1&63% gggach rj?saé t ]r%e JP&l%ngcé& geﬁgﬁs]s%own as

sha e as |IIustrated in F| As shown in Fig
¥achangh@ sorFigcel 18The @I]il@%@tléféi I5eIuars @%qq{wardly directed
respect to the central |ongitudinal axis of the rod

&lendhmn sphi N Whikhassss behgrippsdchpate dubiaitle cagehasdism for
in a direction such that the balls 15 lie at the

go%gki%'@' theOdh c{rfﬁsébc%‘tdt cér{}%f IRARRE ah%.x'}]sf BPSe 284 11. An

hi's"condi ti on oe 10 1s
Iocated WO 2004/ 061262 PCT/GBZOOS/OOSG?? -6 such that

ePRItHAE | 43160t Hag cttersion RrEanlAc FERash [PhecpRefien of the
of the rod 11 but in a non-gripping condition
thehaaismRef gi¢ shgenow to Fig. 4, on rotation of the

shoes 10 in a clockwise rotation relative "to the rod

11 the balls are caused to becone trapped

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



between their respective ranp surfaces and the

adj acent surfaces of the rod 11 by rolling contact
woher@aizsh thus to grip same. If the material ®CT/GH2603/005677

balls 15 is of greater hardness than that of the rod

11, so they will becone partially indented in the

surface of the latter but onl§ to the extent that a

rounded i ndentation is created by each ball 15, there

bei ng no jagged edges at the boundaries of the

i ndentations. Wth the tool in a gripping or engagi ng

Q&F[{' khAD fh@ﬁaﬁgq]VH]tH&egf fre irPe ﬁ%t%@h]t?uer@.}’rfg&: of therod 11

r ot at or axi al nanoeuvred y the Si nce

{ be required to rotate the rod 11 in both

BHE B2 6 BAR-2rdRPiEE FORALON FRETEQRY 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 ranmp

surfaces are directed as showmn in Figs. 5 and 6. In

ot her e‘iiﬁm HSWr t%”p \% uihacRatieh §teﬁ{é QHoéfs aiBin a clockwise
opposed rot atl onal th respect to those of

sections X and Z. Thu r se fi ures
SaHopnarare, o thogpe 14 i hed 2 FAuFiL g bEme trapped
relation to the rod 11 so that balls of section y WO
BOBMIO6 11262 eSPLCBROG3GD5aTaces arnt theadjaotntsarfaces of the
forced into gripping engagenent with the rod, whereas

{%d)qli%;s %tmﬁg%%&%w&ﬂmg t% sarh®. af ikRe theterial of
od. Wiile t e ranp surfaces 18 may be flat, it is

B’leefbe 1 1s o torteg%é/r 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



shoul d take a shape which is spiral with respect to

the central longitudinal axis of the rod 11 as
wolkbugisimeed by extension lines 20 in Fig. 7 PCT/GB2003/005677

representing, in each case, a continuation of one of

the ranp surfaces 18. Fig. 8 shows that each ranmp

surface 18 may be of reducingzwidth fromone end to

the other, in the shape of a tear drop whose narrower

end represents the innernost extremty of the ranp

surface at which end the ball 15 reach their maxi num

SRR e el by AT R EATS A rp rrerss

section y having ranp surfaces gpposed to those of
deckivinmsratatipmicausenshcianx and Zakesp thgyrask
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 e i t j xed: 0
o TPTRIL Sanheehe 0ln SRR pr A they
rippi ng condition, so the springs 17 w | h returrf the ..

wldctage a share vdaiehi sispiral ot TesPestge the cepdral loggitudinal
that the WD 2004/ 061262 PCT/ GB2003/ 005677 -8 balls
wkilsl of atHe bagk 1 bt ast Haugvhedndst etenesiurt ileseof 20 hei rFig. 7
respective ranp surfaces thus releasing the grip upon

f%ﬁ'&%xﬁﬁp%gﬁ 2dch Hagel 8%|on%eftﬂﬁfp of BReRVRM ramp gurfaces 18.

y Wwth respect to the pipe or rod a
engaged once

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



again at a different position thereon. It wll be

appreci ated that the rounded indentations inposed by
woheos/doedeks 15 are less likely to cause subseqeemiGB2003/005677

corrosion on the outer surface of the pipe or rod

than with conventional gripping tools the teeth of

whi ch cause sharp burrs to b8& |left upon the surface.

While the balls 15 are considered to be preferable in

nost applications, nevertheless in sonme cases they

may be replaced by rollers retained in roller cages

thlg'\ﬂll%ﬁrbaﬁb B8to fHe bét&%oét@;&f@ﬁ%é@of 1Rt rbBfective ramp

i'nvention to the above exanples only, many

var at ch .as ght readi occur to .o skil.le

SArbaEs 2Rt B2 sede sPaR e i pe rSahahe frol By then
conprise a pair of shoes only one of which has ranped
bamhavst longditudiradly withprespset o tilge adpa osuppornd engaged once
agai nst which the pipe or rod is forced by an opposed

abgm edidigfet&t pbaftrs Widraeas. WO 2004/ 061262
PCT/ GB2003/ 00567]? -9 CLAIMS 1. Atool for gripping a

pi pe or rod, conprising at |east one arcuate shoe
adapted to contact the circunferential surface of a

pipe or rod to be g efed by the tool, the or each
ar cuat & will be apprec1ate 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.



shoe conprising an arcuate body encl osing and

retaining a ball/ roller cage and having a plurality
wohoraemesur f aces over which a plurality of baCir&B2003/005677

rollers retained by the ball/ roller cage may run

upon rel ative rotational novenent of the shoe and the

pipe or rod, thus to cause the balls or rollers to

beconme trapped between the ranp surfaces of the shoe

and the surface of the pipe or rod, to grip the

surface thereof. 2. A tool according to Caiml,

wherein a pair of arcuate ghagpsi s provided and

| ocated so as to lie in dianetrically opposed

| ocations with respect to a pipe or rod to be gripped,

thus sinultaneously to engage dianetrically opposed

surface regions thereof. 3. Atool according to daim

1 or daim2, including a plurality of pairs of

arcuate shoes with ranp surfaces directed WO

2004/ D61262A ROD! GB2 Q0 3p 0iRe6a pipeldr cotl) eomprking at least one

cause a pipe or rod to be gripped in opposed

directions Qlfcde%aéﬂ&na@i ﬂeaecoSJB%&act @ﬂné‘bﬁﬁé@lrﬁﬁarbﬁ@lal surface

pi pe or rod. 4. A tool accor ing to Cdaim1l1 or Caim

Iznc}lvlhﬁrG? Innt %?éﬁggggﬁ % %eagtr?p;%ec? %yQ%Sé t%%?qhséucglf & Farcuate
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



directions to cause a pipe or rod to be gripped

selectively in both directions of rotation of the or
weacl¥/siwe rel ative to the pipe or rod. 5. A PODIGB2003/005677

according to any preceding claim wherein the ranmp

surfaces are flat. 6. A tool according to any one of

Clains 1 to 4, wherein the +l@np surfaces are spirally

directed relative to a central |ongitudinal axis of

the tool and thus of a pipe or rod to be gripped

thereby. 7. A tool according to any preceding claim

wherein t he ffddeivRly & 9:%1{1%5 apﬁgﬁe 8F rb&cbe ﬁ:gbed in opposed

arcuat e shoe 1s spring sed war ds a comditi on in

whi ch the balls  or IIers ar P
rel ati onshi%rﬁ?tﬂﬂn% Ogrﬁ@ttﬂn P gl? BﬁB%S 0\ g ag otp t\&% pipe or rod.
2004/ 061262 PCT/ GB2003/ 005677 -11 8. A tool according

to any preceding claim wherein the ranp surfaces are
provi ded as individual ranps of tear-drop shape. 9. A

tool @ccordi Rgot Qcldrii H%%@ ahshel BridlaimaPwhieréidcase or each
are of reducing wdth fromone end to the other

ther eof andaly\chuate 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.

S. 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.



narrower end represents the innernost extremty of the

ranp surface at which the associated ball has reached
wORs04/068262 TUM engagenent with the rod. 10. A t®0ir/GB2003/005677

according to Claim1l1, wherein the tool conprises a

pair of dianetrically opposed arcuate shoes, only one

of which has ranped surfaces]i-the other serving as a

support against which a pipe or rod is forced by the

opposed shoe having ranp surfaces. 11. A too

according to Caim1, wherein the or each arcuate

shoe gncl 0563081 FELAEIERLE Y 0 AuPCRLEL X, Blrein the ramp

rollefs retalne erefn corr &spon
plurality of ranp surfaces,

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.



