Office de la Proprieté Canadian CA 2236975 C 2005/02/01

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 236 975
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 1996/10/22 (51) Cl.Int.®/Int.C1.° B25B 13/50
(87) Date publication PCT/PCT Publication Date: 199//05/15 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2005/02/0 STUART, RANDOLPR L., US
(85) Entrée phase nationale/National Entry: 1998/05/06 (73) Proprietaire/Owner:

ECKEL MANUFACTURING COMPANY, INC., US

(86) N° demande PCT/PCT Application No.: US 1996/016989
(74) Agent: FINLAYSON & SINGLEHURST

(87) N° publication PCT/PCT Publication No.: 199/7/0171/71
(30) Priorité/Priority: 1995/11/07 (08/554,518) US

(54) Titre : CLE DE DEVISSAGE HYDRAULIQUE
(54) Title: HYDRAULIC BACKUP TONG

A
S
XXX
e et
)
v hteed
et e
PO
& &4 3
AN
SRS
X
e e
¢ ’*h‘
.:."‘

£

(57) Abréegée/Abstract:

The powered backup tong assembly (10) includes a planar support plate (14), a pair of hydraulically powered cylinders (16, 18), a
pair of link arms (20 22), and heads (24, 26, 30) for gripping engagement with the ollfield tubular. The powered backup tong frame
Includes an open throat (28) for laterally moving the power tong on and off the tubular member. A pair of rear ears (32, 34) each
extending laterally outward from a centerline (12) of the plate (14) facilitate mounting the pair of hydraulically powered cylinders
(16, 18) laterally outward of the support plate (14). The opposing heads (24, 26) are each pivotally connected to a respective pivot

arm (20, 22) and the head (30) Is mounted directly to support plate (14). The power tong Is relatively simple and lightweight, and Is
highly reliable.
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(87) Abstract

The powered backup tong assembly (10) includes a

planar support plate (14), a pair of hydraulically powered cylinders (16, 18),

a pair of link arms (20, 22), and heads (24, 26, 30) for gripping engagement with the oilfield tubular. The powered backup tong frame
Includes an open throat (28) for laterally moving the power tong on and off the tubular member. A pair of rear ears (32, 34) each extending
laterally outward from a centerline (12) of the plate (14) facilitate mounting the pair of hydraulically powered cylinders (16, 18) laterally
outward of the support plate (14). The opposing heads (24, 26) are each pivotally connected to a respective pivot arm (20, 22) and the
head (30) is mounted directly to support plate (14). The power tong is relatively simple and lightweight, and is highly reliable.
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HYDRAULIC BACKUP TONG

Field of the Invention

The present invention relates to a backup tong conventionally used with a
power tong to make up or break apart oilfield tubular members. More particularly,

this invention relates to a relatively simple yet highly reliable backup tong which may

be used to grip and secure a tubular member against rotation.

round of Invention

Powered rotary tongs are commonly used to rotate an upper tubular member,
e.g., a casing, drill pipe, or tubing, relative to a similar stationary lower tubular
member, and thereby threadably make up or break apart a threaded connection.
When employing such powered rotary tongs, it is generally desirable to prevent the
lower tubular member from rotation that might otherwise occur when high torque is
apphied to the upper tubular member by the rotary tong, particularly during the initial
break up or final make up operations. Since the lower tubular member is then
stationary, it may be used as a base or reference to prevent rotation of the powered
rotary tong body, such that the powered rotary tong need be "tied off" to another
stationary object.

Both manual and powered backup tongs have been utilized to grip and prevent
rotation of the lower tubular. Manual backup tongs general require additional
operator intervention, and may be unable to successfully grip the lower tubular to
prevent rotation when the upper tubular is subject to high torque. Also, powered
backup tongs may conventionally be used as the base or reference to prevent rotation
of the powered rotary tong. A stinger or other structure rigidly fixed to the rotary
tong body may extend downward for engagement with the stationary backup tong.
A load cell acting between the stinger and the backup tong may then conveniently
output the torque applied by the rotary tong to the tubular member. Accordingly,
powered backup tongs are generally preferred by tong operators. Closed-throat

backup tongs have a frame which fully encircles the tubular member, and thus cannot
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be laterally put on and taken off a section of pipe. Accordingly, open-throat backup
tongs are preferred by operators compared to closed-throat backup tongs.

An early version of the backup tong utilizing a wedge for forcing each of
multiple dies into gripping engagement with a pipe is disclosed in U.S. Patent No.
2,668,689. One type of rotary tong and backup tong is disclosed in U.S. Patent No.
2,737,839, and another combination rotary tong and backup tong is disclosed in U.S.
Patent No. 2,760,392. U.S. Patent No. 3,507,174 discloses a backup tong with

heads which are moved radially into gripping engagement with a pipe upon actuation
of a hydraulic cylinder. A similar backup tong is disclosed in U.S. Patent No.

3,518,903.

U.S. Patent No. 4,049,777 discloses a backup tong with three heads each
movable radially into gripping engagement with a pipe, with each head being powered
by a respective hydraulic cylinder. A backup tong with a rotatable cage plate is
disclosed in U.S. Patent No. 4,290,304. U.S. Patent No. 4,574,664 discloses a

backup tong with a pair of hydraulic cylinders for rotating a cage plate assembly
during make up and break out of an oilfield tubular joint.

Another prior art backup tong included a pair of hydraulic cylinders each
mounted between upper and lower tong plates. A pair of pivot arms were each
connected to a cross brace, which was also positioned between the upper and lower
tong plates. A pair of gripping heads were each confined by guides to move radially
inward and outward with respect to the tubular to be gripped, and were also spaced
between the upper and lower tong plates. Activation of the cylinders rotates the pivot
arms with respect to the cross brace, thereby pressing the heads into gripping
engagement with the tubular.

Prior art powered backup tongs are relatively complex, and most backup tongs
are costly to manufacture and maintain. Backup tongs typically are much heavier
than desired by the oilfield operator. Some backup tongs require movement of one

Or more parts to control the tong between a make up and a break out operation,

thereby costing valuable rig time.
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The disadvantages of the prior art are overcome by the present invention. An
improved powered backup tong is hereinafter disclosed which is relatively simple, is
lightweight, and is easily and reliably operated.

Summary of the Invention

The powered backup tong according to the present invention preferably includes
a single support plate having upper and lower planar surfaces and which lies in a plane
generally perpendicular to the centerline of tubular member to be gripped by the backup
tong. The tong support plate is of the open throat variety so that the backup tong may
be laterally put on and taken off the oilfield tubular, preferably in conjunction with the
powered rotary tong. A pair of hydraulic cylinder assemblies are each pivotally
connected at one end to the support plate, and are positioned laterally and at least
particularly between the upper and lower surfaces of the support plate outward from the
support plate. A respective pair of pivot arms are also pivotally connected to the
support plate. The rod end of each hydraulic cylinder is also pivotally connected to a
respective pivot arm. A head is also pivotally mounted to a respective pivot arm, such
that upon actuation of the hydraulic cylinder, the head is moved into gripping
engagement with the oilfield tubular. A third head is preferably secured to the support
plate in a position opposite the open throat.

The present invention seeks to provide an improved powered backup tong which
is highly reliable and is lightweight. It is a related aspect of the present invention to
provide a backup tong which has a low manufacturing and maintenance cost. These
aspects are achieved in part by providing a powered backup tong including a single
support plate, thereby reducing the weight of the backup tong.

More particularly, 1t is a feature of the invention that the backup tong includes
a pair of hydraulic cylinders which are each pivotally connected to the support plate and
are positioned laterally outward from the support plate. Each hydraulic cylinder in turn
1s also pivotally connected to a pivot arm, which is also pivotably connected to the same
support plate. Actuation of the hydraulic cylinders simultaneously moves the pivot arms
and the two laterally opposing heads each connected to a respective pivot arm into

gripping engagement with the oilfield tubular. The third head is preferably
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- Fagure 1 illustrates a suitable powered backup tong 10 according to the present
invention. The tong is preferably symmetrical about centerline 12 , and inclodes a
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centerline 12'in Fig. 1. A third head 30 is mounted directly to the support plate and
1s positioned along the centerline 12.

The powered backup tong 10 may be used in conjunction with a powered
rotary tong tfo make up and break apart joints of an oilfield tubular, such as pipe.
Those skilled in the art will appreciate that the backup tong of the present invention
includes an open throat 28 so that the tong may be laterally put on and taken off the
oilfield tubular, preferably in conjunction with a powered rotary tong (not shown)
positioned immediately above the backup tong. The terms "upper" and "lower" are
relative terms used below to describe the conventional arrangement of components at
a rig site. The powered backup tong of the present invention could be utilized,
however, to make up and break apart joints of tubulars in a horizontal position, in
which case the equipment would be conventionally referred to as a bucking machine.

The backup tong components are each supported directly or indirectly on
support plate 14, which is a planar plate which 1s positioned substantially
perpendicular to the centerline of the tubular during the make up and break out
operations. The support plate 14 thus forms the frame of a backup tong, which
normally consists of an upper plate, a lower plate, side and end plates, and securing
members interconnecting these plates. Only a single plate 14 is utilized to
significantly reduce the cost and weight of the backup tong according to the present
invention. The support plate 14 includes ears 32 and 34 which each extend laterally
outward frorln the centerline 12 of the plate with respect to the body of the support
plate adjacent the ears 32, 34 and nearer to the open throat 28. As shown in Fig. 1,
the ears 32 and 34 facilitate mounting of the hydraulic cylinder assemblies 16, 18
laterally outward from the support plate. Plate 14 has an upper planar surface 36 and
a lower planar surface 38 (see Fig. 3) which define a respective upper plane and a
lower plane each substantially perpendicular to the centerline of the tubular to be
eripped by the backup tong.

The fluid powered cylinder assemblies 16, 18 are each pivotally mounted to
a respective ear 32, 34 of the support plate 14 by a suitable pin 40 passing through
a respective Iaperture 42 1n the support plate. The cylinder end 44 of each cylinder
assembly is preferably adjacent the rear end of the backup tong and the rod end 46
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of each cylinder assembly is adjacent the front end of the backup tong to more evenly
distribute the weight of the backup tong during its operation. As depicted, the
cylinder assemblies are continually on opposing sides of the centerline 12 and are
laterally outward from the support plate 14. Each cylinder assembly is positioned at
least partially between the upper and lower planes defined by the support plate
surfaces 36 and 38. Each cylinder assembly extends and retracts in a conventional
manner along a cylinder axis 48 which is substantially parallel to both the surfaces
36 and 38. Each cylinder axis 48 is preferably positioned between the surfaces 36
and 38, and ideally is positioned substantially equally between surfaces 36 and 38 so
that the center of the cylinder assemblies is substantially horizontal with the center
of the support plate.

The cylinder end 44 of each hydraulic cylinder assembly 16, 18 includes a
yoke 50 which includes an upper mounting plate 52 and a lower mounting plate 54.
The plates 52 and 54 are spaced apart such that the respective ear 32, 34 passes
between these plates to maintain each cylinder assembly substantially within the plane
of the support plate 14 while allowing each cylinder assembly to pivot during
operation of the backup tong. In the Figs. 1 and 2 embodiment, a similar yoke 56
with upper and lower plates 58 is provided at the rod end 46 of each cylinder
assembly 16, 18. The pivot arm 20, 22 is connected to the rod end of each cylinder
assembly 16, 18 by pin 62 which passes through a respective aperture 64 in the pivot
arm.

Each pivot arm 20, 22 is pivotally mounted to the support plate 14 by pin 66
passing through a respective aperture 68 in the support plate. The plate 14 laterally
widens in the direction approaching throat 28, with the cutout 70 forming the open
throat 28. Each pivot arm 20, 22 is mounted on a projecting member 72 of the plate
14 which projects slightly laterally outward and toward the front end of the tong as
shown in Fig. 1. Each plate 20, 22 is preferably also a substantially planar member
which, as depicted in the figures, is mounted above the plate 14. The lower surface

of each pivot arm thus slidably engages the upper surface 36 of the support plate 14
during actuation of the hydraulic cylinder assemblies.
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Heads: 24 and 26 are pivotally mounted to a respective pivot arm 20, 22 by
pin 74 passing through aperture 76 in the pivot arm. Only a slight amount of rotation
(only a few degrees) is required between the head and the respective pivot arm,
although this slight rotation is important for properly engaging the dies on the head
to securely grip the tubular without damaging the tubular. The rear end of each head
24. 26 is provided with an upper connection plate 80 and lower connection plate 82
separated by a planar spacing, with the spacing between the connection plates
receiving the respective pivot arm 20, 22 in a manner described previously.

A third head 30 may be similarly configured, and its respective upper and
lower connection plates receiving plate 14 therebetween. The third head 30 is thus
supported directly on the plate 14 by pin 84 passing through an aperture in the plate
14. A slight amount of "play" between the third head 30 and the plate 14 may be
desired, although very little pivotal rotation and very little movement between the
head 30 and lthe plate 14 is required. Those skilled 1n the art will appreciate that each

head is provide with conventional dies 78, and circumferentially longer or "wrap

around” dies may be utilized on each head.

Figure 2 depicts the power tong 10 when actuated such that each of the dies
24, 26 and 30 are in engagement with the tubular T. The tubular T has a vertical
axis A which is perpendicular to the horizontal centerline 12 of the tong, as shown.
A conventional hydraulic power source 90 transmits fluid pressure through flexible
flow lines 92 to simultaneously extend and retract each of the hydraulic cylinder
assemblies 16, 18. Operator control 94 with a single level handle 96 may be used
to direct fluid to the rod or cylinder end of each cylinder assembly, or to maintain
fluid pressure on the cylinder assemblies, as desired, during the make up or break out
operations.

The symmetrical centerline of the heads 24 and 26 passes through the head
axis 84 and 86, respectively, which is the axis about which each head pivots with
respect to pivot arm 20, 22. The components of the backup tong are arranged such
that the three heads 24, 26 and 30 uniformly grip the tubular T. 'To this end, the
tong components are arranged such that the circumferential spacing between the head

axes 84 and 86 is less than 140°, and preferably is less than 130°, when the heads
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grippingly engage the tubular T such that the tubular is uniformly gripped without
being crushed or damaged. Ideally, the heads 24, 26 and 30 are preferably
circumferentially spaced approximately 120° about the tubular T when the backup
tong is actuated such that each of the three heads uniformly engages the tubular.
The hydraulic cylinder assemblies 16, 18 of the backup tong 10 are preterably
powered by a conventional hydraulic fluid source. Those skilled in the art will
understand that the cylinder assemblies could be pneumatically powered. As
previously indicated, the cylinder end of each assembly 16, 18 is preferably mounted
adjacent the rear end of the backup tong and the rod end adjacent the front end of the
backup tong. The cylinder assemblies could be reversed, however, such that the rod
end of each cylinder assembly was mounted to a respective ear 32, 34 and the
cylinder end mounted to a respective pivot arm 20, 22. Also, those skilled in the art
will appreciate that the pivot arms 20, 22 may be provided with a yoke portion such
that each pivot arm has spaced apart upper and lower plates for receiving a single

plate on the end of a cylinder assembly 16, 18 therebetween.

Figure 3 depicts pivot arms 200, 220 that each include an upper plate 202 and
a lower plate 204, with the spacing between the plates being slightly greater than end
206 on cylinder assembly 16. One or more blocks 208 may cooperate with end 206
and plate 14 to maintain the proper uniform spacing between the plates 202 and 204.
An advantage of utilizing upper and lower pivot arm plates 1s that the significant
forces applied to the left-side and right-side pivot arms may be maintained within the
plane of the plate 14. Accordingly, none of the pins 62, 66 and 74 are subject to
twisting or bending forces. As shown in Fig. 3, the heads 24 and 26 each include
upper and lower flanges 80 and 82, respectively, for fitting above and below the
respective pivot arm plates. Again, no twisting or bending forces are applied to the
head pins 74. Figure 3 also depicts circumferentially longer wrap around dies 210
for mounting at the front end of each head 24, 26 and 30. Figure 3 also depicts pins
66 and 74 with cap heads 212 and 214, respectively. The pins 40 and 62 may be
retained in position between the plate 74 and either single plate 220 or upper and

lower plates 202, 204 by a set screw or other conventional members.
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During operation, it may be initially presumed that the backup tong is laterally
positioned away from the tubular T and that the hydraulic cylinder assemblies are
retracted such that the pivot arms 20, 22 are open, as shown in Fig. 1. Backup tong
10 may be then laterally moved to engagement with the tubular T, with the tubular
passing through the throat 28 of the backup tong until the tubular engages the third
head 30. The operator may then activate the control 94 to cause fluid pressure to
simultaneously extend cylinder assemblies 16, 18, thereby pivoting the respective
pivot arms 20 and 22 and bringing the heads 24 and 26 into engagement with the
tubular T, as shown in Fig. 2. After the make up or break out operation is complete,
the operator may again actuate the lever 96 to retract the assemblies 16, 18, thereby
allowing the backup tong to move laterally off the tubular T.

The backup tong as discussed above 1s not shown with a stinger for rotatably
interconnecting the power tong and backup tong. Those skilled in the art will
appreciate that a stinger or other structural member may be connected to either the
rotary tong or the backup tong, and may extend vertically for engagement with the

other of the fotary tong and backup tong. Once the backup tong 10 has gripped the
lJower tubular T, rotation of the frame of the rotary tong may thus prevented by

engagement of the stinger with the backup tong in a conventional manner. Also, a
load cell or 6ther pressure transducer may be used to measure the torque exerted by
the stinger, and thereby determine the torque of the power tong applied to the tubular
during the make up or break out operation.

The foregoing disclosure and description of the invention are illustrative and

explanatory, and various changes in the components as well as in the method of

operating the backup tong may be made within the scope of the invention, which is
defined by the claims.
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WHAT IS CLAIMED IS:
1. A powered backup tong for securing a tubular member against axial rotation in

response to rotation of another tubular member by a pipe-rotating device, the backup tong
comprising:

a single planar support plate having an open throat for receiving the tubular member,
an upper planar surface defining an upper plane and a lower planar surface defining a lower
plane, and a plate centerline extending through the open throat;

first and second fluid powered cylinder assemblies each pivotally mounted at one end
to the planar support plate and having an opposing end, the first and second cylinder

assemblies each mounted on opposing sides of the plate centerline and positioned laterally

outwardly from the support plate;

first and second pivot arms each pivotally mounted to the support plate on opposing

sides of the plate centerline;

the opposing end of each of the first and second cylinder assemblies pivotally
connected to a respective pivot arm;

first and second heads each movable in response to movement of a respective pivot
arm for gripping engagement with the tubular member; and

each of the first and second cylinder assemblies extends and retracts along a cylinder

axis positioned between the upper plane and the lower plane.

2. The powered backup tong as defined in claim 1, further comprising:
a third head fixedly mounted on the support plate and positioned along the plate

centerline.

3. The powered backup tong as defined in claim 1, wherein each of the first and second

heads is pivotally connected to the respective pivot arm.

4. The powered backup tong as defined in claim 3, wherein each of the first and second
heads 1s pivotally mounted to the respective first and second pivot arm to rotate about a
respective first and second head axis, and the first and second head axes are circumferentially

spaced less than 130° apart when the first and second heads each engage the tubular member.
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5. The powered backup tong as defined in claim 1, wherein the support plate includes

laterally outwardly extending ears for pivotally mounting the first and second cylinder

assemblies to the support plate.

6. The powered backup tong as defined in claim 1, wherein each of the first and second
heads includes an upper connection plate and a lower connection plate, and the respective first

and second pivot arm is fitted between and pivotably connected to both the upper and the

lower connection plates.

7. The powered backup tong as defined in claim 1, wherein a rear end of each of the first
and second cylinder assemblies includes an upper mounting plate and a lower mounting plate,

and the support plate is positioned between the upper and the lower mounting plates.

8. The backup tong as defined in claim 1, wherein a cylinder axis of each of the first and
second fluid powered cylinder assemblies is spaced substantially midway between the upper

plane and lower plane.

9. A powered backup tong securing a tubular member against axial rotation in response
to rotation of another tubular member by a powered rotary tong, the backup tong comprising:

a single planar support plate having an open throat for receiving the tubular member,
an upper planar surface defining an upper plane and a lower planar surface defining a lower
plane, and a plate centerline extending through the open throat;

first and second fluid powered cylinder assemblies each pivotally mounted at one end
of the planar support plate and having an opposing end, the first and second cylinder
assemblies each mounted on opposing sides of the plate centerline;

first and second pivot arms each pivotally mounted to the support plate on opposing
sides of the plate centerline;

the opposing end of each of the first and second cylinder assemblies pivotally
connected to a respective pivot arm,;

first and second heads each pivotally connected to a respective pivot arm for gripping

engagement with the tubular member;
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a third head mounted on the support plate and positioned along the plate centerline;

and

each of the first and second cylinder assemblies extends and retracts along a cylinder

axis positioned between the upper plane and the lower plane.

10.  The powered backup tong as defined in claim 9, wherein each of the first and second
heads 1s pivotably connected to the respective first and second pivot arm to rotate about a
respective first and second head axis, and the first and second head axes are circumferentially

spaced less than 130° apart when the first and second heads each engage the tubular member.

11.  The powered backup tong as defined in claim 9, wherein the support plate includes
laterally outwardly extending ears for pivotably mounting the first and second cylinder

assemblies to the support plate laterally outwardly from the support plate.

12. The powered backup tong as defined in claim 9, wherein each of the first and second
pivot arms includes an upper pivot plate and a lower pivot plate, and the opposing end of the
respective first and second fluid powered cylinder is fitted between the upper and lower pivot

plates.

3. The backup tong as defined in claim 9, wherein a cylinder axis of each of the first and
second fluid powered cylinder assemblies is spaced substantial midway between the upper

plane and the lower plane.

14. A backup tong for securing a tubular member against axial rotation, the backup tong
comprising:

a single planar support plate having an open throat for receiving the tubular member
and a plate centerline extending through the upper throat, the support plate having an upper

planar surface defining an upper plane and a lower planar surface defining a lower plane;
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tirst and second fluid powered cylinder assemblies each pivotally mounted at one end
to the planar support plate and having an opposing end, the first and second cylinder
assemblies each mounted on opposing sides of the plate centerline and positioned laterally
outwardly from the plate, each of the first and second cylinder assemblies extends and retracts
along a cylinder axis positioned between the upper plane and the lower plane and extendable

and retractable along a cylinder axis substantially parallel to the upper plane;

first and second pivot arms each pivotally mounted to the support plate on opposing

sides of the plate centerline;

the opposing end of each of the first and second cylinder assemblies pivotally

connected to a respective pivot arm; and

first and second heads each supported on a respective pivot arm for gripping

engagement with the tubular member.

15.  The powered backup tong as defined in claim 14, wherein a rear end of each of the
first and second cylinder assemblies includes an upper mounting plate and a lower mounting

plate, and the support plate is positioned between the upper and lower mounting plates.

16.  The powered backup tong as defined in claim 14, wherein each of the first and second
heads is pivotally connected to the respective first and second pivot arms to rotate about a
respective first and second head axis, and the first and second head axes are circumferentially

spaced less than 130° apart when the first and second heads each engage the tubular member.

17.  The powered backup tong as defined in claim 16, further comprising:
a third head fixedly mounted on the support plate and positioned along the plate

centerline.

18.  The powered backup tong as defined in claim 17, wherein the third head includes an

upper connection plate and a lower connection plate, and the support plate is fitted between

the upper and the lower connection plates.
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19.  The powered backup tong as defined in claim 14, wherein the support plate includes
laterally 'outwardly extending ears for pivotably mounting the first and second cylinder

assemblies to the support plate.

20.  The powered backup tong as defined in claim 14, wherein each of the first and second

heads includes an upper connection plate and a lower connection plate, and the respective first

and second pivot arm is fitted between and pivotably connected to both the upper and the

lower connection plates.
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