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(57) Abrégée/Abstract:

A hydraulic clamping device (1), wherein a clamping piece (4) Is supported in a structure (2), and wherein a cylinder housing (36) of
a hydraulic cylinder (26) Is fixedly connected to the structure (2), the hydraulic cylinder (26) being arranged to exert, along a
longitudinal axis (42) of the cylinder (26), a force against the clamping piece, and wherein a piston (32) in the hydraulic cylinder (26)
IS Isolated from the clamping piece (6) with respect to forces acting perpendicularly relative to the longitudinal axis (42).
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(57) Abstract: A hydraulic clamping
L device (1), wherein a clamping piece (4)
| 1s supported in a structure (2), and
wherein a cylinder housing (36) of a hy-
draulic cylinder (26) is fixedly connect-
ed to the structure (2), the hydraulic
cylinder (26) being arranged to exert,
along a longitudinal axis (42) of the
cylinder (26), a force against the clamp-
ing piece, and wherein a piston (32) m
the hydraulic cylinder (26) 1s isolated
from the clamping piece (6) with respect
to forces acting perpendicularly relative
to the longitudinal axis (42).
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HYDRAULIC CLAMPING DEVICE

This i1nvention relates to a hydraulic clamping device. More

particularly, it relates to a hydraulic clamping device,

. wherein a clamping piece is supported in a structure, and

wherein a cylinder housing of a hydraulic cylinder is fixedly
connected to the structure, the hydraulic cylinder being
arranged to exert, along a longitudinal axis thereof, a force

against the clamping piece.

To be able to isolate a hydraulic cylinder from the forces
acting perpendicularly to the piston in the cylinder, and in
the displacement direction, it is common to connect the
cylinder housing to a structure by means of a pivotal
mounting. Preferably, mountings of this sort should be

pivotal about at least two axes, therefore being relatively

space-demanding.

Oftentimes known cylinder mountings require the cylinder to
be at least partly incorporated into the structure, which may
limit the cylinder diameter possible, thereby requiring use
of a pressure booster to obtain sufficient force. ‘
Incorporated cylinders may also complicate the conveyance of

pipes onwards to the cylinder.
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A link-supported cylinder requires pressurised fluid to be
supplied via a flexible connection, for example a hose, or
via a pivotal coupling. Hoses and pivotal couplings

constitute components prone to leaks.

The object of the invention is to remedy or reduce at least

one of the disadvantages of the prior art.

- The object is achieved in accordance with the invention and

the features disclosed in the following description and in

the subsequent claims.

A hydraulic clamping device 1s provided, wherein a clamping
piece 1s supported in a structure, and wherein a cylinder
housing of a hydraulic cylinder i1is fixedly connected to the
structure, the hydraulic cylinder being arranged to exert,
along a longitudinal axis thereof, a force against the
clamping piece. The hydraulic clamping device is
characterized in that a piston i1n the hydraulic cylinder is
1isolated from the clamping piece with respect to forces

acting perpendicularly relative to the longitudinal axis.

Forces acting on the clamping piliece in other directions than
the longitudinal direction of the cylinder are thereby
transmitted only to a limited extent to the piston in the
cylinder. Thus 1t 1s avoided that the cylinder’s piston rod
must be able to withstand a bending moment, which

considerably simplifies the cylinder structure.

The support in the structure for the clamping piece may, for

example, be comprised of a guide or a pivot-bearing.

The guide or the pivot-bearing is arranged so as to be able
to withstand the forces acting on the clamping piece in other
directions than the axial direction of the cylinder. The

guide may be comprised of several cooperating guide surfaces
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allowing for displacement of the clamping piece in one
direction. A pivot-bearing may, for example, comprise a shaft

with an associated bearing.

The hydraulic cylinder may be connected to the clamping piece
by means of an intermediate piece, wherein the intermediate
piece may be provided with a pivot-bearing in at least one of
1ts end portions. The pivot-bearing may comprise a spherical

portion.

The intermediate piece may be arranged so as to be able to
only transmit forces between the piston and the clamping
plece 1n a first direction, whereas a strut may be arranged
so as to be able to transmit forces between the piston and
the clamping piece in an opposite direction. In an
alternative embodiment, the clamping piece may be biased in
the direction toward the cylinder, for example by means of a

spring.

The coupling between the piston and the intermediate piece,
as well as between the clamping piece and the intermediate
pliece, may thus be comprised of uncomplicated structures,
insofar as the force transmitted via the intermediate piece

only constitutes a compressive force.

Fé: example, the strut may be comprised of a bolt extending
through the clamping piece and the intermediate piece and
into the piston. Thereby, the strut entrains the clamping
piece when the piston is displaced in its negative direction.
Advantageously, the strut has a radial clearance in the
clamping piece and the intermediate piece, whereby a certain
radial displacement of the clamping piece and the
intermediate piece may take place without exposing the strut

to bending forces.
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Several clamping pileces, which are connected to their
respective hydraulic cylinders, may be cooperating. This is
advantageous when, for example, pipes are to be gripped, and

where the pipe diameters may vary from time to time.

Guides cooperating with the clamping piece may be fixedly
connected to the structure. Thereby, a stable and relatively

compact design 1s obtained.

Generally, the displacement direction of the clamping piece
may coincide with the displacement direction of the piston.
By having a substantially equal displacement direction,
transmission links may be avoided, for eXample.
Advantageously, the cylinder acts directly onto the clamping

piece via the intermediate piece.

The cylinder housing may be located outside the structure and
may, for example, be flanged onto the structure. Thus, the
structure does not restrict the cylinder diameter possible,
nor does 1t obstruct the conveyance of pipe connections

onwards to the cylinder.

A hydraulic clamping device in accordance with the invention
1s particularly suitable for use in a power tong for gripping
around a pipe. The cylinder diameter may be selected based on
the required gripping force and fluid pressure available,

simultaneously allowing for a compact and robust design.

In the following, an example of a preferred embodiment is

described and depicted in the accompanying drawings, where:

Fig. 1 shows a plan view of a hydraulic gripping device in

accordance with the invention;

Fig. 2 shows a side view of the gripping device of fig. 1;
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Fig. 3 shows, at a somewhat larger scale, a section II-II

shown in fig. 2;

Fig. 4 shows, at a somewhat larger scale, a section Ia-Ia

shown in fig. 1;

Fig. 5 shows, at a somewhat larger scale, a section Ib-Ib

shown in fig. 1; and

Fig. 6 1s a perspective view of a clamping piece.

In the drawings, reference numeral 1 denotes a hydraulic
clamping device in the form of a power tong comprising a

structure 2, wherein the structure 2 1s provided with guides

4 .

A clamping piece 6 cooperates in a displaceable manner with
the guides 4. The clamping piece 6 is formed with a jaw 8

facing a pipe 10 to be gripped.

The clamping piece 6 is formed so as to be able to cooperate
with adjacent clamping pieces 6, insofar as one side of the
clamping piece 6 1s given a fork-shape having an intermediate
recess 12, see fig. 6, and the opposite side thereof is
formed with an arm portion 14. During mutual displacement of
the clamping pieces 6, the recess 12 forms an opening for the

arm portion 14 of the adjacent clamping piece 6.

Opposite the jaw 8, the clamping piece 6 is formed with an
outwardly extending, spherical bulb 16 fitting in a
complementary manner within a spherical recess 18 in an
intermediate piece 20, see figs. 3 and 4. In the opposite end
thereof, the i1ntermediate piece 20 is formed with a spherical

end portion 22 fitting within a spherical bearing 24.

A hydraulic cylinder 26 is fixedly connected to the structure

2 by means of a flange connection 28. A piston 32 with a

S
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piston rod 34 extends within the cylinder housing 30 of the
hydraulic cylinder 26. The piston rod 34 extends in a

displaceable manner through an end wall 36. Required seals in

the cylinder are not shown.

The bulb 16, the intermediate piece 20 and the bearing 24 are
located 1n a central bore 38 in the piston rod 34 and are
sealed from the surroundings by means of a gasket 40 located
between the piston rod 34 and the clamping piece 6. The |
bearing 24 abuts the bottom of the bore 28.

A longitudinal axis 42 of the hydraulic cylinder 26 generally

coincides with the displacement direction of the clamping

plece 6.

A strut 44 in the form of a bolt extends through the clamping
pliece 6, the intermediate piece 30, the bearing 24 and into a
threaded bore 46 1n the piston 32. The strut 44 is arranged
so as to be able to entrain the clamping piece 6 when the
piston 32 is displaced in its negative direction. The strut
44 1s formed with some radial clearance relative to the

clamping plece 6 and the intermediate piece 20.

Pressurised fluid is supplied, in a manner known per se, to

ports 48 1in the hydraulic cylinder 26.

In this embodiment, the clamping device 1 comprises three

clamping pieces 6 with associated cylinders 26, all of which

are formed as described above.

When the pipe 10 is to be gripped, the pistons 32 are
displaced in their positive direction and thus displace the
jaws 8 until engagement with the pipe 10, and by means of

respective bearings 24, intermediate pieces 20 and clamping

pleces 6.
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The clamping force from the jaws 8 1s transmitted to the
respective piston 32, whereas forces in other directions are
carried, 1n the tangential direction of the pipe 10, by the
guides 4 via the clamping piece 6, and are carried, in the
axial direction of the pipe 10, by supports 50 disposed
mutually between the clamping pieces 6, and between the

clamping pieces 6 and the structure 2.
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Claims

1. A hydraulic clamping device, comprising:

a clamping piece supported in a structure;

a hydraulic cylinder having a longitudinal axis and including a cylinder housing
fixedly connected to the structure and a piston moveably disposed in the
cylinder housing;

an intermediate piece axially disposed between the piston and the clamping piece;
and

a bearing axially disposed between the piston and the intermediate piece;

wherein the hydraulic cylinder is configured to exert a force along the longitudinal
axis against the clamping piece;

wherein the clamping piece is coupled to the intermediate piece through a first pair of
mating spherical surfaces in sliding engagement, wherein a first surface of the
first pair of mating spherical’surfaces 1s disposed on the clamping device and
a second surface of the first pair of mating spherical surfaces 1s disposed on

the intermediate piece;

wherein the intermediate piece is coupled to the bearing through a second pair of
mating spherical surfaces in sliding engagement, wherein a first surface of the
second pair of mating spherical surfaces is disposed on the intermediate piece
and a second surface of the second pair of mating spherical surfaces 1s

disposed on the bearing.

2. The hydraulic clamping device of claim 1, wherein a support in the structure for the

clamping piece comprises a guide.

3. The hydraulic clamping device of claim 1, wherein a support in the structure for the

clamping piece comprises a pivot-bearing.

4, The hydraulic clamping device of claim 1, further comprising a strut extending

axially through the intermediate piece and having a first end and a second end opposite the
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first end, wherein the first end 1s directly connected to the piston and the second end is

directly connected to the clamping piece.

5. The hydraulic clamping device of claim 1, further comprising a plurality of guides

that cooperate with the clamping piece and are fixedly connected to the structure.

6. The hydraulic clamping device of claim 1, wherein a displacement direction of the

clamping piece substantially coincides with a displacement direction of the piston.

7. The hydraulic clamping device of claim 1, wherein the cylinder housing 1s positioned

outside the structure.

8. The hydraulic clamping device of claim 1, wherein the first surface of the first pair of
mating spherical surfaces comprises a convex spherical surface;
wherein the second surface of the first pair of mating spherical surfaces comprises a

concave spherical surface;

wherein the first surface of the second pair of mating spherical surfaces comprises a

convex spherical surface; and

wherein the second surface of the second pair of mating spherical surfaces comprises

a concave spherical surtace.
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