
HYDRAULIC CIRCUIT DEVICE This invention relates to a
hydraulic circuit. More particularly it concerns a
hydraulic circuit for activating the at least one die
of a power tong, the power tong including two housing
halves, pivotable relative to each other. The housing
halves are arranged to be pivoted between a closed
active position and an open inactive position. A
radially divided drive ring provided with
hydraulically activated clamping dies directed towards
the centre of the power tong is placed in the housing
halves, the drive ring being supported and connected
to a drive for the rotation of the drive ring about a
substantially vertical axis which coincides with said
centre, and a hydraulic pump cylinder being
articulatedly connected between a first drive ring
part and a second drive ring part. In connection with
drilling operations in the ground, in which joinable
drill pipes are used, for example in the recovery of
petroleum, mechanized pipe tongs in the form of power
tongs are well known and used extensively.Power tongs
of this kind normally include hydraulically or
mechanically activated grippers or clamping dies which
are arranged to clamp a pipe gripping Iy. It is common
that power tongs either can be opened or are provided
with a radial opening, so that the power tongs can be
moved in a radial direction to and from the pipe. 



When using hydraulically activated clamping dies,
which have to be located in a clamping die holder
rotatable with the pipe, because of the configuration
of the power tong, it is problematic to get hydraulic
pressure fluid transferred to the clamping cylinders.
Several solutions are known. One solution is to place
a hydraulic circuit including a hydraulic fluid
reservoir, a pump and necessary valves in the clamping
die holder. The pump may be formed as a piston pump
driven by a hydraulic cylinder located externally to
the clamping die holder, as it is described in the WO
document 92/18744. However, this device has a clear
disadvantage in that the power tong has to be
stationary during the operation of the positive
displacement pump by said hydraulic cylinder. The
device according to WO 92/18744 thus entails time loss
during each make-up operation. The invention has as
its object to remedy or reduce at least one of the
drawbacks of the prior art.The object is achieved in
accordance with the invention through the features
specified in the description below and in the
subsequent Claims . The power tong according to the
invention is of the kind that includes two housing
halves, pivotable relative to each other, the housing
halves being arranged to be pivoted between a closed
active position and an open inactive 



position. A radially divided drive ring, which is
provided with hydraulically activated clamping dies
directed towards the centre of the power tong, is
placed in the housing halves. The drive ring is
supported and connected to a drive for the rotation of
the drive ring about the centre axis of the power
tong. According to the invention, the power tong is
provided with a hydraulic pump cylinder, which is
articulatedly connected between a first drive ring
part and a second drive ring part. During the opening
of the power tong, the first drive ring part is in one
of the housing halves, whereas the second drive ring
part is in the other housing half. When the housing
halves are pivoted away from each other, the first
drive ring part is also pivoted away from the second
drive ring part, whereby the piston rod of the pump
cylinder is moved out of the pump cylinder. When the
housing halves are pivoted back into their closed
position, the piston rod is moved into the pump
cylinder. This piston rod movement is used to pump
hydraulic fluid from a hydraulic fluid reservoir into
an accumulator. When the clamping dies are to be moved
into engagement round a pipe, hydraulic fluid is
directed via control valves to therespective clamping
die cylinders. By the clamping dies cylinders
communicating with the accumulator the clamping dies
are kept tightened against the pipe. 



When the clamping dies are to be withdrawn from the
pipe, the connection to the accumulator is shut off,
hydraulic fluid then flowing out from the clamping die
cylinders, whereby the clamping dies are moved back by
their respective return springs . In a preferred
embodiment the hydraulic fluid flows from the clamping
die cylinders into a container of limited volume to
prevent the clamping dies from moving unnecessarily
far back. An unnecessarily long return stroke will
require relatively much hydraulic fluid to be supplied
from the accumulator in the subsequent clamping
operation. The limited volume is preferably formed by
a volume cylinder, the piston area of the volume
cylinder being considerably larger on the plus side of
the cylinder than on its minus side. See further
explanation in the specific part of the description.
The hydraulic circuit according to the invention is
controlled by a directional valve, the control means
of the directional valve being influenced by a control
ring that is stationary relative to the drive ring.
The control ring is moved to and from the directional
valve by means of hydraulic control cylinders. When
the control ring is moved in towards the directional
valve, the directional valve directs hydraulic fluid
to the clamping die cylinders. During 



rotation of the drive ring in the housing halves, the
controlmeans of the directional valve bears, when the
directional valve is activated, on the control ring.
The pump cylinder may, with advantage, be provided
with a surrounding hydraulic fluid reservoir. When a
hydraulic circuit according to the invention is used
in connection with a power tong, the filling up of the
accumulators with hydraulic fluid takes place under
pressure as the power tong closes. Thus, it is
unnecessary to connect a hydraulic circuit to an
external fluid supply or to a mechanical transmission
for the necessary pressure fluid to be supplied. In
what follows is described a non-limiting example of a
preferred embodiment which is visualized in the
accompanying drawings, in which: Figure 1 shows a
power tong according to the invention; Figure 2 shows
the housing halves of the power tong in an open
position; and Figure 3 shows a hydraulic circuit for
controlling the clamping dies of the power tong. In
the drawings the reference numeral 1 denotes a power
tong including two housing halves 2 which are
pivotable relative to each other and are connected,
jointly liftable and lowerable, to a support 4 in a
manner known per se.A two-part drive ring includes a
first drive ring part 6 and a second drive ring part 8
which can be interconnected so 



that they form one drive ring and which are arranged
to be rotated about their own centre axis 10 by means
of driving motors 12 when the housing halves 2 are in
their closed, active position, see figure 1 . A number
of clamping dies 14 which are located in the drive
ring parts 6 and 8 are radially movable and arranged
to grip round a pipe, not shown. The housing halves 2
are prevented from being pivoted from their closed
position until the drive ring parts 6 and 8 are locked
within their respective housing halves 2 . A pump
cylinder 16 is articulatedly connected between the
drive ring parts 6 and 8 , the housing of the pump
cylinder 16 including a hydraulic fluid reservoir 18
being connected to the first drive ring part 6 , the
piston rod 20 of the pump cylinder 16, see figure 3 ,
being connected to the second drive ring part 8 . The
pump cylinder 16 rotates together with the drive ring
parts 6 and 8 . The pump cylinder 16 is located on the
inside of the centre axis 10 when the housing halves 2
are to be pivoted away from each other. The piston rod
20 thus moves out of and into the pump cylinder 16
when the housing halves 4 pivot into an open,
respectively a closed, position. The piston 22 of the
pump cylinder 16, see figure 3 , is provided with a
first check valve 24 allowing the flow of 



hydraulic fluid from the minus chamber 26 of the
pumpcylinder 16 into the plus chamber 28 of the pump
cylinder 16. In figure 3 , the plus chamber 28 takes
its smallest volume. The minus chamber 26 communicates
with the hydraulic fluid reservoir 18 through an
opening 30. A relief valve 32 communicates with the
plus chamber 28 via a pressure pipe 34, the relief
valve 32 connecting the plus chamber 28 with the
hydraulic fluid reservoir 18 when the piston 22 is in
its minus position. The pressure pipe 34 extends by
way of a second check valve 36 to an accumulator group
38, an activating valve 40, an overpressure valve 42
and a directional valve 44 . The overpressure valve 42
is arranged to open for the return flow of hydraulic
fluid via a return pipe 46 to the hydraulic fluid
reservoir 18 if the hydraulic fluid pressure in the
accumulator group 38 exceeds a predetermined value.
The return pipe 46 is also connected to the outlet of
the directional valve 44. Each of the clamping dies 14
is provided with a clamping die cylinder 48, which
communicates with the activating valve 40 and a return
valve 50 by way of an activating pipe 52. The return
valve 50 communicates with the plus side of a volume
cylinder 54 via a plus side pipe 56, the plus side
pipe 56 communicating with the return pipe 46 by way
of a second overpressure valve 58.The piston 60 of the
volume cylinder 54 has a considerablylarger 



area on its plus side than on its minus side, the
minus side of the volume cylinder 54 communicating via
a minus side pipe 62 with the pressure pipe 34 in a
position between the pump cylinder 16 and the second
check valve 36. Said difference in area has the effect
that there is used relatively little hydraulic fluid
under pressure to move the piston 60 back to the
starting point. The activating valve 40 and return
valve 50 are controlled by the directional valve 44
via a first control pipe 64 and a second control pipe
66, respectively. The directional valve 44 is operated
by moving a control ring 68, see also figure 2 . When
the housing halves 2 are pivoted away from each other,
the piston rod 20 with the piston 22 is moved in the
direction out of the pump cylinder 16, the relief
valve 32 closing immediately after the movement has
started. Hydraulic fluid flows, as the piston 22 is
moving, via the first check valve 24 from the minus
chamber 26 and from the hydraulic fluid reservoir 18
into the plus chamber 28. When the housing halves 2
are pivoted towards each other, the piston 22 is moved
in the minus direction, whereby hydraulic fluid flows
under pressure via the pressure pipe 34 and the second
check valve to the accumulator group 38. Hydraulic
fluid under pressure is directed via the directional
valve 44 



and the second control pipe 66 to the control port of
the return valve 50. A relatively small volume of
fluid also flows through the minus side pipe 62 to the
minus side of the volume cylinder54, whereby the
piston 60 is moved in its minus direction displacing
hydraulic fluid present in the plus chamber of the
volume cylinder 54 via the plus side pipe 56, return
valve 50 and activating pipe 52 to the clamping die
cylinders 48. Fluid may flow via the second
overpressure valve 58 and return pipe 46 to the
hydraulic fluid reservoir 18 as overpressure arises in
the clamping die cylinders 48. As the piston 22
reaches its minus position, the relief valve 32 is
shifted, so that hydraulic fluid in the plus chamber
28 and pressure pipe 34 up to the second check valve
36 may be drained into the hydraulic fluid reservoir
18. When the control ring 68 shifts, the directional
valve 44 moves so that hydraulic fluid under pressure
can flow through the first control pipe, whereas the
second control pipe 66 is relieved into the return
pipe 46. Thereby the activating valve 40 opens for
hydraulic fluid to flow from the accumulator group 38
via the activating pipe 52 into the clamping die
cylinders 48, whereby the clamping dies 14 are moved
and brought into engagement with the pipe, not shown.
When the clamping 14 are to be moved back, the control
ring 68 is moved away from the directional valve 44,
so that the 



directional valve 44 is shifted. Thereby the
activating valve 40 closes whereas the return valve 50
opens. Due to the return springs 68 of the clamping
dies, hydraulic fluid will now flow via the activating
pipe 52, return valve 50 and plus side pipe 56 to the
plus side of the volume cylinder 54. The piston 60 is
thereby moved into its plus position, whereby the
volume cylinder 54 receives asufficient amount of
hydraulic fluid from the clamping die cylinders 48 for
the clamping dies to be withdrawn a desired distance,
but not more than necessary, in order that the amount
of hydraulic fluid needed from the accumulator group
38 to push the clamping dies forward, will not be too
large.C l a i m s 1 . A hydraulic circuit device for
activating the at least one clamping die (14) of a
power tong (1), the power tong (1) including two
housing halves (2), pivotable relative to each other,
the housing halves (2) being arranged to be pivoted
between a closed, active position and an open,
inactive position, and a radially divided drive ring
(6, 8), which is provided with hydraulically activated
clamping dies (14) directed towards the centre axis
(10) of the power tong (1), being placed in the
housing halves (2), the drive ring (6, 8 ) being
supported and connected to at least one driving motor
(12) for the rotation of the drive ring (6, 8 ) about
the centre axis (10), 



c h a r a c t e r i z e d i n that a hydraulic pump
cylinder (16) is articulatedly connected between the
first drive ring part (6) of the drive ring (6, 8 )
and the second drive ring part (8) of the drive ring
(6, 8 ) and arranged to rotate together with the drive
ring (6, 8 ) about the centre axis (10) . 2 . The
device in accordance with claim 1 , c h a r a c t e r
i z e d i n that the first drive ring part (6) is
located in one of the housing halves (2) , whereas the
second drive ring part (8) is located in the second
housing half (2) during the opening of the housing
halves (2) . 3 . The device in accordance with claim 1
, c h a r a c  t e r i z e d i n that the pump
cylinder (16) communicates with an accumulator (38)
via a firstcheck valve (36) , the accumulator (3 8 )
communicating with at least one clamping die cylinder
(48) through an activating valve (40) . 4 . The device
in accordance with claim 3 , c h a r a c - t e r i z e
d i n that hydraulic fluid flowing from at least one
clamping die cylinder (48) is directed into a
container of small volume, whereby the at least one
clamping die (14) is prevented from being moved
unnecessarily far back. 5 . The device in accordance
with claim 4 , c har a c  



t e r i z e d i n that the limited volume is formed by
a volume cylinder (54) , the piston (60) of the volume
cylinder (54) having a significantly larger area on
its plus side than on its minus side. 6 . The device
in accordance with claim 1 , c h a r a c  t e r i z e
d i n that the hydraulic circuit is controlled by a
directional valve (44) , the control means of the
directional valve (44) being influenced by a control
ring 68 that is stationary relative to the housing
halves 2 . 7 . The device in accordance with claim 6 ,
c h a r a c  t e r i z e d i n that the control ring
(68) is moved to and from the directional valve (44)
by means of hydraulic control cylinders. 8 . The
device in accordance with claim 1 , c h a r a c  t e r
i z e d i n that pump cylinder is provided with a
surrounding hydraulic fluid reservoir (18) . 


