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I 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 5 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 10 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 is 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. 2 Power tongs of this kind normally include
hydraulically or mechanically activated grippers or clamping dies which
are arranged to clamp a pipe grippingly. It is common that power tongs
either can be opened or are s provided with a radial opening, so that the
power tongs can

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.
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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 10 problematic to get hydraulic pressure fluid

transferred to the clamping cylinders. Several solutions are known. One
rPoweldtionisto place @i bydrawtic stedit Ncluding: aydraulie:fiuid feserveir,or

a pumg and necessa%tvalves in the clagfln% die holder. The is

M b formed s a s pldriven dv&uticdc I]n%%r‘fﬁc]a? d e

ar exterallyto the stgmnping die holdepasid lis 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 20

1t Positive displacementump by saickhydraylic-cylindep Thg.devige or are

according to WO 92/18744 thus entails time loss during each make-up
PTgH&FRRIBNYTRE ifvertion hrasoREits 8bjectd reffddy oieBas at fedips can

be ORE ®f the drawhacks of the pderart3 thesabjegtisachiavedipe .
accordance with the invention through the features specified in the
description below and in the subsequent Claims. The power tong

wh8RCdiNgfo b jvention is of the kind thaf 51%%\5‘1%%t‘0§1!§8“5'€391ch have

halves, pivotable relative to each other, the housing halves being
toahgnégggjg@anﬁ@dclamplng 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.
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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 10 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.

ThAceorging toi thedavertias thenpewebtangns cprovidedomith artysraulien

ump cylinder, which is is articulatedly connected between 3a first drive

O At 4 SSCAROTI R & Dt the S56Hing bof Bk Bowar =

intangs thenfirst dtive ting 1 partds. in one of the housing halves, whereas the
second drive ring part is in the other housing half. When the 20 housing
halves are pivoted away from each other, the first drive ring part is also

ThQiVﬁEﬁFE%W%ﬁ?%%W drive: ripg Park Mhereby thepistondodafq that
_ the pump cylinder is moved out of the pump ci;g?der. When the housing
INRANES Aré HivoRE DK iR HER cldsedPssitich, Tie pistoifrddise 251

ot Moveddnte thepymp cylindes.sThis piston red mpuementis used & pump

hydraulic fluid from a hydraulic fluid reservoir into an accumulator. When
Pefieeaanthing 8RS hré $6 bemBPst it BngagemBntRitnd Aipe; Ve
pobyédradhc fluidds glirected iacontral valvesta-thed respectiveslampingied
. die Eﬁlﬁinders. By the clamping dies cgllinder_s communicating with the

W1SEC ﬁﬁﬁﬂ%ﬁ %%%ﬁpﬁatlvated lamping 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 wvalves to the
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dies are kept tightened against the pipe. When the clamping dies are to be
withdrawn from the pipe, the s 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 10 clamping die
regyinders nte acantaigesotlinied vakme, tos prevent e slamping dies
from movin unnecessarilﬁ far hack. An unnecessari#éolong return stroke

Y G Fgffte TSIATOEY S ruthhy B adicitid f6 58 SapBIE from the: 2P0

diaecumslaterdn theggubseqdenioclamping-operatipr..is 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

wnits MinWS Side, ek, fuithes explanationdn the:specificpart ohthene pipe, the
description. 20 The hydraulic circuit according to the invention is _
CORBiitrolie by A direttical VARES H cdritrdlthéard &f thieY dirétiotfal £ 1utd

th¥alve heingipflygnced by argantrol Hpg that is idtatignanidelatiye fotheepy the
drive ring. The control ring is moved to and from the directional valve by
° 1 e bf Ty aradtic 25" Corftrbl g i, Whehthe TORGGING ismbved in
sptowayds 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 control

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 wvalve, the directional wvalve directs
hydraulic fluid to the clamping die cylinders. During

rotation of the drive ring in the housing halves, the control
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5 means 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 hydraulicfluid reservoir. s 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
me prassyre tﬁ’ﬁeth@jm\tﬁii@ﬂg@|0$§$v75h%%dﬁfi§ unmesessary to cesaectoaal
va éﬁraullc C|rcu|t to an external fluid su;}az % or tg a 10 mechanical

sthissfon fof & Recedsary presdiité fididth"Be supplied. In what

follows is described a non-limiting example of a preferred embodiment
which is visualized in the accompanying drawings, in which: is Figure 1

Thehgwsa ponertony deedrding to thrARIENRIE  Figare? Shodstheith a

subousing halves.efthe power fongyinan apep;Rosition; and Figure 3 shows
a hydraulic circuit for controlling the clamping dies of the power tong. 20

In the drawings the reference numeral 1 denotes a power tong including
whio QOHE/‘%]Q ha#ves 2 WhICh re plvot (?Ie relattlve Io each othgr and.are

d
connected, joint y(flftal]jﬁa an Iowera% 't asupportﬁ ina manner = -

inkaownpet sen6 wA tivopartdiive tieg includes 4 fidst drige vingpartéand

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.
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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 5 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

A twyvaplerandiarraaged torgfip oounda pipe; retshowR:d 0-They hpHsinge and
halves 2 are prevented from beinggEivo ed from_their closed position until

2 feaive fivg Barts 67shd 8 are Jotked Rith thefr redeéctive Housing™ S5°
thhalves &y Afpump eybnderilteisrarticulatetllywvbdnnecied betweenthe dovee

in rts.6 and 8, the housing of the pump cyq[ der 16 isincluding.a. .
oS Re e ENa 19 Borig Lo Retta 10 he Fiot rRasirg pat &vino
motherpisioh noide20 ohthelpunsp rneylihdérEs, seesfigurérB, bieamigrcannested

g (o) he secongiggve QQ% paut 8. Thelpump cylinder 16 rotates together

with " the drive rind parts 6 and 8. The pump cylinder 16 is located 20 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,
A HiBUE pGrhpC Liitiier L69nhien the Housily Aafves 2 piv6intd al dpefir +ve
rirespestvely @ clased posionaddalepisona2? ef thecpump gylirderd®, grip
see figure 3, is provided with a first check valve 24 allowing the flow of

TORYSrauli€ Hafer froiR th& Aills chamber 26 of the pump

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 2 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 pump
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7 cylinder 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 yeservoir 18 through an opening
30. 5 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

cy thenkydraulic ﬂuliadeseryoﬂslhsswbe@m pisten @2 isr itemipu&pmsiﬂ@er 16.
The ressure pl% e 34 extends yg%’a second check val § 10 36t

Inaﬁ Rhmutator foup 38 an'& f\)/%ﬁn alv&40> ah® BvEfpidssiitg vaRe ™ -

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

Theygrauhe filidressiveit 18 Rehyeradic fUid prédsaréifirysic fluid

regggq;gg@tqrg;r@gpg@ge;(cgledgﬁeqlreg(?tegmined 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

co icates wi the activating valve 40 0.an eturn_valve 50 .
wa?lo?urgn ac?tlvatltr?g plpemg'é1 rlllhcgd;{etum va \%e % co%imumcétes%wnhb%ge vie @
prpkswside pf acvoldmetdydinder 54 Viava plus side pipes6;tthe plusisidelus

nBIRSI6 sammynicating ‘@{%theuﬁef%mf%%é@be\’s@%gi? 390NN the

overpressure valve 58.
piston 22 is in its minus position.

The pressure pipe 34 extends by way of a second check wvalve
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.
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The piston 60 of the volume cylinder 54 has a considerably larger 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 s between the pump cylinder 16 and the second check valve 36.
Said difference in area has the effect that there is used relatively little
Thygrastie fluglunder fitessise daanavel thed pistau 60 Hack te thesstadingo1 v
1 goint. The activating valve 40 and return valve 50 are controlled bé/ 10 the
SHTELIGHAT FalvB 447ia % fitst Edntrol pipe64'ands JBEBRA cBAtior pipE®
mif6srespeaetively.tthe disactionatvalve 4 issaperatechby movingya coatral
. rin% 658i ee also fi ew%.t\ﬁlh%q the housing halves 2 2;;;we E’irYOted away .

" rom 8ac eol%%e?,eist e piston rod 20 v?/iﬁﬂ‘heepi%%cﬁ)nez i4$ moved i the

bedireetionctugt gfuhe pompleylmdel 46 athe rehief vadveB82 closing valve 36.

immediately after the movement has.start Hydraulic_ fluid flows, as the
o e e T L e e B TS 280
re 26 ahdetom the hydraulid 2auluid réservoir 18dsto the phusiclrarhben28e the

pig\gg)qp @@_@%ua@gggalyﬁ% ZSgcrngé\iq]tsdIg%\%rg:s 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 25 fluid under J%ressure is directed via

Thihedirectiohal Vaive 44°and thd SedSid EShtd pie 66 t6tie EGtrdi portd Y

thefthtrectional 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 cylinder
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return valve 50. A relatively small volume of fluid also flows through the
minus side pipe 62 to the minus side of the volume cylinder 9 54,
whereby the piston 60 is moved in its inus 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

54¢ylingersd8. s Flig mayiow via thengsesond aveipressureialvd 58 @ndon
return pipe 46 to the hydraulic fluid reservoir 18 as_ overpressure arises in

Hitihg A SRdGrsi4s: Ab

difas "&§/indErs4ag Ks BleBisdh 27 rédbhed it tninig poshions e
volhevkelief value 32 s4shifted,sosthal hydrautie flpidde the plusscharmbera28/e 50

anéo and pre sure pipe 34éJ20 tg@th second check vglve 36 ggéﬁtl)e draH]Beq

inté ?ﬁelh’f?l raufic fiufd resérvoir 18: When IEﬂoel(r:lgntr(ﬁerincgy fts "the

directional valve 44 moves so that hydraulic fluid under pressure can flow
through the first control pipe, whereas the second control gipe 66 is is
FlieievBa intb tRd réthifn Eﬁ)% @@Weﬁ?ﬂ%ﬁ&%ﬁﬁ@ Valve @,Oftﬁ)e‘?’@dfor

rehyeraufic fluidse flow tram theqaseunulatorgraup S8akia the-agtivating

pipe 52 into the clamping die cylinders 48, whereby the clamping dies 14
OVEHP THGVEH &nd brotiht frito ehigagerTent Withthé pige; Tt 8hewi®20

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
Asistdltifted.StirereBy theeacthvagingvalvelnus 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 wvalve

40 closes whereas the return valve 50 opens.

Due to the return springs 70 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 a



40 closes whereas the return valve 50 opens. Due to the return springs 70
of the clamping dies, hydraulic 25 fluid will now flow via the activating
pipe 52, return valve 50 and plus sidg 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 a 10 sufficient amount of
suhydrauéie fluighftomihe €laigpinglie cylinders 48-tof the, elasiping dies @ie
be wjthdrawn a desired distance, but not more than necessary, in order .
Y ER T ardurtdt hydraut U REedad o PtHeacbLmUAE Brous 8 =0
di 884 pash ithe: clamping diescfoanartds wdlk patlye tamlargeldd thea i ohe
1. A hydraulic circuit device for. activatin t%e at least one clamping die
T 4] of & pOWEF (SR (1, 11& BOWAF SO7G (1) el G GG HOUSAG PalyEs P
38 (e pivotdble baelativato each otzerf thevaousing halves¢2) beingoo large.
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) 10 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
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drive ring (6, 8) about the centre axis (10),ischaracterizedinthat
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 20 (6, 8) about the centre axis (10). 2. The device in accordance
withclaim1,charac-terizedinthatthe first drive ring part (6) is
located in one of the housing halvesH2}, whereas the second drive ring
part (8) is located in 25 the second housing half (2) during the opening of
the housing halves (2). 3. The device in accordance with claim 1, chara

¢ - te ni neddmthat the pumprcydindercd 6f sormmunicateswithiad at least
accumulator (38) via a first 12 check valve (36), the accumulator (38)

commiHiCating? With &t 18dst ohe*dlafbirty is"cyfinder&s] troughcak ©er

activatingnéalve (40)n4.1The deviee én aecerdagee aitheslaine 3, c piarba£ole
-5terizéed_inthath%/

dra}ylic flgid flov%/'ﬁgfom at Iear%t?ﬁge cla ingﬁ1 _

die cylinder (48)5s biteSRE"intd AontdiRer SF3HAT Yotife! Whetady Hife 29

at least ronencjamping die (24)istpreverteddrom betgomededactive

unnecessarily.far back. . . .
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),
characterized in 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, ¢ har ac -

terized in that the first drive ring part
(6) i1s 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, ¢ har ac -

terized in that the pump cylinder (16)

communicates with an accumulator (38) via a first
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10 S. The device in accordance with claim4,charac-terizedin

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. is 6. The device in accordance with claim
l,charac-terizedin thatthe hydraulic circuitis controlled by a
directianad valve{44) the epntreh meansweiihe directioml vabeddd) cating
being influenced by a control ring 68 that is stationary relative tqo 20 the
oS G2 2 T G ics 5B i LA, o By £ 7u9h
e riz ed iadbattheicantrod ring (68)is. moved to and from the directional
valve (44) by means of hydraulic control cylinders. 25 8. The device in
accordance withclaim1,charac-terizedinthat pump cylinderis

provided, with-g sugroundinghydraylicSluid reseryaif €18), char a c -
terized in 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¢char ac -
terized in that the limited wvolume 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¢char ac -
terized in 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, ¢ har ac -
terized in that the control ring (68) is
moved to and from the directional wvalve (44) by means

of hydraulic control cylinders.

8. The device in accordance with claim 1, ¢ har ac -
terized in that pump cylinder is provided

with a surrounding hydraulic fluid reservoir (18).



