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Description

Field of the invention

[0001] The invention concerns a holding wrench ac-
cording to the preamble of claim 1 and a rock drilling
machine including such a holding wrench.

Background of the invention

[0002] Inthe process of rockdrilling, a drill string having
a reamer at its free end has to be assembled in accord-
ance with the advancement of the reamer into the rock
structure. Thus drill string components are accordingly
joined so as to form the drill string at a proximal end there-
of, generally by screwing a new drill string component
onto the advanced drill string. After further advancement
of the reamer, a new drill string component is added sim-
ilarly to the proximal end of the thus advanced drill string
and so on.

[0003] Disassembling of the drill string is carried out in
the opposite way, i.e. the drill string is drawn into the
drilling machine under successive loosening of the prox-
imal drill string component from the rest of the drill string.
[0004] In order to control the drill string and to allow
the most proximal drill string component to be joined and
disjoined respectively, the drill string has to be fixed
against rotational movement, which is accomplished by
engagement of a holding wrench. There are different
types of holding wrenches used for this purpose, for ex-
ample fixed wrenches having gripping jaws positioned
inside a U-shaped gripping head as disclosed in GB-A-
2,139,129. ltis also known to have gripping means being
pivotally supported so as to be positioned into gripping
position by means of actuators as disclosed in GA-A-
2,440,176. In case of large dimensions there are corre-
sponding high demands for powerful actuators so as to
resist forces occurring during in particular in loosening
of a drill string component during disassembling of the
drill string.

Aim and most important features of the invention

[0005] It is an aim of the invention to provide an im-
proved holding wrench of the kind indicated above which
is capable of resisting important forces emanating during
assembling and disassembling of a drill string and still
be possible to be manufactured with relatively small di-
mensions.

[0006] This aim is obtained in accordance with a hold-
ing wrench with the features of claim 1.

[0007] Hereby it is ensured that the gripping means
are not relocated during wrenching movement, since the
closed rigid wrench structure guarantees that the grip-
ping means remain into gripping contact with the wrench-
ing surfaces of the drill string component also if they are
subjected to important forces.

[0008] The invention also makes it possible to reduce
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the dimensions on the gripping means as well as the
positioning means. In particular the latter only have to be
dimensioned for moving the gripping means and not for
resisting any wrenching forces.

[0009] A holding wrench according to the invention is
particularly useful for excavating drilling machines mean-
ing that a relatively large diameter drill bit, or a reamer,
is used and in particular where the frame opening is di-
mensioned such that the reamer can pass said frame
opening under retraction of the entire drill string including
the reamer. In this case there is a demand for the gripping
means to be able to move between the active position
where it is capable of gripping a drill string having a di-
ameter of perhaps only about 1/5 - 1/3 of the free diameter
of the frame opening.

[0010] Itis preferred that the locking means are pivot-
ally movable and in particular that they form hook parts
that upon pivoting engagement pins or the like on an
adjacent gripping means. It is preferred that the engage-
ment means are actuated by linear hydraulic actuators
but pneumatic and electric actuators can also be useful.
[0011] In an embodiment the locking means are rotat-
able and engage into a corresponding element by means
of for example screw threads or bayonet coupling ele-
ments by means of a rotational actuator.

[0012] Further advantages of the invention result from
other features and will be indicated in the following de-
tailed description of an embodiment.

Brief description of drawings

[0013] The invention will now be described in more de-
tail at the background of an embodiment and with refer-
ence to the drawings, wherein:

Fig. 1 shows a drilling machine making use of a hold-
ing wrench according to the invention,

Fig. 2 shows the drilling machine of Fig. 1 in a first
perspective view,

Fig. 3 shows the drilling machine according to Fig.
1 in a second perspective view,

Fig. 4 shows a holding wrench according to the in-
vention in an inactive position,

Fig. 5 shows the holding wrench of Fig. 4 in an active
position gripping a drill string component,

Fig. 6 shows parts of the holding wrench of Fig. 4
and 5 in an enlarged perspective view, and

Fig. 7 shows the holding wrench according to Figs.
4-6 together with a guide bushing for a pilot bit.
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Description of an embodiment

[0014] In Fig. 1 there is shown a rock drilling machine
for excavating purposes, wherein a reamer 3, which is
carried on a drill string 2, excavates a cylindrical part of
rock formation. A pilot bit is indicated with 4 and a head
frame of a holding wrench according to the invention is
indicated with 5. The rock drilling machine 1 provides
several additional details which are not part of this inven-
tion and therefore not described here.

[0015] Inthe perspective view in Fig. 2 the rock drilling
machine 1 is shown having at its left end a compartment
for storing drill string components 2’ to be assembled into
a drill string. A derrick 8 includes the head frame 5 of the
holding wrench 6, wherein the free opening of the frame
5 viz. the frame opening 7 appears as having a diameter
substantially exceeding the diameter of the drill string
component 2. The derrick is tiltable by power means
which are not part of this invention and therefore not de-
scribed here.

[0016] Inthe second perspective view of the rock drill-
ing machine 1 in Fig. 3 the frame opening 7 is shown in
connection with the comparatively large diameter reamer
3, which is intended to be drawn inside the rock drilling
machine, that is through the frame opening 7, after the
finishing of one bore hole and during transport to the next
drilling position.

[0017] InFig. 4 aholding wrench having only a slightly
differently shaped head frame 5 from the one shown in
Fig. 2 and 3 is shown. Fig. 4 shows the holding wrench
in the inactive position of the gripping means 9, wherein
free passage through the frame opening 7 is allowed
since the gripping means are entirely positioned beside
said opening 7. In Fig. 4 there is further shown two locking
means 14, one positioned on each gripping means 9 and
have the function which will be described in more detail
below.

[0018] In Fig. 5 the gripping means 9 have been dis-
placed to their active position such that they engage with
wrenching surfaces (20 in Figs. 1 and 2) on a drill string
component. In this position the gripping means are inter-
locked to each other by the locking means on one grip-
ping means engaging an engagement means on an ad-
jacent gripping means so as to form a closed rigid wrench
structure which entirely encloses a drill string component
2.

[0019] In Fig. 6 parts of the holding wrench are shown
without the background of the head frame for clarity rea-
sons. In Fig. 6 the gripping means are, like in Fig. 5, in
the active position, that is with the gripping means being
rigidly interconnected to each other by means of the lock-
ing means. These are in the form of pivotal engagement
elements which are at least partly hook shaped, and
wherein each respective hook portion catches an en-
gagement means 15 in the form of a pin which is posi-
tioned at an adjacent area of an adjacent gripping means.
[0020] InFig.6thereis further shown arespective pivot
axes 12, around which the gripping means are pivotally
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movable by means of one respective positioning means
10 whichin this case is a hydraulic cylinder. In more detail
each gripping means provides a swing arm 11 for obtain-
ing the sufficient distance when rotating between the ac-
tive position and the inactive position. Each locking
means is movable by means of one respective linear ac-
tuator 17, also in the form of a hydraulic cylinder.
[0021] Inside each gripping meansthere are anumber,
here 2, gripping surfaces 13 which in this case are posi-
tioned at right angle to each other, for engagement with
the similarly shaped wrenching surfaces on the respec-
tive drill string components 2’.

[0022] The invention also provides for the possibility
of having the holding wrench acting as a guide for a starter
sub (detail 4’ in Fig. 1) which carries the pilot bit 4, at the
initial stage of a drilling operation. This is accomplished
by having the holding wrenchinits active, closed position,
holding a guide bushing 18 having an inside opening al-
lowing axial movement of the starter sub (4’ in Fig. 1).
This is done during only a short distance allowing the
pilot bit to be fully established in its pilot hole in the rock.
Thereafter the holding wrench is opened and the guide
bushing, which preferably consists of two halves, is re-
moved, whereafter the drilling procedure continues.
[0023] The invention may be modified within the scope
of the invention. For example the gripping means may
be actuated differently by for example pneumatic or elec-
tric actuators. The number of gripping means may be
different, for example three or four. The position of the
locking means may be altered and it is also within the
scope of the invention to provide locking by other means
than by pivotal hooking together two adjacent gripping
means. An example of this is to have screw means and
another example is bayonet coupling means between
two adjacent gripping means. It should be understood
that it is preferred that the movement of the gripping
means as well as the movement of the locking means
are controlled either automatically by a control system or
distance controlled by an operator.

[0024] Itis however not excluded that locking is made
entirely manually although this is not preferred with re-
spect to this invention.

[0025] The invention has been described mainly at the
background of a particular rock drilling machine with ex-
cavating reamer but it is to be understood that the inven-
tion is applicable also in other types of rock drilling ap-
plications.

Claims

1. Holding wrench (6) for holding drill string compo-
nents (2') for the purpose of assembling or disas-
sembling a drill string (2) during a drilling process
and including positioning means (10) for moving at
least two gripping means (9) into engagement with
wrenching surfaces (20) of the drill string compo-
nents, wherein the gripping means are pivotally sup-
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ported on a head frame (5) so as to be pivotal in a
plane perpendicular to a central axis of the drill string
between an active, gripping position and an inactive,
retracted position, and wherein the head frame (5)
has a frame opening (7) for the passage of the drill
string (2), characterized in that each gripping
means (9) includes locking means (14) for interlock-
ing engagement with engagement means (15) on an
adjacent gripping means (9) in the active position so
as to obtain a closed rigid wrench structure.

Wrench according to claim 1, characterized in that
the frame opening (7) allows the passage of areamer
(3) for excavating rock in the inactive position of the
gripping means.

Wrench according to claim 1 or 2, characterized in
that each locking means (14) includes a pivotal en-
gagement element.

Wrench according to claim 3, characterized in that
each pivotal engagement element (14) is at least
partly hook-shaped.

Wrench according to any of the previous claims,
characterized in that each engagement means
(15) is pin-shaped.

Wrench according to any of the claims 3 - 5, char-
acterized in that the engagement element (14) is
actuated by a linear actuator (17) of the group: hy-
draulic motor, pneumatic motor, electric motor.

Wrench according to claim 1 or 2, characterized in
that each locking means is rotatable and that inter-
locking engagement with the engagement means is
obtained through a rotational movement.

Wrench according to claim 7, characterized in that
interlocking engagement is obtained through any of
the group: screw treads, bayonet coupling elements.

Wrench according to claim 7 or 8, characterized in
that the locking means is actuated by a rotational
actuator from the group: hydraulic motor, pneumatic
motor, electric motor.

Wrench according to any of the previous claims,
characterized in that each gripping means (9) is
pivotal in a plane which is parallel to the general
plane of the head frame.

Wrench according to any of the previous claims,
characterized in that each positioning means (9)
is an actuator from the group: hydraulic linear or ro-
tatable motor, electric linear or rotatable motor,
pneumatic linear or rotatable motor.
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12.

13.

Wrench according to any of the previous claims,
characterized in that the number of gripping means
(9) is two - four.

Drilling machine (1) for extracting ore from an ore-
bearing rock through excavation with a reamer (3)
having its cutting surface directed from the machine
during the process of drilling, and including a wrench
(6) according to any of the claims 1 - 12 for holding
drill string components for the purpose of assembling
ordisassembling adrill string (2), carrying the reamer
(3), during the drilling process.

Patentanspriiche

1.

Halteschliissel (6) zum Halten von Bohrstrangkom-
ponenten (2') zum Zweck des Zusammenbaus oder
des Zerlegens eines Bohrstrangs (2) wahrend eines
Bohrprozesses und beinhaltend Positionierungsmit-
tel (10) zur Bewegung von zumindest zwei Greifmit-
teln (9) in den Eingriff mit Schlusselober-flachen (20)
der Bohrstrangkomponenten, wobei die Greifmittel
gelenkig auf einem Hauptrahmen (5) getragen sind,
sodass sie in einer Ebene normal zu einer zentralen
Achse des Bohrstranges zwischen einer aktiven
Greifposition und einer inaktiven eingezogenen Po-
sition schwenkbar sind, und wobei der Hauptrahmen
(5) eine Rahmendffnung (7) fir den Durchtritt des
Bohrstranges (2) hat, dadurch gekennzeichnet,
dass jedes Greifmittel (9), SchlieBmittel (14) zum
verriegelnden Eingreifen mit Eingreifmitteln (15) auf
einem angrenzenden Greifmittel (9) in der aktiven
Position beinhaltet, um eine geschlossene starre
Schlisselstruktur zu erhalten.

Schlissel nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Rahmendffnung (7) das Durch-
treten eines Raumers (3) zum Ausrdumen von Ge-
stein in der inaktiven Position des Greifmittels er-
laubt.

Schlissel nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass jedes SchlieBmittel (14) ein
drehbares Eingriffselement beinhaltet.

Schlissel nach Anspruch 3, dadurch gekenn-
zeichnet, dass jedes drehbare Eingriffselement
(14) zumindest teilweise hakenférmig ist.

Schlissel nach irgendeinem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass jedes
Eingriffsmittel (15) stiftférmig ist.

Schlissel nach irgendeinem der Anspriiche 3 bis 5,
dadurch gekennzeichnet, dass das Eingriffsele-
ment (14) durch einen linearen Antrieb (17) der
Gruppe: hydraulischer Motor, pneumatischer Motor,
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elektrischer Motor, betétigt wird.

Schlissel nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass jedes SchlieRmittel drehbarist,
und dass der Verriegelungseingriff mit dem Eingriffs-
mittel durch eine Drehbewegung erhalten wird.

Schlissel nach Anspruch 7, dadurch gekenn-
zeichnet, dass der verriegelnde Eingriff erreicht
wird durch irgendeines der Gruppe: Schraubenge-
winde, Bajonett-Kupplungselemente.

Schlissel nach Anspruch 7 oder 8, dadurch ge-
kennzeichnet, dass die SchlieBmittel durch einen
Rotationsantrieb von der Gruppe: hydraulischer Mo-
tor, pneumatischer Motor, elektrischer Motor, betéa-
tigt werden.

Schlissel nach irgendeinem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass jedes
Greifmittel (9) zentral in einer Ebene drehbar ist, die
parallel zu der allgemeinen Ebene des Hauptrah-
mens ist.

Schlissel nach irgendeinem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass jedes
Positionierungsmittel (9) ein Antrieb aus der Gruppe:
hydraulischer linearer oder drehbarer Motor, elektri-
scher linearer oder drehbarer Motor, pneumatischer
linearer oder drehbarer Motor, ist.

Schlissel nach irgendeinem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Anzahl von Greifmitteln (9) zwei bis vier ist.

Bohrmaschine (1) zur Extraktion von Erzen aus ei-
nem erzhaltigen Gestein durch Aushub mit einem
Raumer (3), der seine Schneidflachen wahrend des
Bohrprozesses von der Maschine gerichtet hat, und
mit einem Schlussel (6) nach irgendeinem der An-
spriiche 1 bis 12 zum Halten von Bohrstrangkompo-
nenten zum Zweck des Zusammenbaus oder des
Zerlegens eines Bohrstranges (2), der den Raumer
(3) wahrend des Bohrprozesses tragt.

Revendications

Clé (6) de maintien pour maintenir des composants
(2’) de train de tiges a des fins de montage, ou de
démontage, d’un train de tiges (2) pendant un trai-
tement de forage, et incluant un moyen (10) de po-
sitionnement permettant d’'amener au moins deux
moyens (9) de prise en engagement avec des sur-
faces (20) d’engagement de clé des composants de
train de tiges, dans laquelle les moyens de prise sont
supportés de maniere pivotante sur un bati (5) de
téte de fagon a pivoter dans un plan perpendiculaire
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10.

1.

a un axe central du train de tiges entre une position
active de prise et une position inactive de retrait, et
dans laquelle le bati (5) de téte comporte une ouver-
ture (7) de bati permettant le passage du train de
tiges (2), caractérisée en ce que chaque moyen
(9) de prise inclut un moyen (14) de verrouillage per-
mettant un engagement de verrouillage mutuel avec
un moyen (15) d’engagement situé sur un moyen (9)
de prise adjacent dans la position active de fagon a
obtenir une structure de clé rigide fermée.

Clé selon la revendication 1, caractérisée en ce
que l'ouverture (7) de bati permet le passage d’'un
trépan (3) permettant une excavation rocheuse dans
la position inactive des moyens de prise.

Clé selon la revendication 1 ou 2, caractérisée en
ce que chaque moyen (14) de verrouillage inclut un
élément pivotant d’engagement.

Clé selon la revendication 3, caractérisée en ce
que chaque élément pivotant (14) d’engagement a
au moins partiellement une forme de crochet.

Clé selon I'une quelconque des revendications pré-
cédentes, caractérisée en ce que chaque moyen
(15) d’engagement a une forme de broche.

Clé selon I'une quelconque des revendications 3 a
5, caractérisée en ce que I'élément (14) d’engage-
ment est actionné par un actionneur linéaire (17) du
groupe : moteur hydraulique, moteur pneumatique,
moteur électrique.

Clé selon la revendication 1 ou 2, caractérisée en
ce que chaque moyen de verrouillage peut pivoter,
et en ce que I'on obtient un engagement de ver-
rouillage mutuel avec le moyen d’engagement par
un mouvement de rotation.

Clé selon la revendication 7, caractérisée en ce
que I'on obtient un engagement de verrouillage mu-
tuel par I'un quelconque du groupe : éléments de
couplage a vis, a baionnette.

Clé selon la revendication 7 ou 8, caractérisée en
ce que le moyen de verrouillage est actionné par un
actionneur rotatif du groupe : moteur hydraulique,
moteur pneumatique, moteur électrique.

Clé selon I'une quelconque des revendications pre-
cédentes, caractérisée en ce que chaque moyen
(9) de prise est pivotant dans un plan qui est paralléle
au plan général du bati de téte.

Clé selon I'une quelconque des revendications pré-
cédentes, caractérisée en ce que chaque moyen
(9) de positionnement est un actionneur du groupe :
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moteur hydraulique linéaire ou rotatif, moteur élec-
trique linéaire ou rotatif, moteur pneumatique linéai-
re ou rotatif.

Clé selon I'une quelconque des revendications pré-
cédentes, caractérisée en ce que le nombre de
moyens (9) de prise est de deux a quatre.

Machine (1) de forage permettant I'extraction d’un
minerai d’'une roche métallifére par une excavation
a l'aide d’un trépan (3) dont la surface de coupe est
dirigée a partir de la machine pendant le traitement
de forage, et incluant une clé (6) selon I'une quel-
conque des revendications 1 a 12, destinée a main-
tenir des composants de train de tiges a des fins de
montage, ou de démontage, d’un train de tiges (2),
pour supporter le trépan (3), pendant le traitement
de forage.
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