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ABSTRACT OF THE DISCLOSURE

For facilitating the handling of the drill string elements,
such as tubes or rods, of machines especially for quarry
drilling and rendering such handling possible with small
power of manipulation the invention provides an arrange-
ment comprising at least one gripping arm system, pivot-
able in a plane perpendicular to the drill string axis, said
system comprising two pivotally interconnected arms, viz.
an inner arm and an outer arm, said inner arm being
pivotally mounted at the -drilling machine frame on an
axis parallel to the drill string axis, and the outer arm
having, at its free end a gripping means for gripping the
drill string element, said inner arm being movably actu-
ated by a first actuator means pivotally connected between
said inner arm and said drilling machine frame, and said
outer arm being pivotally mounted on said inner arm and
pivotally actuated in relation to said inner arm by a
second actuator means pivotally connected between said
inner and outer arms for swinging said outer arm relative
to said inner arm.

DISCLOSURE

The present invention relates to drilling machines for
sinking wells, for quarry drilling or for other purposes,
and refers to an arrangement for laterally moving the
drill string elements to and fro between a drill string
element magazine and the drill string axis, said drill
string elements being made as tubes or rods.

Drilling machines having arrangements for automatic
handling and moving the drill string elements to and from
a working position are known in the art. Thus in one
known type of drilling machine the drill string element
rack is movably mounted on a chassis so that insertion and
withdrawal of drill string elements into and from the
rack can be remotely controlled by one man from the
operator’s position. Also an arrangement is known for
assembling and disassembling drill string elements, said
arrangement comprising an upper and a lower set of
jaws, the upper jaw set being rotatable by means of a
motor.

The present invention has for its object to provide a
simple arrangement for handling drill string elements,
such as tubes or rods, more particularly an arrangement
in drilling machines for laterally moving drill string ele-
ments to and fro between a drill string element magazine
and a drill string axis, and when disassembling such ele-
ments disengaging the same in a simple way.

A preferred embodiment of the arrangement accord-
ing to the invention is characterized by at least one grip-
ping arm system, pivotable in a plane perpendicular the
drill string axis, said system comprising two pivotally in-
terconnected arms, viz. an inner arm and an outer arm,
said inner arm being pivotally mounted at the.drilling
machine frame on an axis parallel to the drill string axis,
and the outer arm having at its free end a gripping
means for gripping the drill string element, each of said
arms having a manipulating device for swinging the arms
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with respect of each other and with respect to the drill-
ing machine frame.

The advantage of an arrangement according to the
present invention in comparison with such prior art ar-
rangements for handling drill string elements lies in
particular in the fact that the gripping arm system ac-
cording to the invention requires less power for its opera-
tion and makes possible a simplified, quicker and more
rapid handling of the drill string elements when compared
with known arrangements, whereby the dead time in con-
nection ‘with the drilling can be substantially reduced.

The invention will be described in detail in the follow-
ing gpeciﬁcation with reference to the accompanying
drawings, in which a preferred embodiment of a gripping
arm system according to the invention for a quarry drill-
ing machine is illustrated by way of example.

In the drawings:

FIG. 1 is a perspective view of the drilling machine with
the gripping arm system according to the invention;

FIGS. 2a-d show diagrammatically in plan views the
gripping arm system of the machine in different positions;

.FIGS. 3a—e show more detailed in plan views the grip-
ping means proper at the free end of the outer arm of
the gripping arm system;

FIG. 4 shows still more detailed and on a larger scale
the gripping means in a plan view;

FIG. 5 is a side view of the gripping means of FIG.
4, partially in section;

FIG. 6 is a section through the gripping means, taken
along the line VI—VI in FIG. 4.

In FIG. 1, a drilling machine is shown, having a
wheeled chassis 12, an operator’s cab 13, a compressor
unit 14, a hydraulic pump unit 15, a rotary drive unit
17, a mast cradle 20 and a mast 16. A drill string element
rack or magazine is made as a structural unit with the
mast 16, Said magazine comprises channels in support
brackets 10 and a bottom part 9. Although the support
bracket channels can be made straight, arc-shaped chan-
nels are preferred as well as a U-shaped bottom part
having the same curvature as said channels. The mast
16 further includes in its structure a drill string element
support 19 and a main gripping arm system 11 with a
parallel auxiliary gripping arm system 18. At least one
side of the support bracket channels is covered by rubber
or the like so that the drill string elements when inserted
in the magazine are jammed between the channel walls
and thus cannot fall out from the magazine.

In FIGS. 24-d there is shown diagrammatically the
main gripping arm system 11 according to FIG. 1 in
dlﬂerept gripping positions. The gripping arm system 11
comprises an arm 29, firmly connected with the mast 16,
gnd two movable arms, viz. an outer arm 23 and an
Inner arm 24, with associated manipulating devices 28
and 27, respectively, said manipulating devices in this
embodiment being hydraulically operated cylindrical
jacks. The inner arm 24 is pivoted on the stationary arm
29 through a pivot pin 25, and the outer arm 23 is pivoted
on the inner arm 24 through a pivot pin 21. The hydrauli-
cally operated jack 27 is pivoted at one end on the inner
end of the arm 29 and at its other end on the inner end
of the arm 24. In a similar way the hydraulically operated
jack 28 is pivoted at one end on the arm 24 at a point
somewhat outside of the pivot pin 25 and at its other end
on the inner end of the arm 23. The connection between
the jack 27 and the arm 24 is adjustable so as to permit
an -exact adjustment of the axis of the pivot pin 21. The
end positions of the jack 27 are carefully defined by
means of a stop in that end of the cylinder directed to-
wards the mast 16 and by means of an adjusting nut on
the piston of the jack in that end of the piston directed
towards the arm 24. The auxiliary gripping arm system 18
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according to FIG. 1 has also two pivotable arms, viz.
an inner arm and an outer arm, a rod 3 connecting the
inner ends of the outer arms of the gripping systems with
each other, and a rod 4 connecting the inner ends of the
inner arms of the gripping systems with each other. Thus
the jacks 27 and 28 are provided to control the auxiliary
gripping system in parallel with the main gripping system.
The main gripping system 11 is provided to grip the drill
string elements substantially at their central point and
the auxiliary gripping arm system 18 is provided to grip
said elements at their lower ends. Both gripping arm sys-
tems have at their outer ends a gripping means, such
as 26.

In FIGS. 3a-d is shown the gripping means 26 at the
outer end of the outer arm of the gripping system. The
gripping means 26 is shown in greater detail in FIGS. 4,
5 and 6. The gripping means 26 comprises a manipulating
device 34 (not shown in FIGS. 2a—d) in the form of a
hydraulically operated cylindrical jack, a lever 33, jaws
31 and 32, a jaw holder 41 and a ball-type locking
device 35 having two locking positions and a return
spring 36 therefor. More particularly, ihe locking device
35, FIG. 6, comprises a bolt 64 having two circular re-
cesses 65 spaced axially thereon, two balls 63 in a hollow
stud 61 being adapted to be pressed into one or the other
of said recesses by means of springs 62. The stud 61 is
fixedly connected to the jaw holder 41. The return spring
36 is nested in a socket member pivotally connected to
the outer arm 23, FIG. 6, and bears against an adjustable
abutment sleeve on the boit 64. The jaw 31 is carried at
the inner end portion of the jaw holder 41, in which is
rotatably journalled at the outer end portion thereof a
pivot 37 fixedly connected to the lever 33. The jaw holder
41 is semicircularly arcuate and comprises arcuate guide
channels 51, in which supporting rollers 43 carried by
the outer arm 23 are received for supporting the jaw
holder 41 for partial rotation thereon. The jaw 32 is
mounted pivotally on an eccentric journal or element 44
forming part of the pivot 37. As more clear from FIGS.
4 and 5 the gripping means 26 also comprises back-up
rollers 42 for the drill string elements received therein.

The arrangement according to the invention operates
as follows. At the position of gripping system 11 as
shown in FIG. 2¢, a drill string element, such as a tube,
is taken out from the magazine 10, the gripping taking
place substantially at the tube centre of gravity, and the
manipulating device, viz. the hydraulic jack 27, being in
its inner end position and the jack piston-pushed against
the stop at the cylinder bottom, the other manipulating
device, viz. the jack 28, occupying an intermediate posi-
tion. According to FIG. 24 the jack 27 is still in its end
position, while the outer arm 23 of the gripping system
has swung out, the tube as gripped describing an arc with
the pivot pin 21 as center. It is to be observed that the
magazine is curved with the same radius as the radius of
said arc. In the position according to FIG. 2c¢ the jack
28 is still in its end position, while the jack 27 now has

ccupied its outer end position, the adjusting nut being
in contact with the inside of the cover of the cylinder.
The inner arm 24 has swung about the pivot pin 25
together with the outer arm 23 and the tube as gripped,
said tube describing an arc having the pivot pin 25 as its
center. Finally in the position according to FIG. 24 the
jack 27 is locked in its outer end pesition, while the
jack 28 has occupied an intermediate position at the same
time as the outer arm 23 has swung inwards with the
pivot pin 21 as turning point. The tube as gripped is
then moved to a position above and coaxial with a tube
22 already in the drill string, and is thus ready to be
connected with said latter tube. When moving and as-
sembling tubes, the tube in the drill string is held by
means of the tube suport 19 in FIG. 1. The new tube as
moved from the magazine is screwed onto the driving
shaft of the rotary drive until 17 which now occupies its
upper position, said tube thereafter being screwed onto
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the tube in the drill string by means of the rotary drive
unit, When disassembling tubes and moving them to the
magazine the above operation occurs in the reverse way.

When gripping a tube in the magazine or in the drill
string, said tube will in the manner shown in FIG. 3z lie
close to the back-up roller 42 and the gripping surface
of the jaw 31, as is shown in greater detail in FIG. 4.
When the piston of the jack is pressed to the right, the
lever 33 turns about the pivot 37. At the same time the
jaw 32 is pressed against the tube 22 by the eccentric
action from the pivot 37 and the journal 44. This posi-
tion is shown in FIG. 35. During the continued pressing
of the piston of the jack 34 to the right, the jaws 31
and 32 and the tube as gripped are turned about an axis
that coincides with the tube axis due to the supporting of
the jaw holder. At the same time the locking device 35
passes from one to the other of its locking positions, be-
cause the hollow stud 61 is taken along in the turning of
the jaw holder 41. This is more clear from FIGS. 3¢ and .
d, the end position of the piston of the jack 34 and the
lower locking position of the locking device 35 being
shown in FIG. 34. When the piston of the jack 34 has
arrived to its right end position the spring 36 is fully
compressed. The jamming effect between the jaws 31 and
32 is now dependent only upon the compression of the
spring 36, so the jamming effect can be maximized with
respect to the strength of the tube. This is achieved be-
cause the piston of the jack 34 abuts against its end stop
just at the moment the spring 36 is fully compressed.
The mutuval turning of the jaws and the tube about the
tube axis is utilized for disengaging the uppermost tube
from the drill string, said drill string being fixed by
means of the tube support 19 according to FIG. 1. FIG.
3e shows finally how the piston in the jack 34 returns to
its original position as in FIG. 3q, the spring 36 first
being relieved and the tube thereafter being released when
the lever 33 returns through the action from the locking
device 35 retaining the jaw 31.

I claim:

1. An arrangement in drilling machines, for moving
drill string elements to and fro between a drill string
element magazine and a drill string axis, characterized
by at least one gripping arm system, pivotal in a plane
perpendicular to the drill string axis, said system com-
prising two pivotally interconnected arms, an inner arm
and an outer arm, said inner arm being pivotally mounted
at the drilling machine frame on an axis parallel to the

rill string axis, and the outer arm having, at its free
end a gripping means for gripping the drill string element,
each of said arms having a manipulating device for swing-
ing the arms with respect to each other and with respect
to the drilling machine frame, said gripping means com-
prising two opposing gripping jaws and a lever with an
associated manipulating device supported by said outer

: arm, one of said jaws having a substantially semicircular

gripping segment and defining an opening for insertion
of the drill string element and being mounted in one end
of a jaw holder, the other end of which is mounted in the
outer end of the outer arm and being rotatable around
an axis coinciding with the axis of the drill string element
as gripped, the other one of said jaws being mounted in
the other end of the jaw holder at an eccentric element
which is rotatable by means of the lever in such a way
that pivoting the lever to and fro causes a movement of
the jaws towards and from each other respectively and
further characterized in that the jaws are adapted after
gripping the drill string element and when further pivct-
ing of the lever, to rotate the drill string element through
an angle corresponding to the distance between two lock-
ing positions of a locking bolt with a spring, said locking
bolt in the tensioned position of said spring correspond-
ing to the end position of the lever manipulating device
so that the clamping force between the jaws is dependent
only upon the spring tension, said spring, when the lever
is pivoting back to its original position, being relieved
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and thereafter the drill string element being released be-
cause the locking bolt retains said one jaw.

2. In an arrangement in drilling machines for mov-
ing drill string elements to and from between a drill string
element magazine and a position coaxial with the drilling
machine, an elongated drilling machine support, a drilling
machine movably mounted for reciprocal movement
along said support, magazine rack members fixedly
mounted on said support for carrying a plurality of drill
string elements stacked therein adjacent each other in
parallel relation to said support, a pair of interconnected
inner arms spaced in the longitudinal direction of said
support and pivotally mounted on said support for swing-
ing movement in planes perpendicular thereto, a pair of
interconnected outer arms spaced in the longitudinal direc-
tion of said support and pivotally connected to the outer
end portions of said inner arms for swinging movement
in planes perpendicular to said support, gripping means
at the outer end portions of said outer arms for gripping
said drill string elements, a first pressure fluid actuated
power jack connected between said inner and outer arms
for swinging the outer arms with respect to said inner
arms, and a second pressure fluid actuated power jack
connected between said support and said inner arms for
swinging the latter relative to said support to and fro
between a first position, in which the swing path described
by said gripping means during actuation of said first
power jack coincides with the axis of at least one of said
drill string elements in said rack members, and a second
position, in which the swing path described by said grip-
ping means coincides with the axis of the drilling machine.

3. An arrangement according to claim 2 in which said
magazine rack members are arcuate defining a radius for
the axes of the drill string element supported therein equal
to the distance between said gripping means and the
pivotal connection between said inner and outer arms.

4. In an arrangement in drilling machines for moving
drill string elements to and fro between a drill string
element magazine and a position coaxial with the drill-
ing machine, an elongated drilling machine support with
the drilling movably mounted for reciprocal movement
along said support, magazine rack members fixedly
mounted on said support for carrying a plurality of drill
string elements stacked therein adjacent each other in
parallel relation to said support, a pair of interconnected
arms spaced in the longitudinal direction of said support
and pivotally mounted on said support for swinging
movement in planes perpendicular to said support, grip-
ping means at the outer end portions of said arms for
gripping said drill string elements, pressure fluid actuated
power jack means operatively connected to said support
and said arms for swinging said arms to and fro between
a first position, in which said gripping means are coaxial
with one of said drill string elements in said rack mem-
bers, and a second position, in which said gripping
means are coaxial with the drilling machine, additional
pressure fluid actuated power jack means connected be-
tween said arms and said gripping means for causing the
latter to clamp a drill string element therein upon initial
actuation of said additional power jack means, and
means mounting said gripping means for partial rotation
on said arms for enabling said additional power jack
means during continued actuation thereof to partially
rotate said drill string element clamped in said gripping
elements through an angle sufficient to uncouple a
threaded connection between the uppermost and the
next-to-uppermost of said drill elements when in align-
ment with the drilling axis.

5. An arrangement according to claim 4 in which each
gripping means comprises a jaw holder partially rotat-
ably mounted at the outer end of said arms, gripping jaw
means on said jaw holder, an eccentric element rotatably
journalled in said jaw holder and engaging one of said
jaw means for the movement thereof toward and away
from said other jaw means, and a lever connected to said
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additional power jack means and to said eccentric ele-
ment for movement of said one jaw means towards said
other jaw means during initial actuation of said additional
power jack means and for partially rotating said jaw
holder and jaw means during continued actuation of said
additional power jack means.

6. In a drill string element moving means and drilling
machine arrangement, a wheeled chasis, an elongated
mast means on aid chassi, a drilling unit longitudinally
movably supported on said mast means for reciprocal
movement along a path defining a drilling axis aligned
with said drilling unit and parallel with said mast means,
a tube support secured forwardly on said mast means in
alignment with said drilling axis, drill string elements
connectable to and disconnectable from one another and
said drilling unit while aligned on said drilling axis,
means in said tube support for holding the one of said
drill string elements extending therethrough while drill
string elements or said drilling unit are connected to or
disconnected from said one drill string element, maga-
zine rack members fixedly mounted on said mast means
for carrying a plurality of said drill string elements
stacked therein adjacent each other in parallel relation
to said drilling axis, and at least one gripping arm sys-
tem for moving said drill string elements laterally to and
fro between said magazine rack members and alignment
with said drilling axis, each said arm system comprising
pivotally interconnected inner arm and outer arm, said
inner arm having pivot means thereon mounting each
arm system pivotally on said mast means in a plane per-
pendicular to said drilling axis, a.first actuator means
pivotally connected between said inner arm and said mast
means for swinging said arm system relative to said mast
means, a second actuator means pivotally connected be-
tween said inner and outer arms for swinging said outer
arm relative to said inner arm, a gripping means movably
mounted on said outer arm and a third actuator means
between said outer arm and said gripping means for ac-
tuating said gripping means between gripping and release
positions.

7. The drill string moving means and drilling machine
arrangement according to claim 6 wherein said actuator
means are hydraulic power jacks.

8. The drill string moving means and drilling machine
arrangement according to claim 7 in which said magazine
rack members are arcuate defining a stacking radius for
the drill string element stacked therein equal to the dis-
tance between the axis of a drill string element when
supported by said gripping means and the axis of pivotal
interconnection between said inner and outer arms, and
in which there are provided means for limiting swinging
of said inner arm between two limiting positions such as
to provide in one of said limiting positions swingability
of said outer arm along an arc coinciding with the arcuate
shape of said magazine racks as defined by said stacking
radius, and to provide in the other of said limiting posi-
tions swingability of said outer arm along an arc extend-
ing through the drilling axis.

9. The drill string moving means and drilling machine
arrangement according to claim 7 in which said gripping
arm system is pivoted intermediately on said mast means
for gripping said drill string element at or adjacent the
center of gravity thereof.

10. The drill string moving means and drilling ma-
chine arrangement according to claim @ in which there
are provided means for coupling to said gripping arm sys-
tem a duplicate auxiliary gripping arm system sup-
ported pivotally on said mast means for gripping the lead-
ing end of said drill string elements.

11. The drill string moving means and drilling ma-
chine arrangement according to claim 7 in which said
gripping means includes a jaw holder, means mounting
said jaw holder rotatably on the outer end of said outer
arm about an axis coinciding with the axis of said drill
string element when gripped by said gripping means,
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gripping jaws on said jaw holder, and means mounted
on said jaw holder and connected to said third power
jack means for firstly moving upon actuation of said
jack means said one jaw from said release to said
gripping position and then for rotating said jaw holder
upon further actuation of said jack means about the axis
of rotation of said jaw holder.

12. The drill string moving means and drilling ma-
chine arrangement according to claim 11 in which said
jaw holder is a segment carrying said jaws thereon in
opposed relation to one another, said moving means of
said one jaw including an eccentric element on said jaw
holder in engagement with said one jaw thereon and a
lever connected to said power jack means and said eccen-

10
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moving said one jaw between said release and gripping
position upon actuation of said power jack means.
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