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(9 A drilling and/or lifting machine.

@ This invention relates to a drilling and/or lifting machine,
in particular a track-mounted drilling and lifting rig. The
machine comprises a movable carriage, a first lifting and/or

tool carrying means (A), support means (2,4,5) mounting the

first lifting and/or tool carrying means (A) on the carriage to
enable the first lifting and/or tool carrying means to be
positioned in a selected one of a variety of different positons
and a second lifting and/or tool carrying means (B) mounted
on the carriage so as to be movable either with or
independently of the first lifting and/or tool carrying means
{A). The support means is rotatably connected by a bearing
member (3} to the first lifting and/or tool carrying means and
connecting means (6, HH’, PP') connect the support means to
the first lifting and/or tool carrying means {A), the connecting
means being movable to rotate the first lifting and/or tool
carrying means (A) relative to the support means.
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A drilling and/or lifting machine

THIS INVENTION relates to a drilling and/or lifting machine, in
particular a track-mounted drilling and lifting rig, for use in soil investiga-
tion, well drilling ond like fields and especially for drilling at angles of from

0° 10 90° to the vertical.

Currently available mini drilling machines are suitable for drilling the
small diameter holes required for use in soil investigation, and the like but
cannot be used for drilling the larger diameter bore holes required for, for
example, forming wells, FRurthermore, such drilling means cannot drill
horizontal or angled bore holes and cannot therefore be used in the
construction of galleries or foundations. However, if a drilling machine
which is capable of drilling larger, angled or horizontal bore holes is used,
such a drilling machine cannot drill small bore holes, particularly in limited
spaces. Furthermore, current machines cannot be used at sites where the

ground is uneven.

Currently available soil investigation drilling machines are usually
small in size and most have no suitable rotary head. Rather these machines
use a winch fogether with a steel wire and a crown block to hoist elongate
drill strings or casings. During hoisting, the machine must stop any drilling
operation and open the rotary head to enable a further drill rod or casing to
be added to the drill string to enable the bore to be lengthened or to enable
a drill rod or casing to be removed from the bore. Thus the efficiency of
these machines is low.

In some advanced soil investigation drilling machines it is not

necessary to open the rotary head, however the whole machine must be slid
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backwards so as to be far from the centre of the bore during hoisting so that
lift and the drilling operations also con not be performed simultaneously

with these machines.

In the field of water well drilling or oil well drilling, more than one
hundred elongate well elements such as tubings, pipes and sucker rods are
required to be hoisted successively. The centre of the rig hoists used to
lower the drill string into the well or to remove the string from the well
usually coincide with the centre of the bore. Some of the machines have
another hoist at the front of the mast and may have two winch systems
(bottom turnable rig) This kind of machine also cannot provide drilling ond
lifting functions simultaneously. When performing work such as placing a
string at the hoisting position to connect or disconnect a member from the
string and to run the string into the well or remove it from the well, several
operators are required to work manually to fulfill the task, thus causing low

efficiciency.

A selfcontained automatically operable well servicing and drilling
rig is disclosed in UK Patent Appliécﬁon No. 2047306A which is capable of
picking up an elongate well element from a horizontal storage position to a
vertical position. This machine can keep the manual work to @ minimum and
reduce the number of workers required but cannot drill angled holes or bores
such as holes at an angle of 45 to the ground and work with drill strings
grout pipes and anchor bars in different sizes. Also this machine can not

provide drilling and lifting functions simultaneously.

A well d}'illing rig described in UK Patent Specification No. 1393389
may provide a means of selecting a drill-casing segment (consisting of a drill
pipe segment .surrounded by a casing segment) from a storage rack (e.g. on a
truck) and transferring the combined segments to a vertical drilling position
directly over the well. But this kind of machine is big in size and its useful
apparatus is verv complicated. Also such machines can only drill in a
vertical direction and cannot drill slanting holes such as holes or bores at an
angle of 45° to the horizontal, that is at an angle of 45° to the surface in
which the machine is working. Furthermore this kind of machine needs a
large amount of space and area to operate in whereas the work site often

has limited space and area and comprises muddy, soft and watery ground.
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It is an object of the present invention to provide a
drilling and/or 1ifting machine which overcomes or at least
mitigates the above mentioned problems.

According to a first aspect of the present invention
there is provided a 1ifting and/or drilling machine comprising
the features of claim 1.

According to a second aspect of the present invention,
there is provided a machine comprising the features of claim
3. In this case, the second 1ifting and/or tool carrying means
preferably may be arranged to 1ift items for supplying to
the first 1ifting and/or tool carrying means.

A drilling and/or 1ifting machine embodying the invention

is particularly suited for use in soil investigation and mine

prospecting, mining, harbour construction, gallery, water

well digging and the 1ike. Moreover, it may be capable of

drilling large dimensioned holes, for example holes of 35

cm (14") in diameter and 10m in depth as well as holes of
small dimensions, for example 6,3 c¢m to 15,2 cm (2 1/2 to

6") in diameter and 30m in depth. Furthermore, the machine
can drill horizontal holes at both high and low levels and
also holes which extend at an angle in either direction to
the horizon.

A machine according to the invention is capable of providing
1ifting and drilling functions simultaneously and cooperatively.

For a better understanding of the present invention,
and to show how the same may be put into effect, reference
will now be made, by way of example, to the accompanying
drawings, in which:

FIGURE 1 is a side elevational view of a track-mounted
drilling and 1ifting machine in accordance with the present
invention with a drilling mast system thereof at a 45° down-
ward angle to the vertical carrying out ground anchoring work;
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FIGURE 2 is a side elevational view of the machine of Fiqure | with

the drilling mast system in a vertical position;

FIGURE 3 is a front elevational view of the machine shown in Figure
I taken along the direction of the arrow I in Figure 2 but showing a lifting

mast system of the machine rotated through 90° about a vertical axis:

FIGURE & is a side elevational view of the machine of Figure | with

the drilling and lifting mast systems in position for transport;

FIGURE 5 is a front view of the machine as shown in Figure 4 tcken

along the direction of the arrow I¥ in Figure 4;

FIGURE 6 is a front view of the machine of Figure | showing the

drilling mast system in a horizontal position;

FIGURE 7 is a schematic view of the lifting mast system illustrating

graphically lifting distances and elevations;

FIGURE 8 is an enlarged view of the drilling mast as shown in Figure 3
illustrating the drilling mast being moved from a verticc!l to a horizortal
position by extension of the piston of a hydraulic piston and cvlinder

arrangement;

FIGURE 9 is a side elevational view of the track-mounted machine of
Figure | showing the drilling mast in a position for enabling upward drilling

at an angle of 45Cto the horizontal to be carried out: -

FIGURE 10 is a chart illustrating the sequence of operations of the

lifting and drilling mast systems during insertion of casings into a bere:

FIGURE 11 is a chart illustrating the sequence: of operations of the

lifting and driliing mast systems during removal of casings from a bore;

FIGURES 12 and 13 show a clamping unit and a twisting
unit, respectively,for use with the machine of Fig. 1.
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Referring now to Figures | to 9 of the drowings, there is shown o
multi-directiona! drilling and lifting machine which, as shown in Figure |,
comprises a universally movable carriage having o chassis 35, a drilling mast
system A and a lifting mast system B. The lifting system B can be operated
either with or independently of the drilling system A which is capable of

drilling in various different directions.

The movable carriage A has driving chain wheels 36 mounted on
either side thereof toward the rear of the carriage and driven chain wheels
36a aligned with the driving chain wheels 36 but mounted toward the front
of the carricge. A respective track 37 is trained round each driving chain
wheel 36 and the aligned driven chain wheel 36a. In the preferred
arrangement, the position of the driven chain wheels 36a is adjustable so
that the tension in the track 37 can be altered whereas the driving chain
wheels 36, which preferably have 24 teeth, are rototable but fixed in

position.

The lifting system B comprises a supporting part 19 mounted on the
chassis 35 of the movable carriage by means of eight screws. A turntable .
support 20 is mounted on the suppor’ring part 19 by means of a bearing so as
to be rotatable thereon. An extendable and/or retractable mast system is
pivotally connected by means of hinge KK' to the turntable support 20. The
turntable support 20, and therefore the lifting mast system, is rotatable
through @ maximum of 200° by means of a hydraulically operated gearing
arrangement comprising a hydraulic piston and cylinder arrangement 32 and

a set of right angle gear wheels, that is a bevel gear arrangement.

The extendable and/or retractable mast system comprises tele-
scopically arranged square - cross-section tubes 21, 22 and 23, the tube 23
being of the smallest cross-section. A telescopic jack or piston and cylinder
arrangement 24 is provided inside the largest cross-section tube 21. One
end of the jack 24 is mounted to the hinge KK' and the other end is mounted
to the tube 22 by a hinge RR' so that extension or retraction of the jack 24
causes corresponding extension or retraction of the tube 22. The smallest
cross-section tube 23 can only be extended or retracted manually, the
desired extension of the tube 23 from the intermediate cross-section tube 22

being determined by a manually positionable pin LL'.
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The cylinder of a piston and cylinder arrangement 3! is connected by
means of a hinge MM' to a side surfcce of the turntable support 20 while the
piston of the piston and cylinder arrongement 31 is cpnnecfed by means of a
hinge NN to the end of the intermediate cross-section tube 22 closest to the
tube 2l so that extension and retraction of the piston of the piston and

cylinder arrangement 3! causes the lifting mast system to rotate about the
hinge KK,

A winch 25 operable by means of a hydraulic motor (not shown) is
rotatably mounted to the side of the turntable support 20. A cable 26 wound
onto the winch passes over a double pulley 27 rotatably mounted to a free
end of the mast unit and a free end of the cable 26 is secured to a movable
single pulley 28 provided with a hook 29 for engaging an object, in this case
a pipe casing,30 to be lifted by the lifting mast unit.

Assuming a winch load capacity of 0.5 tonnes, then the maximum
load which could be lifted by the lifting mast unit is: 0.5 x 3 = 1.5 tonnes.
If a safety factor of 1.5 is assumed, then the safe load capacity of the

lifting mast is | tonne.

As shown most clearly in Figure 2, two hydraulic jock or piston and
cylinders arrangements 33 are provided to support the machine and to

ensure that the machine is balanced during lifting.

Figure 7 illustrates graphically various different extensions in metres

of the lifting.mast and various different angles of elevation therefor.

The drilling mast system A is mounted to the carriage by a support
means comprising a raising means for moving the drilling system from a
horizontal to a vertical position and vice versa, in particular for rotating the
drilling mast system about a horizontal axis so that the drilling mast system
rotates in a vertical plane which extends longitudinally of the carriage. The
support means comprises @ boom 2 having one end connected via a hinge BR!
to a bearing pipe |. The other end of the boom 2 is connected by means of
a hinge CC' to a bearing plate 3 so that the bearing plate cannot rotate with
respect to the boom 2. The bearing plate 3 is rotatably received in o

circulor bearing 3a secured to a mast sliding bed 7. A cylinder of a piston
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ond cylinder arrangement 5 is connected to the boom 2 by means of a hinge
FF' while the piston of the piston ond cylinder arrangement 5 is connected
by means of a hinge GG' to the bearing plate 3. Thus, when the piston and
cylinder arrangement 5 is actuated, the bearing plate 3, and therefore the
mast sliding bed, can be turned through up to 90° about the hinge CC' from
the vertical to the horizontal or vice versa. One end of a hydraulic piston
and cylinder arrangement 4 is connected to the bearing pipe | by means of a
hinge DD' and the other end thereof is connected to the boom 2 by means of
a hinge EE'. Thus, when the hydraulic piston and cylinder arrcngement 4 is |
actuated, the boom 2 can be moved upwardly through a meximum of 459 and
downwardly through a maximum of 20° to enable the drilling svstem to be

turned in the longitudinal vertical plane about the hinge BB'.

As shown in Figure | and as shown schematically in Figure 3, one end
of a hydraulic piston and cylinder arrangement 6 is mounted to a hinge HH'
positioned either to the left HH'L (Figure 8) or right HH'R (Figure 8) side of
the sliding bed 7 while the other end of the hydraulic piston and cylinder
arrangement 6 is connected via a hinge PP' to the bearing plate 3. Thus,

~when the hydraulic piston and cylinder arrangement 6 is actuated, the

sliding bed 7 turns to the left or right about the central line of the bearing
plate 3. Figure 8 illustrates schematically the movement of the mast sliding
bed when the hinge is positioned to the left HH'L. Thus, if the hinge HH' is
positioned to the right of the sliding bed 7, the sliding bed 7 turns to the
right ond if the hinge HH' is positioned to the left of the sliding bed, the
sliding bed 7 turns toward the left. The hinge HH' is positioned sufficiently

_low on the sliding bed 7 that it is easy to change between the two positions.

Thus, the drilling system carried by the mast sliding bed 7 can be rotated

about @ horizontal axis lying in the plane of the paper in Figure |.

One end of a hydraulic piston and cylinder arrangement 34 is mounted
to the chassis 35 by means of a hinge TT' while the other end is mounted to
the boom 2 by means of a hinge SS' (Figures 3 and 5). Thus, by virtue of the
bearing pipe |, the support means including the boom 2 and the hydraulic
piston and cylinder arrangment 4, and therefore the drilling svstem A, can
be swung about a vertical axis in a horizontal plane to a maximum of 25° to

the left or to the right about a longitudinal axis of the bearing pipe I.
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The drilling mast system A comprises o s?éel mast 36 which is
slidably mounted within the mast sliding bed 7 by means of a hydraulic
piston and cylinder arrangement 8. One end of the piston and cylinder
arrangement B is mounted to the top of the drilling mds’r system A by means
of a hinge JJ' and the other end is mounted to the sliding bed by means of a

hinge | 1" so that the mast 36 can be slid longitudinally of the sliding bed 7.

Figures | to 6 and 9 illustrate various different drilling positions for

the drilling mast.

Figure | illustrates the drilling mast system at a 15° inclination

during the performing of ground anchoring work.

As shown in Figure 2, the mast 36 is in a position to enable a drill bit
of a drill string carried thereby to drill vertically dowhwordly. Figure 3 is.a
front view of the machine as shown in Figure 2 but with the lifting mast
system B rotated through 90° by actuation of the piston and cylinder
arrangement 32. In order to drill vertically upwardly, the mast 36 is rotated
through 180° about the bearing plate 3 so that Thé piston and cylinder

arrangement 6 is disposed at the top of the mast 36.

Figures 4 and 5 illustrate schematically the drilling mast system and
the lifting mast system in a position for transport to enable the machine to
be moved to another site, the pistons of the piston and cylinders 33 having
been retracted as shown. Figure 6 is similar to Figure 5 but illustrates the

drilling mast system rotated through 90° by the: piston and cylinder

arrangement 34 and the lifting mast system extended by actuation of the- -

piston and cylinder arrangement 31.

Figure 9 shows the lifting mast system extended and the drilling mast
system rotated through l80O from the position shown in Figure | fo enable

upward drilling at an angle of 45° to the horizontal to be carried out.

As shown in Figure | a rotary drill head |4 for supporting and
rotating a drill and a casing therefor are mounted on a cradle 13. The
rotary drill head 14 is provided with a flushing inlet or aperture 16 for

encbling flushing fluid to be supplied to a drill rod connected to the rotary

Ce e e ——
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head. The inlet 16 of the flushing unit is at a right angle to the bottom of
the rotary head ond is arranged so that it does not pass through the centre

thereof and therefore does not interfere with the action of the rotary head.

The rotecry head has an adapter |5 having two screw-threoded adapter
sections for engaging a drill rod ond o casing therefor.. The rotary head may
also carry a hydraulic chuck for connecting a drilling tool to the rotary
head. A motor is provided to rotate the head 4.

The cracle 13 is mounted on rails of the drilling mast unit A so as to
be slidable therealong by means of a hydraoulic piston and cylinder arrange-
ment 9 mounted within the drilling mast 36. An upper end of the hydraulic
piston and cylinder arrangement 9 is fixed to the mast 36 by means of a
hinge QQ' while a front end of the piston thereof is fixed to a movable
three-part pulley system 0. A cable or wire carrying the cradle 13 is
trained over the movable three - part pulley system 10 and a further pulley
system |1l is provided at an upper part of the drilling mast so that when the
piston and cylinder arrangement 9 is actuated, the cradie 13 is moved up and
down the mast by means of:the pulley system 10 and Il. A wire adjusting
point and a wire adjusting unit are provided to enable the tension in the wire
or cable of the pulley system to be adjusted.

As can be seen from the Figures, in particular Figures | and 2, the
hydraulic piston and cylinder arrangement 9 is mounted so that the cylinder
is at the top of the drilling mast and the piston is at the bottom thereof so
that when the piston is extended, the push force is greater than when the
piston is retracted because the area at the cylinder side is bigger than the
area at the piston side. The advantage of installing the hydraulic piston and

cylinder arrangement 9 in this manner is that a relatively greater pull load

~can be expected when extracting o casing from a drilled hole while a

relatively smaller load would be expected during drilling. If the hydraulic
piston and cylinder arrangement 9 were installed so that the cylinder were
at the bottom and the piston were at the top, the push force developed
would be greater than the weight of the machine causing the machine to lift
up during drillng and and the pull force developed would not be sufficient to

exiract the casing when a drill hole had been completed.
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A hydraulic drill rod or casing clamping unit 17 and a hydraulic drill
rod or casing twisting or turning and clomping unit 18 are mounted at the
end of the mast remote from the rotary head 14, that is adjocent a nose of

the mast.

The clamping unit 17 is illustrated schematically in Figure 12 while
the twisting unit 18 is illustrated schematically in Figure 13. The clamping
unit 17 is in the form of a hydraulic clamp comprising a pair of hydraulic
piston and cylinder arrangements |7a mounted to a frame |7b which is fixed
to the mast. The rod clamping unit is used to clamp ¢ drill rod or the like so
as to assist in the removal thereof from a drill bore when the mast hydraulic
piston and cylinder arrangement 9 is actuated to pull a drill rod or the like

connected thereto out of a drilled bore.

As shown in Figure |3, the twisting or turning unit 18 which is
mounted between the clamping unit 17 and the rotary drill head lil
comprises four hydraulic cylinders 18a, 18b, 18c and 18d and a U-shaped
frame 18e. Two of the cylinders 18a and 18b are mounted on the frame 18e
to clamp a drill rod or a similar tool while the other two cylinders- 18¢c and
18d are mounted to a frame !8f which is fixed to the mast. The U-shaped
frame is rotatably supported by a bearing plate and can be rotated using the
hydraulic cylinders 18a, 18b, 18c and 18¢ through an cngle of preferably 40°
to turn or twist a drill rod or like tool mounted to the drill mast so as to
assist in the removal thereof after the drilling operation or like, particularly

if the drill rod or the like is jommed or stuck inside the drill bore.

The operating procedure of the machine will be described with
reference to the example of angled hole drilling shown in Figure | to explain

how the machine provides lifting and drilling functions simultaneously.

As shown in Figure |, the machine is drilling a hole or bore
downwardly at an angle of approximately 45° to the vertical. The machine
is located such that the two foot piston and cylinder arrangements 33 are six
feet six inches (1.96m) away from the sheet-pile and the centre of the bore

or hole C approximately five feet (1.5m) above the ground.

Figure 10 is timing diagram or char? illustrating the operation of and
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cooperation between the lifting and drilling systems during the attachment
of a pipe or casing to the string while Figure 11 illustrates the operation and
cooperation between the lifting and drilling systems during detachment or
removal of a pipe casing or rod from the string. It should be appreciated
that the Ist and 2nd casings referred to in Figures 10 and 1! are not

necessarily the same casings.

After the machine has been located, the lifting mast picks up g drill
casing set (including a casing bit and a casing) and lays the set down into the
drill guide formed by the pipe clamping units 17 and 18. The clamping units
are hydraulically controlled to adjust the two jaws thereof to provide an
internal diameter which is bigger than the casing's outside diameter. Then
the lifting mast is adjusted to position the drill tool ready to connect to the

flange aodapter. After the top of the flange has been connected to the

- flange adapter 15, the casing is drilled into the hole with or without the

supply of flushing fluid through the flushing aperture 16. Drilling is stopped
when the drill casing has sunk into the ground. Then the casing is clamped
by the pipe clamping unit 17 and the rotation of the rotary head is reversed
to unscrew the flange adapter |5 from the casing. The rotary head 14 is
then hoisted back to the top of the mast by the control hoist piston and
cylinder arrangement 9 and the steel wire. As the rotary head |4 inserts
one casing 30' the lifting mast system B lifs up a second casing 30 and keeps
the second casing 30 in a waiting position over the drill mast (as shown in
Figure 1). Now the second casing can be put into the right position between
the first casing and the flange adapter 15 aond linked to them. The next
drilling cycle can then be started to add further casings to the string. From
the above description it is clearly sh;)wn that the time for lifting conincides

with that for drilling and thus efficiency is increased.

In order to remove a casing from a string, as illustrated in Figure 11,
drilling is first stopped and the first or uppermost casing is pulled out of the
bore by moving the rotary head 15 up the mast. The clamping unit 17 then
clamps the next or second casing and rotation of the rotary head is reversed
to disconnect the first and second casings. If necessary, the twisting unit 18
should be used to disconnect the casings. The twisting unit I8 then clamps
the first casing and the rotary head is reversed to disconnect the first casing

from the flange adapter 15. The lifting mast system then picks up the first
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casing and transfersthe casing to a storage position. The rotary head is at
that time moved down the mast and rotated to connect the flange adapter
I5 to the next or 2nd casing. The clamping unit |7 then clomps the third
casing and the rotary head 15 is reversed to disconnect the second and third
casings. The cycle or procedure is repeated until all the desired casings

have been removed from the bore.
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Summary of the Invention

l, A machine comprising a movable carriage, o first lifting and/or tool
caorrying means, support means mounting the first lifting and/or tool
carrying means on the carriage to enable the first lifting and/or tool
carrying means to be positioned in a selected one of a plurality of different
positions and a second lifting and/or tool carrying means mounted on the
corriage so as to be movable either with or independently of the first lifting

and/or tool carrying means.

2. A machine according to 'No_ 1, wherein the first lifting and/or tool
carrying means is rotatable relative to the suppert means and connecting
means connect the support means to the first lifting and/or tool carrying
means, the connecting means being movable to rotate the first lifting and/or

tool carrying means relative to the support means.

3. A machine which comprises a first lifting and/or tool carrying means,
a carriage, a support means mounting the first lifting and/or tool carrying
means fo the carriage so that the first lifting and/or tool carrying means is
rotatable about a first axis relative to the support means, and means
connecting the support means to the first [ifting and/or tool carrying means,
the connecting means being movable to rotate the first lifting and/or tool

carrying means relative to the support means.

L, A machine according to No. 2 or 3, wherein the connecting means
comprises a crank member having a first arm and a second arm, the first
arm being extendable to rotate the first lifting and/or tool carrying means

relative to the support means. _

5. A machine according to  No. 4, wherein the first arm comprises a

piston and cylinder arrangement.
6. A machine according to any one of NosS. 2to 5, wherein the support
means is arranged to rotate the first lifting and/or tool carrying means

about a second axis not parallel to the first axis.

7. A machine according to any one of NOS. 2 to 5, wherein the support
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means carries a bearing means which is rotatably mounted to the first
lifting and/or tool carrying means to enable the first lifting and/or tool

carrying means to rotate relative to the support means.

8. A machine according to  No. 7, wherein the support means com-
prises a boom member pivotally connected between the bearing means and a

part of the carriage.

9. A machine according to No. 8, wherein cn extendable member is
pivotally connected between the bearing means and the boom member for
rotating the first lifting and/or tool carrying mecns about a second axis not

parallel to the first axis.

10. A machine according to  No. 9, wherein the extendable member

comprises a piston and cylinder arrangement.

tf. A machine according to No.9 or 19, whersin a further extendeble
member is connected between the said part of the carriage and the boom
member for raising and lowering the first lifting and/or tool carrving means

relative to the carriage.

2. A machine according to No.!!l, wherein the further extendable

member comprises a piston and cylinder arrangement.

13. A machine according to  No. 2, 10, I or 12, wherein the first and

second axes are perpendicular.

14. A machine according to any preceding claim, wherein the first lifting

and/or tool carrying means are slidably mounted to the support means.

I5. A machine according to any one of Nbs. 7 to 13, wherein the
support means comprises guide means to which the bearing means is
rotatably mounted, the first lifting and/or tool carrying means being slidably

mounted in the guide means.

6. A machine according to  No. 4 or No. |5, wherein the first

lifting and/or tool carrying means is slidable bv means of a piston and
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cylinder arrongement,

17. A mochine according to ony preceding Nrs., wherein the first lifting

and/or tool carrying means comprises o mast.,

18, A machine according to  No. 17, wherein clamping means are

mounted to the mast.

19. A machine according to  No. 18, wherein the clamping means

comprises a hydraulic piston and cylinder arrangement.

20. A machine according to  No. 17, 18 or 19, which further comprises

gripping ond turning means mounted to the mast.

2. A machine according to No. 20, wherein the gripping and turning
means comprises gripping means rotatably mounted on the mast and two
piston and cylinder arrangements mounted on a frame of the gripping means
and turning means comprising two further piston and cylinder arrangements

for effecting rotation of the frame relative to the mast.

22. A machine according to any one of Ng. !7to 21, wherein the mast

is a drilling mast having means for supporting and driving a drilling tool.

23. A machine according to  No. 22, wherein the supporting and driving

means comprises a rotary drill head.

24, A machine according to any preceding No. further comprising a

carriage which is powered to move the mochine over a surface.

25. A machine according to any one of  Nps. 4 to 24 when dependent on
Claim 3, further comprising a second lifting and/or tool carrying means
mounted on the carriage so as to be movable either with or independently of

the first lifting and/or tool carrying means.

26. A machine occording to  NO. |, 2 or 25 wherein the second lifting
and/or tool carrying means is arranged to lift items for supplying to the first

lifting and/or tool carrying means.
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27. A machine occording to  No. 1, 2, 25 or 26, whereig 1h8 §e!c>900

lifting ond/or tool carrying means comprises a telescopic arm member
having one end mounted to the carriage and the other end carrying means

for engaging a tool or load.

28. A machine occording to  No. 27, wherein the telescopic arm

member comprises a plurality of telescopable tubes.

29. A machine according to  NO. 28, wherein a first tube is extendable

from and retractable into a second tube of the plurality of telescopable

tubes by means of a piston and cylinder arrangement.

30. A machine according to NO. 1 or 2 or any one of Nrs. 25 to 28,
wherein the machine provides lifting ond drilling functions simultaneously

and cooperatively.

31. A machine substantially as hereinbefore described with reference to,

and as shown in, any accompanying drawings.

32.  Any novel feature or combination of features described herein.
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Claims

1.

A drilling and/or 1ifting machine comprising a movable
carriage, characterized byafirst 1ifting

and/or tool carrying means (A), e.g. a mast, support means
(1-5) mounting the first 1ifting and/or tool carrying means
(A) on the carriage (35) to enable the first 1ifting and/or
tool carrying means (A) to be positioned in a selected

one of a plurality of different positions and a second

1ifting and/or tool carrying means (B) mounted on the carriage
(35) so as to be movable either with or independently of

the first 1ifting and/or tool carrying means (A).

A machine according to claiml, characterized

in that the first 1ifting and/or tool carrying means (A)

is rotable relative to the support means (1-5) and connecting
means (6) connect the support means to the first 1ifting
and/or tool carrying means (A), the connecting means being
movable to rotate the first 1ifting and/or tool carrying
means (A) relative to the support means (1-5).

. A drilling and/or 1ifting machine comprising a movable

carriage (35), characterized byafirst 1ifting
and/or tool carrying means (A), a support means (1-5)
mounting the first 1ifting and/or tool carrying means (A)

to the carriage (35) so that the first 1ifting and/or tool
carrying means (A) is rotable about a first axis relative

to the support means (1-5), and means (6) connecting the
support means (1) to the first 1ifting and/or tool carrying
means (A), the connecting means (6) being movable to rotate
the first 1ifting and/or tool carrying means (A) relative

to the support means (1-5).

A machine according to claim 2 or 3,
characterized in that the connecting means

(6) comprises a crank member having a first arm and a second
arm, the first arm being extendable, particularly by means
of a piston and cylinder arrangement, to rotate the first
1ifting and/or tool carrying means (A) relative to the
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support means (1-5), preferably about a second axis not
parallel to the first axis. '

5. A machine according to any one of 2 to 4,

characterized in that the support means (1-5)
carries a bearing menas (3) which is rotably mounted to

- the first liffing and/or tool carrying means (A) to enable

the first 1ifting and/or tool carrying means (A) to rotate
relative to the support means.

. A machine according to Claim5, characterized

in that the support means comprises a boom member (2) pivo-
tally connected between the bearing means (3) and a part
of the carriage (35) and an extendable member (5), particu-
larly a piston and cylinder arrangement pivotally connected
between the bearing means (3) and the boom member (2) for
rotating the first 1ifting and/or tool carrying means about
a second axis (CC') not parallel to the first axis (AA').

. A machine according to claimé6, characterized

in that a further extendable member (4), particularly a
piston and cylinder arrangement, is connected between the
said part of the carriage (35) and the boom member (2)
for raising and lowering the first 1ifting and/or tool
carrying means (A) relative to the carriage.

8. A machine according to one of claims 4 to 7,

9.

character ized in that the first and second
axes are perpendicular.

A machine according to any preceding claim,
characterized in that the first 1ifting and/or
tool carrying means (A) are slidably mounted to the support
means (1-5). ‘

- ———



10

15

20

25

30

35

10.

11.

]2.

13.

14.

0188190

19 -

A machine according to any one of claims 5 to 9,
characterdized in that the first 1ifting and/or
tool carrying means (A) are slidably mounted in guide

means (7), to which the bearing means (3) is rotably mounted
and slidable by means of a piston and cylinder arrangement
(8).

A machine according to any preceding claim,
characterized 4n that a clamping means (17),
e.g. comprising a hydraulic piston and cylinder arrangement
(17a) is mounted to the first 1ifting and/or tool carrying
means, in particular the mast.

A machine according to claiml1l, characterized
in that gripping and turning means (18) are mounted to

the mast, said gripping and turning means preferably com-
prising gripping means rotatably mounted on the mast and
two piston and cylinder arrangements (18a,18b) mounted

on a frame (18e) of the gripping means and turning means
comprising two further piston and cylinder arrangements
(18c, 18d) for effecting rotation of the frame relative

to the mast. :

A machine according to claim 11 or 12,
characterized 1in that the first 1ifting and/or
tool carrying means is a drilling mast (A) having means

for supporting and driving a drilling tool, in particular

a rotary driil head (14).

A machine according to any one of claims 4 to 13 when
dependent on claim 3, characterized bya
second 1ifting and/or tool carrying means (B) mounted
on the carriage (35) so as to be movable either with or
independently of the first 1ifting and/or tool carrying
means (A).
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. A machine according to claim 1, 2 or 14,

characterized in that the second lifting
and/or tool carrying means (B) has a telescopic arm member
comprising a plurality of telescopable tubes (21,22,23)
having one end mounted to the carriage (35) and the other
end carrying means (29) for engaging a tool or load.

A machine according to claim 15, characterized
in that a first tube (22) is extendable from and retractable
into a second tube (21) of the plurality of telescopable
tubes by means of a piston and cylinder arrangement (24).
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