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Description

This invention relates to an apparatus for dril-
ling in earth formations and, more particularly, to
a drill rig for use in mineral exploration and the
like of the type specified in the preamble of claim
1.
As is well known, there are various types of
earth drilling techniques, including those known
as dual tube drilling, wire-line drilling, diamond
drilling, conventional drilling and drilling with
augers. Heretafore, drill rigs or apparatus have
been especially designed for each different type
of drilling and substantial changes of the drili rig
were necessary in order to change from one type
of drilling to another type of drilling. Further,
many conventional drill rigs were specifically
adapted for driving one size of drilling string.
Again, substantial modifications of the apparatus
are necessary to adapt the apparatus for a differ-
ent size of drill string. DE—A—2 219 819 discloses
a rotary drive mechanism for earth drilling
apparatus comprising a housing, a drive member
mounted in said housing for rotation therein
about a rotary axis and having an axial through-
bore opening at each end to the exterior of said
housing, a drill pipe coupling tool telescopically
mounted in said bore, first coupling means for
non-rotatably coupling said tool to a drill pipe and
a second coupling means for non-rotatably coup-
ling said tool to said drive member, said coupling
tool being telescopically movable between pre-
determined limits in said bore of said drive
member driving operation of said mechanism.
However, if it is desired to employ a pipe of a
different size or a different type of drive member,
considerable effort is required to dismantle this
drive mechanism, replace the drive member and
reassemble the drive mechanism. In addition, the
drive mechanism cannot be readily employed,
without special modifications and operating pro-
cedures, to make and break pipe joints.

A still further drawback of conventional drill
rigs is that they are not adapted for carrying out
all of the functions which are necessary to drive
and extract a drill string.

With transportation costs rising at an ever
increasing rate and mineral exploration being
extended to more remote areas, including moun-
tainous regions, it is becoming more difficult and
costly to transport drilling equipment and per-
sonnel to the drill site. For reasons which are
apparent, the helicopter has received much
favour as a mode of transportation. However,
because of their limited carrying capacity, heli-
copters are unable to transport heavier conven-
tional drilling rigs to remote locations, particularly
those in elevated regions. Thus, there is a need
for lighter drilling equipment which can more
readily be transported by helicopter or trucks.

The present invention provides an arrangement
which is easily and quickly modified for assemb-
ling drill string and drilling a bore hole, dis-
mantling a drill string and use with different sizes
of drill pipe.
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The foregoing are achieved by the provision of
a driil pipe drive mechanism adapted to rotatably
drive any one of a plurality of removable
generally tubular drill pipe coupling tools. The
mechanism includes a housing and a coupling
tool drive member or spindle rotatably and driv-
ingly mounted in the housing. The spindle ex-
tends through the housing and is formed with an
axial opening having means, such as splines or
the like, for telescopingly receiving and non-
rotatably coupling the drive spindles to any one of
the coupling tools.

The invention provides generally two
categories of drill pipe coupling tools. The first
category is intended primarily for use in assemb-
ling and driving a drill string into an earth forma-
tion while the second category is intended
primarily for use in dismantling and extracting a
drill string from an earth formation. Each tool of
both categories differ from one another in that it
is specifically constructed for coupling to a drill
pipe of a particularly outside diameter. However,
all of the tools have substantially the same ex-
terior configuration so that all can be mounted in
and driven by the drive spindle without any modi-
fication of the drive mechanism.

Each coupling tool also includes an axial open-
ing through which a portion of a drill pipe ex-
tends. One end, the upper end, of the tools is
formed with an cutwardly extending flange which
is abuttingly engageable with the upper end of
the drive spindle. The other end, the lower end, is
formed to receive means for removably retaining
the tool operatively dispased in the drive spindle.
In addition, the flange and retaining means coop-
erate to define predetermined limits of axial travel
of the coupling tools with respect to the drive
spindle during assembly and disassembly of drill
pipe sections as will be described in greater detail
later.

When it is desired to assemble and drive a drill
string, a coupling tool of the appropriate size of
the first category is selected and simply tele-
scopingly inserted with the upper end of the drive
spindle opening until the flange seats onto the
upper end of the spindle and then the retaining
means is attached to the lower end of the tool.
When it is desired to drive pipe of a different size
or dismantle the drill string, the retaining means
is simply removed from the tool mounted in the
drive spindle, the tool telescopingly removed and
the replacement or substitute tool inserted in the
manner described above. Thus, it will be seen that
the maodification of the drive mechanism for
different functions or sizes of pipe is extremely
simple and therefore the arrangement consider-
ably reduces labor cost associated with such
modification.

In order to render the drilling rig capable of
transportation by helicopter, the drilling rig is
constructed in at least two modules so that each
module can be independently transported to the
drilling site. One module consists of an air com-
pressor, including a compressed air reservoir and
prime mover, for supplying air down the drill



3 0 087 917 4

string as is well known. Another module consists
of a mast assembly including a drill pipe drive
mechanism and a hydraulic system, including
prime mover, a hydraulic pump and controls, and
fluid reservoir. The mast assembly is also con-
structed as an integral unit which is removably
mounted on the module. Thus, if a particular
vehicle or helicopter does not have the capacity to
carry the entire module, the mast assembly can
readily be removed and transported indepen-
dently. Further, the drive mechanism actuating
means is arranged in such a manner as to reduce
the strength requirements of the mast and there-
by reduce the overall weight of the module.

In accordance with the invention a drill pipe
rotary drive mechanism for an earth drilling
apparatus of the kind having a housing, a drive
member mounted in said housing for rotation
therein about a rotary axis and having an axial
throughbore opening at each end to the exterior
of said housing, a drill pipe coupling tool tele-
scopically mounted in said bore, first coupling
means for non-rotatably coupling said tool to a
drill pipe and second coupling means for non-
rotatably coupling said tool to said drive member,
said coupling tool being telescopically movable
between predetermined limits in said bore of said
drive member during operation of said
mechanism, is characterised by means on said
tool cooperable with said drive member for limit-
ing axial travel of said tool, said travel limiting
means including shoulder means adjacent one
end of said tool for abutting engagement with a
first portion of said drive member for limiting
travel of said tool in a first direction, and retaining
means removably mounted on the other end of
said tool, said retaining means being abuttingly
engageable with a second portion of said drive
member for limiting axial travel of said tool
relative to said drive member in a second direc-
tion opposite said first direction and being remov-
able from said coupling tool whereby to permit
telescopic removal of said tool from said drive
member.

Conveniently, said drive member and said
coupling tool have a cylindrical body portion and
a concentric, axial opening extending there-
through for receiving a portion of the length of a
drill pipe therein.

These and other features of the invention will
become more apparent from the following
description in which reference is made to the
appended drawings wherein:

Figure 1 is a view illustrating a form of drill pipe
with which the present drill rig is adapted to be
used;

Figure 2 is a diagrammatic, perspective view
illustrating the various components of the drill rig
of the present invention;

Figure 3 is a side elevational view of the
carriage and pipe drive mechanism;

Figure 4 is a rear elevational view of the
assembly of Figure 3;

Figure 5 is a partial cross-sectional view of a
portion of the pipe drive mechanism;
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Figure 5a is a partially broken elevational view
of an air swivel discharge device connected to a
coupling tool and the inner pipe member of a
dual-wall drill pipe;

Figure 6 is a partially broken top view of the
pipe drive mechanism illustrated in Figure 5;

Figure 7 is a top view of a pipe engaging tool
used for dismantling or “breaking” a pipe joint;

Figure 8 is a cross-sectional view taken along
line 8—8 of Figure 7;

Figures 9 and 10 are views similar to Figures 7
and 8 respectively but illustrating a tool for use
with a smaller size of pipe;

Figure 11 is a cross-sectional view of a pipe
drive tool similar to that illustrated in Figure 5 but
for use with smaller drill pipe;

Figures 12 and 13 are a top and edge view,
respectively, of a split ring for use in retaining a
pipe engaging tool in the top drive;

Figures 14 and 15 are a top and cross-sectional
view taken along line 15—15, respectively, of a
thrust retainer ring associated with the split ring;

Figure 16 is a side, partially cross-sectionai view
of the carriage;

Figure 17 is a front view of the carriage and top
drive assembly;

Figures 18 and 19 are side and front views,
respectively, of a carriage actuating mechanism
pull-up assembly showing the mast in dotted and
dashed lines;

Figures 20 and 21 are views similar to Figures
18 and 19 but illustrating a carriage actuating
mechanism pull-down assembly;

Figures 22 and 23 are views similar to Figures
18 and 19, respectively, but illustrating the hoist
mechanism;

Figure 24a is a longitudinal cross-sectional view
of a hoist plug for use in elevating a drill string;

Figure 24b is a bottom view of the hoist plug of
Figure 24a;

Figure 25 is a top view of the break-out wrench
mechanism illustrating the wrench operatively
engaged with a section of pipe.

The primary function of the drill rig of the
present invention is to assemble and rotatably
drive a drill string into an earth formation at a
desired drilling site and extract and dismantle the
drill string. A drill string is comprised of serially
connected lengths of drill pipe. Each length of
pipe is threaded at each end for threaded engage-
ment with one end of an adjacent pipe.

As shown in Figure 1, one end of the pipe 10 is
formed with internal thread and is referred to as a
"box’’ 12. The other end of the pipe is formed with
an external thread, referred to as a “pin” 14, A
cutting bit (not shown) is connected to the lower-
most pipe section.

Adjacent the box and pin of each pipe section
are a pair of flattened diametrically opposed
recesses or slots. The slots are provided for
threadedly engaging and disengaging (“break-
ing”"} a pair of pipe sections. The slots adjacent
the box are engageable with a hydraulic break-out
wrench and called “box end break-out slots” 16,
while the slots adjacent the pin, calied "“pin end
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break-out slots”” 18, are engageable with pivoted
dogs of a break-out tool removably mounted in
the pipe drive mechanism.

While not limited thereto, the present invention
is particularly intended for use with double or
dual-wall pipe sections wherein an inner pipe 20
is concentrically mounted within the above de-
scribed pipe in a well known manner. The inner
and outer pipe members together define an annu-
lar passageway 22 for communicating a fluid,
such as air, from the surface to the cutting bit and
the inner pipe defines a bore 24 for communi-
cating the fluid and cuttings to the surface.

The major components of the drill rig are pro-
vided by two separate modules 25 and 26, each
having a weight which is readily transportable by
helicopter. Module 25 includes a sled or base 27
on which are mounted a mast assembly 30, a
prime mover 28, such as a diesel engine, a
hydraulic system 29 including a hydraulic pump
and reservoir for supplying pressured fluid to
various hydraulic cylinders and motors of a mast
assembly 30. Module 26 includes a sied 31 carry-
ing a compressed air system 33, including an
engine 35, a compressor and reservoir 37, for
supplying pressurized air via conduit 39 to an air
swivel discharge device 41 mounted on a drill
pipe drive mechanism of assembly 30. The dis-
charge device, in turn, supplies air to passageway
22 as explained earlier. The air swivel discharge
device also connects the outlet of bore 24 of inner
pipe 20 to a cyclone 43 via conduit 45 in a manner
well known to those skilled in this art. Lengths of
pipe sections 10 are stored in a pipe rack 47 as
shown in Figure 2.

The mast assembly 30 (Figure 2) includes a
mast 32 having a track 34, a carriage 36 movable
along the track, a drill pipe rotary drive
mechanism 38 mounted on the carriage, a
carriage actuating mechanism 40 mounted on the
mast, a hoist mechanism 42 for haisting the drill
string or the drive mechanism mounted on the
mast and a “break-out wrench’ mechanism 44
{(Figure 25) mounted on the base of the mast. Each
of these components are described in greater
detail hereinafter. The following description out-
lines the general features and purposes of these
components.

The mast 32 operatively supports the other
above-mentioned components of the assembly
30. It is operatively supported in a vertical posi-
tion. The track 34 extends longitudinaily of the
mast and is comprised of a pair of facing channels
disposed at two adjacent corners at the front side
of the mast. The mast is illustrated in detail in
Figures 2 and 18—23 (in phantom lines).

The carriage 36 is connected to actuating
mechanism 40 for vertical movement along track
34. lts primary function is to support the pipe
drive mechanism 38. Carriage 36 is best illus-
trated in Figures 3, 4, 16 and 17.

The rotary pipe drive mechanism 38, herein-
after called ““top drive”, defines a rotary axis and
is mounted on the carriage for movement there-
with longitudinally of the mast and pivotal move-
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ment about .a horizontal axis between a first
position and a second position. The first position
is the normal operating position of the top drive
wherein the rotary axis is substantially vertical
and the top drive rotatably drives a pipe coupling
tool for driving a drill string, threadedly engages
or disengages a pair of pipe sections or hoists the
drill string as will be explained in greater detail
later. The second position is the pasition in which
the top drive is disposed when pipe is added and
removed. In this position, the top drive is dis-
posed about 90° from the first position with the
underside of the top drive facing outwardly away
from the mast and the rotary axis is substantially
horizontal. A detent mechanism is provided for
resiliently retaining the top drive in either posi-
tion. The top drive is illustrated in Figures 3—6.

The carriage actuating mechanism 40 is
generally comprised of a pair of hydraulic cylin-
ders disposed on opposite sides of the mast,
adjacent the side on which the carriage is mov-
able, and mounted on the base of the mast. The
hydraulic cylinders are operatively connected to
the carriage by cables arranged for selectively,
reversibly actuating the carriage. The actuating
mechanism is best illustrated in Figures 18—21.

The hoist mechanism 42 is generally comprised
of a single hydraulic cylinder disposed adjacent
the side of the mast opposite the side on which
the carriage is mounted and is mounted on the
crown of the mast. The hoist mechanism is selec-
tively ‘connectable to either the upper length of
pipe of drill string or the top drive for raising the
drill string, as will be explained in greater detail
hereinafter. The hoist mechanism is best illus-
trated in Figures 22 and 23.

The break-out wrench mechanism 44 is a
hydraulically actuated, extendable and retractabie
wrench for selectively engaging a pipe section
and preventing rotation thereof during assembly
and disassembly of a drili string. The break-out
mechanism is best illustrated in Figure 25.

Rotary Pipe Drive Mechanism — Top Drive

The top drive 38, illustrated in Figures 3—86, is
generally comprised of a transmission or gear
box 50, a speed reducer 52, and a hydraulic motor
54, The speed reducer 52 is drivingly connected to
the input shaft 56 of the gear box and bolied to
the gear box casing 58 while the hydraulic motor
54, which is preferably of the reversible, variable
displacement type, is drivingly connected and
bolted to the speed reducer 52, as shown in
Figures 3 and 4. The motor is connected to
hydraulic system 29 via appropriate conduits 53
{(Figure 4). The speed reducer and motor are of
conventional construction and accordingly are
neither illustrated nor described in detail herein.

Casing b8 is generally of box-shaped con-
figuration and houses a drive pinion 60, which in
the illustrated embodiment is integral with input
shaft 56, a crown gear 62 which meshingly
engages with pinion 60 and a tubular drive spin-
dle 64 bolted to crown gear 62. As will be
described more fully later, the drive spindie is
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adapted to removably receive and drive any one
of the several pipe engaging or coupling devices
so that the top drive can be quickly and readily
modified to drive pipe of different sizes and carry
out functions other than driving the drill string
including threadedly engaging and disengaging
adjacent pipe sections and hoisting the drill
string.

Drive spindle 64 is formed with a radially out-
wardly extending flange 66 adjacent its mid-
portion, which flange is abuttingly engaged with
and secured by bolts 68 to a radially inwardly
extending flange 70 of crown gear 62, as best
shown in Figure 5. The drive spindle 64 and crown
gear 62 are rotatably mounted in the casing 58 by
upper and lower bail bearing assemblies 72 and
74. Upper and lower oil seals 76 and 78 are dis-
posed between each end of the drive spindle 64
and bore 80 of the casing 58 as shown in Figure 5.
The oil seals are protected and retained in posi-
tion by upper and lower oil seal guard rings 82
and 84 bolted to casing 58.

Drive spindle 64 is also formed with a bore 86
which telescopingly and removably receives the
pipe coupling devices. Bore 86 is formed with at
least one, but preferably a plurality of longi-
tudinally extending keyways 88. As will be ex-
plained later, upper annular edge 90 of spindle 64
serves to support the removable pipe coupling
tools.

It will be seen that actuation of motor 54 effects
rotation of shaft 56 and pinion 60.in one direction
and rotation of crown gear 62 and spindle 64 in
the opposite direction. Reverse rotation of the
motor results in reverse of the motor results in
reverse rotation of the spindle and, inasmuch as
the motor is of the variable displacement type, the
spindle can be driven at various speeds and used
for various purposes such as rotatably driving a
drill string and making and breaking tool joints
between adjacent pipe sections.

Pipe Coupling Tools

Figures 5 and 7—11 illustrate pipe coupling
devices or tools which form an important part of
the present invention. The tool generally desig-
nated by reference numeral 100 in Figures 5 and
11 is used primarily for rotatably driving a drill
string and threadedly engaging adjacent, axially
aligned pipe sections. The tool generally desig-
nated by reference numeral 170 in Figures 7—10
is intended for use primarily as a break-out tool,
i.e., for threadedly disengaging adjacent pipe
sections. However, both tools can also be used for
hoisting the drill string.

Drive tool 100 is generaliy comprised of a cylin-
drical body portion 102 having an internal thread
104 at its lower end 1086, at least one, but prefer-
ably a plurality of longitudinai, equally spaced
keys 108, and a radially outwardly extending
flange 110 at its upper end 112. An externally
threaded neck portion 114 extends axially from
the upper end of tool 100. An external radially out-
wardly facing circumferential slot 116 is formed
adjacent the lower end 106 of the tool.
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Thread 104 is formed to threadedly receive one
end of a cylindrical tool known as a ‘“saver sub”. A
saver sub is generally a short length of pipe
externally threaded at both ends and is normally
used at locations where extensive threading and
unthreading occurs. Thus, the relatively inexpen-
sive save sub takes most of the wear. The other
end of the save sub is threadedly received in the
box end of a length of drill pipe. It wili be under-
stood that the lower end of the tool 100 could be
formed with an external thread adapted to be con-
nected directly to the box end of a drill pipe
thereby obviating the need of a saver sub if so
desired.

In the embodiment shown, the keys 108 are
formed by welding elongated steel bars 118 in
four elongated, fongitudinal slots 120 formed on
the outer cylindrical periphery of the tool 100. The
keys are received in keyways 88 of drive spindle
64 and serve to transmit torque from the drive
spindle 64 to the body portion of the tool. The
term axial splines used hereinafter is intended to
refer to any arrangement which non-rotatably
couples two components while permitting rela-
tive axial movement therebetween.

Flange 110 defines a radial annular shoulder
122 which abuttingly engages upper annular edge
90 of spindle 64. Thus, the tool is thereby verticai-
ly supported in the top drive by the spindle 64, in
addition to serving as the means of supporting
the tool in the top drive, the flange serves as a
“flinger’’ — a means whereby contaminants, such
as dirt, are centrifugally propelled away from the
upper oil seais 76.

Threaded neck portion 114 is adapted to be
threadedly connected to an air discharge swivel
41, as illustrated in phantom in Figure ba. The
neck 114 defines an opening 124 to receive an
inner pipe section, as also shown in Figure 5a,
which is sealingly connected to the air discharge
swivel and provides an annular passageway be-
tween the inner pipe and opening 124 for com-
municating air to passageway 22. As explained
earlier, an air discharge swivel is a device for con-
necting a supply of air to annular passageway 22
and bore 24 of the inner pipe to an exhaust con-
duit which, in turn, is connected to a cyclone 43
for separating air from cuttings whiie the drill
string rotates. Air swivel discharge devices are
well known and therefore are not described in
detail herein. In practice, a pipe coupling tool 100
remains connected to the air discharge swivel
unless a tool for use with a different sized pipe is
required. In such case, the tool is simply
threadedly removed and the desired tool is
threaded onto the air discharge swivel.

A split thrust ring 130 and a retaining ring 132
are provided for preventing inadvertent removal
of the drive tooi 100 and for limiting longitudinal
or axial travel of the tool 100 relative to the top
drive. As will be described in greater detail later,
such movement is desirable when threadedly
engaging adjacent lengths of pipe. )

As shown in Figures 12 and 13, split ring 130 is
comprised of a pair of arcuate arms 134, 134 con-
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nected at one end for pivotal movement about a
pin 136. In the position shown in Figure 13, arms
134, 134 define a cylindrical surface 138 whose
diameter is slightly larger than the inner diameter
of peripheral slot or groove 116 of tool 100. Thus,
ring 130 is adapted to be fitted into the slot 116
and is readily removable therefrom by pivotally
manipulating arms 134, 134.

Retaining ring 132, shown in Figures 14 and 15,
is provided to prevent separation of arms 134, 134
of the split ring yet permit quick removal of the
split ring from the tool and the tool from the top
drive. Ring 132 is formed with a skirt portion 140
and an annular shoulder portion 142. Shoulder
portion 142 defines axial opening 144 which tele-
scopingly receives body portion 102 of tool 100.
Opening 144 is formed with four keyways 146 for
slidingly receiving keys 108 of the tool. The skirt
portion 140 is formed with an opening 147 sized
to loosely receive the outer periphery of split ring
130 as shown in Figure 5. The retainer ring 132 is
maintained in the position shown in Figure 5 by
gravity.

Thus, in order to remove the drive tool from the
top drive, retaining ring 132 is telescopingly
moved upwardly, as viewed in Figure 5, the split
ring 130 is removed from slot 116 by opening or
separating arms 134, 134 and ring 132 is slid
downwardly and away from the tool. The tool
(and its associated air discharge swivel) is then
free to be removed from the top drive by moving
it axially upwardly and outwardly of the drive
spindle. The reverse procedure is adopted to
operatively locate a tool in the top drive.

The distance between the shoulder 122 of the
drive tool 100 and the upper surface 148 of ring
132 is arranged to be longer than the axial length
of the drive spindie 64 by an amount at least equal
to the length of the thread of the box (or pin) of a
drill pipe. This avoids the need of incrementally
lowering the top drive when the top drive is used
to thread an additional pipe section to the drill
string in a manner to be described {ater. However,
it is pointed out that during such procedure,
assuming a length of pipe has been mounted on
the save sub attached to the drive tool and the pin
end of the drill pipe has been aligned with and
brought into abutting engagement with the box
end of the upper pipe of the drill string, the top
drive is lowered untii the lower end of the drive
spindle 64 abuts surface 148 of ring 132. Then, the
drive spindle 64 is rotated in a clockwise direction
{viewed downwardly in Figure 5). Such rotation
threadedly engages the pin of the pipe being
added to the upper box of the drill string. As this
occurs, the pipe being added and the drive tool
move downwardly relative to the top drive so that
no vertical adjustment of the position of the top
drive is required during this operation.

Coupling tool 150 illustrated in Figure 11 is in all
material respects the same as that illustrated in
Figure 5 except that it is constructed for use with
drill pipe of smailer outside diameter. Specifically,
the body portion 152, keys 154, annular flange
156, neck portion 158 and peripheral slot 160 are
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identical to those of tool 100 so that tool 150
cooperates with drive spindle 64 and split and
retaining rings 130 and 132 in precisely the same
manner as tool 100. However, an insert 162
replaces internal thread 104 of tool 100 and pro-
vides an internal thread 164 of smaller diameter
than thread 104 for use with smaller drill pipe. As
shown, insert 162 is welded to the body portion.

It will be understood that in addition to transfer-
ring torque to the drill string, the above described
coupling tools can be used to transmit axial forces
to the drill string in situations where hoisting
effort is required. Thus, should the drill string
become jammed, as sometimes occurs the
carriage actuating mechanism is actuated so as to
apply a vertical force to the carriage which force is
transmitted to the top drive casing. The force is in
turn transmitted to the drive spindle, via the ball
bearing assemblies and then to the drive tool
flange, body portion and drill pipe.

Figures 7 and 8 illustrate a “break-out” tool 170
intended for use in threadedly disengaging two
pipe sections and, hoisting the drill string in the
event that additional hoisting-effort is required to
release a jammed drill string.

Break-out tool 170 is constructed so as to be
received in and rotatably driven by drive spindle
64 in the same manner as drive tool 100, Thus,
tool 170 is formed with a tubular body portion 172
having four equally spaced keys 174 and a peri-
pheral slot 176 adjacent lower end 178 thereof for
reception of split ring 130 and retaining ring 132.
The upper end 180 is formed with a flange 182
having an annular shoulder 184 for abutting
engagement with upper edge 90 of drive spindle
64 and application of an upward thrust to the tool
when required. As with tools 100 and 150, the
length of tool 170 is such as to permit axial travel
of the tool relative to drive spindle 64 and thereby
avoid the need of incrementally raising the top
drive as a pipe section is unthreaded. Further, tool
170 is mounted on and removed from the drive
spindle 64 in precisely the same manner as tools
100 and 150.

The body portion is formed with an axial bore
or opening 186 adapted to telescopingly receive a

. length of pipe section as shown in dotted lines in

Figure 8.

- Secured to flange 182 by bolts 185 are a pair of
concentric annular discs 187 and 188 between
which are confined a pair of diametrically
opposed dogs 190. Each dog 190 is formed with a
cylindrical portion 192 from the opposite ends of
which extend stub shafts or pins 194 received for
pivotal movement in blind bores 196 formed in
abutting surfaces 198 and 200 of discs 187 and
188 respectively. Also formed in discs 187 and 188
adjacent each bore 196 are chambers 202 which
receive torsion or spiral springs 204 which serve
to bias dogs 190 toward the solid line position
shown in Figure 8.

Extending radially outwardly and longitudinally
of each dog 190 is a jaw portion 206 adapted to be
received in previously mentioned pin end break-
out slots 18 of a pipe section as shown in Figure 8.
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The break-out tool 208 illustrated in Figures 9
and 10 is in all material respects the same as the
tool illustrated in Figures 7 and 8 except that it is
used with a pipe section of smaller outside dia-
meter. This tool utilizes the same tubular body
portion 172 but discs 210 and 212 having a
smaller inside diameter and locating the dogs 214
closer together are utilized. In addition an inner
cylindrical tube 216 is concentrically disposed
within the tubular body position. As shown, the
upper end of the inner tube is welded to the lower
disc 212 while a spacer block 213 is disposed
between the lower end of the inner tube 216 and
the body portion 172.

When it is desired to remove the drill string
from the bore hole, the drive tool 100 and air dis-
charge swivel 43 are removed from the top drive
in the manner previously explained and the
break-out tool 170 is operatively positioned on the
top drive as also previously explained with
respect to drive tool 100. The carriage actuating
mechanism is then actuated to lower the carriage,
and hence the top drive, to a position adjacent the
bottom of the mast. It will be understood that the
top drive will remain in this position during the
break-out operation unless the hoist mechanism
is incapable of raising the drill string in which
case the carriage actuating mechanism is used to
provide additional vertical thrust.

It will be understood that the break-out wrench
has been engaged with the box end break-out
slots 16 of the uppermost pipe section of the drill
string and supports the drill string, at least in part.
So arranged, the rig is ready for the break-out
operation.

A hoist plug, secured to the free end of a cable
connected to the hoist mechanism to be de-
scribed in greater detail later, is passed thrugh the
break-out tool bore 186 and threaded into the box
end of the uppermost pipe section of the drill
string. The hoist mechanism is then actuated
slightly so as to remove the weight of drill string
from the break-out wrench and the wrench is
retracted. The hoist mechanism is thereafter actu-
ated to raise the drill string the length of a pipe

section. As the drill string is raised, the periphery.

of the drill pipe surface pivots the dogs 190 to the
dotted line position shown in Figure 8 against the
bias of torsion springs 204. Once the pin end
break-out siots 18 reach dogs 190, the dogs snap
into the siots to the solid line position shown in
Figure 8 assuming the slots are properly angular-
ly aligned with the dogs. If not, the break-out tool
and drill pipe are rotated slightly by actuating the
top drive. The hoist mechanism is then lowered
slightly until the upper flattened surface 206 of the
dogs engage the upper transverse edges 210 of
slots 18. This vertically aligns the box end break-
out slots of the next pipe section with the break-
out wrench which is then extended to engage
such slots. It may be necessary to rotate the drill
string by actuating the top drive in order to angu-
larly align the box end break-out slots with the
wrench. Once so engaged, the wrench prevents
rofation of the drill string.
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The top drive is then reversely rotated thereby
reversing rotating the uppermaost pipe section, via
drive spindle 64 and break-out tool 190. As the
upper pipe section is rotated, its pin unthreads
from the box of the next lower pipe section and
the pipe moves upwardly under the influence of
the threads as well as that of a spring mechanism
associated with the hoist mechanism. Further,
dogs 180 move relatively downwardly in the pin
end break-out slots 18 and thus slots 18 must be
of sufficient length to accommodate such move-
ment.

Once the upper pipe section has been
separated from the next pipe section, the hoist
mechanism is actuated to raise the separated pipe
section free of the top drive. The hoist is then
actuated to lower the pipe section which is placed
in a pipe rack 47 {Figure 2} disposed adjacent the
drill rig. The hoist plug is removed from the pipe
section and the operation is repeated until the
drill string is compleiely dismantled.

The Mast

As shown in Figure 2, the mast 32 is an
elongated parallel-piped structure defined by two
rear tubular steel corner posts 230, two front
posts 232 constructed of channel members,
whose open sides face one another and define
track 34, and intermediate tubular steel braces
234. The mast is also formed with a base 236 and
a crown 238.

As also shown in Figure 2, the mast is disposed
in an upright position during use. However, the
mast is adapted to be pivoted to a horizontal
position during transport on sled or skid 27. This
is achieved by a pair of outwardly projecting pins
242 welded or otherwise secured to a brace
member 234, as shown. The pins 242 are received
in cradles 244 of support posts 246 associated
with sled 27. A support bracket 248 supports the
upper end of the mast during transport and a
wedge lock at the base of the mast will maintain
the mast in its upright position during use.

The Carriage

The carriage 36 is comprised of two sections
250 and 252 which are mirror images of one
another. Section 250 is associated with and
supports the left side of the top drive and while
section 252 is associated with and supports the
right side of the top drive. While the foliowing
description is referrable to section 250, it is to be
understood that the description is equally applic-
able to section 252.

With reference to Figures 3, 4, 16 and 17,
carriage section 250 includes an elongated outer
plate 254 having rollers 256 and 258 rotatably
mounted at its opposite ends. Rollers 256 and 258
are disposed for movement within the channel
shaped members defining track 34. Spaced lat-
erally inwardly of plate 254 is an inner plate 260
connected to plate 254 by lateraily extending,
spaced connector plates 262, 262. Inner plate 260
is formed with an arcuate, rearwardly extending
detent plate 264 having an arcuate guide surface



13 0 087 917 14

266 and recesses 268 and 270 spaced approxi-
mately 90° apart.

Extending between plates 254 and 260 is a pivot
pin 272 having an inwardly disposed head 274.
The opposite end of pin 272 is welded or other-
wise secured to plates 254 and 260. Pin 272
extends inwardly beyond inner plate 260 and
defines between plate 260 and head 274 a journal
portion received in a two part support and pivot
block 276 boited to the casing of the top drive.
Thus, the top drive is supported for pivotal move-
ment about the axis of pins 272 between a first
and a second position. In the first position, ilius-
trated in Figures 3 and 4, the rotary axis of drive
spindle is vertically disposed and the top drive
may be used for the previously described oper-
ations. The second position of the top drive facili-
tates the addition of lengths of pipe to the top
drive. In this position, the top drive is disposed
about 90° about the axis of pins 272 from the first
position with the underside of top drive facing
away from the mast. When so disposed a length
of pipe section may be threaded onto the saver
sub attached to the drive tool by either manually
rotating the pipe or slowly rotating the top drive.

Secured to the underside of the top drive casing
is a detent roller assembly 280 which houses a
spring biased roller 282 (Figure 16). Roller 282
engages guide surface 266 of detent portion 264
of plate 260. Recesses 268 and 270 define the first
and second positions respectively of the top
drive. The load of the spring within detent roller
assembly 280 may be adjusted by nut 284.

A torque and guide member 286 engageablie
with detent roller assembly 280 positively locates
the top drive in the first position.

Secured to one of the pivot blocks 276 is an air
swivel torque slide 288 for preventing rotation of
the outer housing of the air discharge swivel.

Carriage Actuating Mechanism

The carriage actuating mechanism 40 is com-
prised of a “pull-up’” assembly 300 (Figures 18
and 19} and a “pull-down” assembly 302 (Figures
.20 and 21). Both assemblies are actuated by the
same two hydraulic cylinders 304, 304 vertically
disposed on laterally opposed sides of the mast
32. The two cylinders are secured to the base of
the mast by a support bracket 306 (see Figures 18
and 20). Attached to the free end of the piston rod
of each cylinder is a puiley assembly 307 having
pulleys 308 and 310.

With reference to Figures 18 and 19, the pull-up
assembly includes a cable 312 having one end
314 secured to one section of the carriage in the
manner shown in Figures 16 and 17. Cable 312 is
trained about pulley 308 of one pulley assembly
307, pulleys 316 and 318 (Figure 19) rotatably
mounted in the mast base, and pulley 308 of the
other pulley assembly 307. The other end 319 of
cable 312 is then releasably connected to the
other section of.the carriage as also shown in
Figures 16 and 17. A turnbuckie 322 is provided
for adjustably tensioning the cable.

Thus, it will be seen that when cylinders 304 are

10

15

20

25

30

35

40

45

50

55

60

65

actuated in unison to extend the piston rods, the
ends 314 and 319 of cable 312 will move upwardly
and thereby apply a vertical thrust to the top
drive. It will be noted that the top drive will move
upwardly at twice the rate of the piston rods.

With reference to Figures 20 and 21, the puli-
down assembly 302 is comprised of two cables
330 and 332 each associated in an identical
manner with one of the hydraulic cylinders 304.
One end 334 of each cable is adjustably and
removably connected to the crown of the mast, as
best shown in Figure 20, whiie the other end 336
of each cable is removably secured to a respective
section of the carriage, as shown in Figures 16
and 17.

From end 334, each cable extends downwardly
and trained about upper pulley 310 of pulley
assembly 307, upwardly and trained about pulley
338 rotatably mounted on the crown, and down-
wardly and trained about pulley 340 rotatably -
mounted in the mast base.

Thus, when cylinders 304 are actuated in un-
ison to retract their respective piston rods, ends
336 of the cables 330 and 332 move downwardly
and apply a downward thrust or force to the
carriage and, hence, the top drive.

Two important features are to be noted. Firstly,
it is known that the capacity of hydraulic cylinders
is larger when its piston rod is extended than
when it is retracted. In the present instance, the
larger capacity of the cylinders is utilized for
pulling up where higher capacity is required.
Secondly, the hydraulic cylinders are mounted on
the base rather than on the crown as is known.
Thus, the mast need not absorb as much of a load
and may therefore be made lighter, it being
understood that weight is an important con-
sideration in helicopter transportable drill rigs.

it will be understood that means is provided for
vertically guiding the piston rods.

The Hoist Mechanism

The hoise or haul-out mechanism 42 is illus-
trated in Figures 22 and 23 and is comprised of a
single inverted, vertically extending hydraulic
cylinder 350 mounted on the mast crown adjacent
the rear side 352 (remote from the top drive) of
the mast. A pulley 354 is secured to the end of the
piston rod 356 of the cylinder. A pivot head
assembly 358 pivotally mounted atop the mast
crown, as shown in Figure 23, is comprised of a
pair of spaced arms 360 connected at one end 362
to the crown and centrally supported by a com-
pression spring assembly 364. A stop 363 is pro-
vided to limit downward travel of the assembly. A
pair of pulleys 366 and 368 are rotatably mounted
on arms 360 as shown.

A cable 370 has one end 372 connected to the
crown and its intermediate portion trained about
pulleys 354, 366 and 368. The other end 374 of the
cable 370 is fitted with a hook (not shown) or the
like for connection to a hoist plug 376 or a bail
(not shown) secured to the upper end of the air
discharge swivel.

The pivot head assembly 358 is provided to
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maintain cable 370 in tension during the break-out
operation as well as maintain an upward force on
the pipe section being removed without incremen-
tally raising the hoist mechanism.

Hoist plug 376 is illustrated in Figures 24a and
24b and is comprised of a tubular body portion 377
having an externally threaded lower end portion
378 which is threadedly engageable with the box
end of a drill pipe section. A shaft 379 having a
head 380 at its lower end and a thread 381 at its
upper end is disposed in body portion 377. Head
380 bears against a thrust bearing 382 which in
turn bears against an internal shouider 383 in the
plug body. An oil seal 384 and retaining ring 385
close the lower end 378 of the plug. A clevis 386 is
threaded onto upper end 381 of shaft 379 againsta
ball bearing 387. A removable clevis pin 388 is
mounted in the clevis as shown for securing the
end 374 of cable 370 to the hoist plug. The body
portion is formed with a spoked, ringed handle 389
at its upper end for manually rotating the body
portion with respect to the shaft. As best shown in
Figure 24b, threaded portion 378 is formed with a
pair of opposed flattened surfaces 390 so that the
lower end of the plug can be passed between the
dogs 190 of a break-out tool 170 without moving
the dogs.

Thus, when it is desired to use the hoist
mechanism, end 374 of cable 370 is secured to
clevis 386 and the lower end 378 of the plug is
passed through bore 186 of tool 170 and threaded-
ly engaged with the box of the uppermost drill pipe
section of the drill string to be raised by rotating
handle 389 and hence plug body 377. Cylinder 350
is then actuated to extend piston rod 356, and raise
end 374 of cable 370, the hoist plug 376 and drili
string. Once the upper drill pipe section of the drill
string has been removed from the drill string and
the top drive, piston rod 356 is retracted to lower
the drill pipe section, the drill pipe section is
unthreaded from the hoist plug section and piaced
in the pipe rack.

The Break-Out Wrench Assembly

The break-out wrench assembly is illustrated in
Figure 25 which is a top view of the mast base. The
assembly includes a wrench member 400 having a
wrench head 402 and an elongated body portion
404, Wrench member is slidably mounted on the
upper surface 406 of the mast base for recipro-
cation from a first extended position illustrated in
Figure 25 whereat the wrench is in engagement
with a section of pipe and a second, retracted
position whereat the wrench is clear of the drill
string permitting rotation and/or axial movement
of the latter.

Wrench head 402 is formed with a pair of
opposed flattened surfaces 408 slidingly engage-
able with the box end break-out slots 16 of a pipe
section. The wrench member is guided for recipro-
cal movement by a bracket 410 boited to surface
406 and associated with body portion 404 and a
pair of guides 412 secured to surface 406 and
associated wing projections 414 extending from
head 402. As shown in dotted lines in Figure 25, a
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bar 416 secured to body portion 404, extends
through a slot 418 in surface 406 into the mast base
and is connected to a hydraulic cylinder 420
disposed within the base. The wrench head is
supported by a surface 422 of a pipe guide
member 424 formed in the mast base.

Operation
Assembling Drill String and Drilling

Initially, the carriage actuating mechanism 40 is
actuated to move the top drive mechanism 38to a
convenient lower position on the mast. An air dis-
charge swivel mechanism having an appropriate
pipe coupling tool 100 or 150 attached thereto is
inserted into the bore 86 in spindle 64. The split
thrust ring 130 and retaining ring 132 are then
assembled on the pipe coupling tool.

The top drive 38 is manually pivoted about pins
272 from its first position to its second position.
The top drive is maintained in the second position
by the detent assembly. it should be noted at this
point that the pins 272 extend through or near the
centroid of the top drive, speed reducer, motor and
air discharge swivel so that relatively little effortis
required to move the top drive between its two
positions.

An appropriate cutting bit is connected to the
down hole end of the first drili pipe and the box end
of such pipe is threaded onto the saver sub
extending from the drive tool either by manually
rotating the drill pipe or rotating the top drive while
the pipe section is held stationary.

The carriage actuating mechanism is actuated to
raise the top drive to the upper end of the mast 32.
As the top drive rises, the weight of the pipe over-
comes the effort of the spring detent assembly and
the pipe moves towards a vertical position. The
stop 286 engages the detent housing and thereby
positively locates the top drive in its first, driving
position.

The lower end of the pipe is placed above the
pipe guide in the mast base and the carriage
actuating mechanism is actuated to lower the top
drive until the cutting bit engages the ground. The
carriage actuating mechanism is deactivated and
the rig is ready for drilling.

Motor 54 is actuated to begin the drilling oper-
ation. The drilling continues until the box end
break-out siots 16 are vertically aligned with the
break-out wrench. Hydraulic cylinder 406 is actu-
ated to extend break-out wrench 400. The top drive
is rotated if necessary in order to angularly align
the box and break-out slots with the flattened
surfaces 408 of wrench 400. Thus, the portion of
the drill string in the bore hole is held against
rotation. Motor 54 of the top drive is reversed so as
to threadedly disengage the saver sub from the
box of the drill pipe. Thereafter, the carriage
actuating mechanism is activated to raise the top
drive slightly. The top drive is then pivoted to its
second position and is ready to repeat the fore-
going procedure.

The mode of adding the second and subsequent
pipe sections to the drill string is substantially the
same as the mode of adding the first pipe.
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A new length of pipe is threaded onto the saver
sub as explained previously. The top drive is
raised until the pin of the new pipe clears the box
of the pipe already in place. The top drive is then
lowered while the pin of the new pipe enters the
box of the pipe already in place and the lower
edge of the drive spindle abuttingly engages the
upper surface 148 of retaining ring 132. The top
drive is then rotated until the new pipe is fully
threadedly engaged with the pipe already in
place. It will be noted that as the new pipe is being
threaded, it moves downwardly with respect to
the top drive by virtue of the longitudinal clear-
ance originally provided between the drive tool
and the drive spindle so that it is not necessary to
incrementally lower the top drive as the new pipe
section is being threaded.

In the event that the drill string becomes jam-
med in the bore hole, the carriage actuating
mechanism is actuated to apply an upward thrust
to the drill strip via the top drive and coupling
tool. Should the carriage actuating mechanism be
incapable of raising the drili string, the hoist
mechanism is attached to a bail (not shown) on
the air discharge swivel or the top drive and it is
actuated to apply an additional upward thrust to
the drill string. Once the drili string is cleared, the
hoist mechanism is disconnected and the top
drive motor is activated to ream the bore hole and
continue drilling.

Disassembling a Drill String
When it is desired to remove the drill string

from the bore hole, the break-out wrench is ~

engaged with the box end break-out slots 16 of
the uppermost pipe section of the drill string and
the top drive is reversibly rotated so as to dis-
engage the saver sub from the box end of the
uppermost pipe of the drill string. The top drive is
then raised to a convenient position whereat the
air discharge swivel and its accompanying pipe
coupling tool 100 {or 150) are removed by remov-
ing split thrust ring 130 and retaining ring 132 as
previously explained. Following this, a break-out
tool 170 is inserted into the drive spindle 64 and
the split thrust ring and retainer ring are assem-
bled thereon so as to retain the break-out tool
operatively disposed on the top drive.

The top drive is then lowered to a position
adjacent the lower end of the mast. A hoist plug
380 is then secured to the end 374 of cable 370 of
the hoist mechanism, extended through the open-
ing in the break-out tool 170 and threadedly
engaged with the threads in the box end of the
uppermost pipe of the drill string. Thereafter, the
hoist mechanism is actuated to raise the drill
string slightly so as to move the weight of the driil
~ string from the break-out wrench. The break-out
wrench is retracted and the hoist mechanism is
actuated to raise the drill string the length of a
drill pipe. As this occurs, the drill string passes
through axial bore 186 of the break-out tool and
the dogs 190 are pivoted outwardly of bore 186
against the bias of spring 204. The drill string is
raised until the box end break-out siots of the next
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pipe are vertically aligned with the break-out
wrench and the dogs 190 are vertically aligned
with the pin end break-out siots. As previously
explained, it may be necessary to rotate the top
drive so as to angularly align the dogs 190 and
break-out wrench 400 with the pin end break-out
slots 18 and box end break-out slots 16, respec-
tively. At this point, it is to be noted that shoulder
184 of flange 182 of break-out tool 170 abuttingly
engages annular surface 90 of drive spindle 64
and the dogs 190 are disposed at the upper end of
the longitudinally elongated pin and break-out
slots. Additionally, the compression spring
assembly 364 of pivot head assembly 358 of the
hoist mechanism are compressed and upwardly
bias the drill string. Thus, as the top drive is
reversely rotated, the upper drill pipe is un-
threaded from the drill string and moves up-
wardly both under the influence of the action of
unthreading and the bias of the compression
spring assembly. Further, it will be noted that
dogs 190 move relatively downwardly of the pin
end break-out slots and the break-out tool moves
axially upwardly relative to the top drive. As
previously explained, incremental vertical adjust-
ment of the top drive is not necessary.

Once the upper drill pipe has been completely
unthreaded, the hoist mechanism is retracted and
the decoupled pipe is piaced in the pipe rack. The
above described procedure is then repeated until
the drill string is fully dismantied.

Claims

1. A drill pipe rotary drive mechanism (38) for
an earth drilling apparatus, said mechanism
having a housing (58), a drive member (64)
mounted in said housing for rotation therein
about a rotary axis and having an axial through-
bore (86) opening at each end to the exterior of
said-housing, a drill pipe coupling tool (100, 150,
170, 208) telescopically mounted in said bore, first
coupling means (104, 190) for non-rotatably coup-
ling said tool to a drill pipe and second coupling
means (88, 108) for non-rotatably coupling said
tool to said drive member, said coupling tool
being telescopically movable between predeter-
mined limits in said bore of said drive member
during operation of said mechanism, charac-
terized by means {110, 130) on said tool cooper-
able with said drive member for limiting axial
travel of said tool, said travel limiting means
including shouider means (122) adjacent one end
of said tool for abutting engagement with a first
portion {90} of said drive member for limiting
travel of said tool in a first direction, and retaining
means (130) removably mounted on the other
end of said tool, said retaining means being abut-
tingly engageable with a second portion of said
drive member for limiting axial travel of said tool
relative to said drive member in a second direc-
tion opposite said first direction and being remov-
able from said coupling tool whereby to permit
telescopic removal of said tool from said drive
member.
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2. A drill pipe rotary drive mechanism (38) as
defined in claim 1, characterized by:

said drive member (64) and said throughbore
{86) being cylindrical, said coupling tooi having a
cylindrical body portion (102) and a concentric,
axial opening (124) extending therethrough for
receiving a portion of the length of a drill pipe
therein.

3. A drill pipe rotary drive mechanism (38) as
defined in claim 1 or 2 characterized by:

the axial spacing between said shoulder means
and said retaining means being greater than the
spacing between said first and second portions of
said drive member by at least the axial length of
the thread of a drill pipe.

4. A drill pipe rotary drive mechanism (38) as
defined in claims 1, 2 or 3, characterized by:

a radially outwardly extending flange (110)
defining said shoulder means.

5. A drill pipe rotary drive mechanism (38) as
defined in claim 1 characterized by:

a radially outwardly facing groove (116) in the
outer periphery of one end (106) of said tool, said
retaining means including a split ring (130) having
a pair of arcuate arms (134) pivotally connected at
adjacent ends and removably receivable in said
groove (116) and a retaining ring (132) tele-
scopically movabie along the outer periphery of
said body portion between a first position engag-
ing said split ring and preventing separation of
said arms and a second position permitting
separation of said arms and removal of said split
ring from said groove, said retaining means
preferably defining a shoulder (148) engageable
with said drive member for limiting axial travel in
one direction of said tool relative to said drive
member.

6. A drill pipe rotary drive mechanism (38) as
defined in claim 2, characterized by:

said first coupling means including thread
means (104, 164) formed at one end of said
opening.

7. A drill pipe rotary drive mechanism (38) as
defined in claim 1, characterized by:

said second coupling means including axial
spline means (108) on the outer periphery of said
tool for engagement with mating spline means
(88) in said throughbore of said drive member.

8. A drill pipe rotary drive mechanism (38) as
defined in claim 2, characterized by:

said first coupling means including at least one
pair of dogs (190) mounted at one end of said
body portion on diametrically opposed sides of
said opening, each said dog being pivotable
between a first position whereat a portion of said
dog extends into said opening for engagement
with a flattened recess {16, 18) of a drill pipe tele-
scopically disposed in said opening for non-
rotatably coupling said pipe to said tool and trans-
mitting axial lifting forces to said pipe and a
second position whereat said dog is removed
from said opening permitting axial and rotary
movement of said drill pipe relative to said tool,
each said dog being resiliently biased (204) to-
wards said first position.
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9. A drill pipe rotary drive mechanism (38) as
defined in.claim 1, characterized by:

drive means in said housing for rotatably driv-
ing said drive member, said drive means prefer-
ably including (i) a crown gear (62) concentrically
disposed about and connected to said drive
member, a drive pinion (60} rotatably mounted in
said housing and meshingly engaged with said
crown gear and a shaft (56) for driving said
pinion, and, if desired, (i} a speed reducer
assembly (52) mounted on said housing and
drivingly connected to said shaft and motor
means (54) for driving said speed reducer (52),
said motor means preferably being a reversible,
variable displacement hydraulic motor.

10. A drill pipe rotary drive mechanism (38) as
defined in claim 1, said drilling apparatus being
adapted for drilling a borehole in an earth forma-
tion and characterized by:

an elongated mast (32) having a base (236) at
one end for supporting said mast in an upright
position at a drill site, a crown (238) at the other
end of said mast and a guide track (34) extending
longitudinally of said mast from said base to said
crown;

a carriage (36) mounted on said track for move-
ment therealong;

said drill pipe rotary drive mechanism (38)
being mounted on said carriage for movement
therewith and for pivotal movement about an axis
extending transversely of said mast, said housing
being pivotal about said transverse axis between
a first position whereat said rotary axis extends
parallel to said mast and transversely of said
transverse axis and a second position whereat
said rotary axis extends transversely of said mast
and said transverse axis;

a carriage actuating mechanism (40} mounted
on said mast and connected to said carriage for
moving said carriage along said track;

a drill string hoist mechanism (42) mounted on
said mast for raising a drill string a predetermined
distance; and

a wrench mechanism (44) mounted on said
base, said wrench mechanism having a wrench
(400) movable between a first position whereat
said wrench is engageable with a drill pipe for
preventing rotation of a drill pipe of a drill string
and a second position whereat said wrench is
removed from said drill string.

11. A drilling apparatus as defined in claim 10,
characterized by one or more of the following
features:

said carriage actuating mechanism (40) in-
cluding at least one hydraulic cylinder means
(304) extending longitudinally of said mast, one
end of said cylinder means being mounted on
said base, a piston rod extending from the other
end of said cylinder means, a pulley assembly
{307) having first and second pulleys (308, 310}
mounted on the free end of said piston rod, first
cable means {312) having one end (319) secured
to said base, the other end {314) secured to said
carriage and an intermediate portion trained
about said first puliey (308}, and second cable
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means (330, 332) having one end (334) secured to
said base, the other end (336) secured to said
carriage and an intermediate portion trained
about said second pulley (310), a first idler pulley
{338) mounted adjacent said crown a second idler
pulley {340) mounted adjacent said base, where-
by when said piston rod is extended, said carriage
is moved towards said crown and when said
piston rod is retracted, said carriage is moved
towards said base.

12. A drilling- apparatus as defined in claim 10,
characterized by:

said track {34) including a pair of transversely
spaced, U-shaped, opposed channel members
(232} extending longitudinally of said mast and
said carriage having roller means (256, 258)
mounted in said channel members for movement
of said carriage along said track.

13. A drilling apparatus as defined in claim 10,
characterized by:

said hoist mechanism (42) including a hydraulic
cylinder means (350) extending longitudinally of
said mast, one end of said cylinder means being
connected to said crown, a piston rod {356}
extending from the other end of said cylinder
means, a pulley (354) rotatably mounted on the
free end of said piston rod, a pulley assembly
(358) mounted on said crown and cable means
{(370) having one end (372) connected to said
crown and an intermediate portion trained about
said pulley and said pulley assembly and the
other end (374) adapted to be connected to the
upper end of a drill string.

14. A drill pipe rotary drive mechanism (38) as
defined in claim 1, characterized by:

a mechanism for reversibly moving a rotary
drill pipe drive mechanism longitudinally of a
support mast (32) of an earth drilling apparatus, at
least one hydraulic cylinder (304) means mounted
on the base (236) of said mast and extending
longitudinally of said mast, said cylinder means
having an extendable and retractable member, a
pulley assembly (307) secured to a free end of
said member, said assembly having first and
second pulleys (308, 310), a first cable means
(312) having one end (319} secured to said base,
the other end (314) secured to said drive
mechanism and being trained about one (308) of
said pulleys whereby when said member is ex-
tended, said drive mechanism is moved along
said mast away from said base, a second cable
" means (330, 332) having one end {334) secured to
crown 302 of said mast and the other end (336)
connected to said drive mechanism, said second
cable means being trained about the other (310)
of said pulleys of said assembly, a first idler puiley
(338) on said crown and a second idier pulley
{340) on said base whereby when said member is
retracted, said drive mechanism is moved along
said mast toward said base.

Patentanspriiche

1. Antriebsmechanismus (38) fiir ein Dreh-
gestangerohr eines Erdbohrgerdtes, mit einem
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Gehé&use (58), einem Antriebselement (64}, dasim
Gehé&use zum Umlauf mit diesem um eine Dreh-
achse gelagert ist und eine Offnung einer axialen
Durchgangsbohrung (86} an jedem Ende zur
Umgebung des Gehduses aufweist, einem
Gestangerohr-Kupplungswerkzeug (100, 150, 170,
208), das teleskopisch in der Bohrung gelagert ist,
einer ersten Kupplung {104, 190) zum nicht-
verdrehenden Ankuppeln des Werkzeugs an ein
Gesténgerohr und mit einer zweiten Kupplung
(88, 108) zum nicht-verdrehenden Ankuppeln des
Werkzeugs an den Antriebsmechanismus, wobei
das Kupplungswerkzeug in vorgegebenen Grenz-
werten in der Bohrung des Antriebselementes
wahrend des Betriebes des Mechanismus tele-
skopisch bewegbar ist, gekennzeichnet durch Mit-
tel (110, 130) auf dem Werkzeug, die mit dem
Antriebselement zusammenarbeiten, um den
Axialhub des Werkzeugs zu begrenzen, wobei die
Begrenzungsmittel eihe Schulter (122) im Bereich
eines Endes des Werkzeugs zum Anschlag an
einem ersten Teil (90) des Antriebselementes
zwecks Begrenzens des Hubs des Werkzeugs in
einer ersten Richtung aufweisen, wobei Halte-
mittel (130) am &uBeren Ende des Werkzeugs
abnehmbar gelagert sind, und wobei das Halte-
mittel mit einem zweiten Teil des Antriebs-
elementes zum Anliegen bringbar ist, um den
axialen Hub des Werkzeugs relativ zum Antriebs-
element in einer zweiten Richtung entgegen der
genannten ersten Richtung zu begrenzen, und
von dem Kupplungswerkzeug entfernbar ist, um
ein teleskopisches Entfernen des Werkzeuges von
dem Antriebselement zu erlauben.

2. Antriebsmechanismus (38) fiir ein Dreh-
gestdngerohr nach Anspruch 1, dadurch gekenn-
zeichnet, dal? das Antriebselement (64) und die
Durchgangsbohrung (86) zylindrisch sind und
dafs das Kupplungswerkzeug einen zylindrischen
Kérperteil (102) und eine konzentrische axiale Off-
nung (124) aufweist, die sich hier hindurch er-
streckt, um einen Teil der Ldnge des Gestange-
rohrs aufzunehmen.

3. Antriebsmechanismus (38) far ein Dreh-
gesténgerohr nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daf der axiale Abstand zwischen
der Schulter und dem Riickhaltemittel gréBer als
der Abstand zwischen dem ersten und zweiten
Teil des Antriebselementes ist, und zwar um
wenigstens die axiale Lange des Gewindes eines
Gestéangerohrs.

4, Antriebsmechanismus (38) fir ein Dreh-
gestdngerohr nach einem der Anspriche 1—3,
gekennzeichnet durch einen radial nach aufien
gerichteten Flansch (110), der die Schulter bildet.

5. Antriebsmechanismus (38) flir ein Dreh-
gestédngerohr nach Anspruch 1, gekennzeichnet
durch eine radial nach aufBen gerichtete Nut (116)
im duBeren Umfang eines Endes (106) des Werk-
zeuges, wobei das Haltemittel einen geteilten
Ring (130) mit einem Paar gekrimmter Arme
{134) umfa3t, die gelenkig an einander benach-
barten Enden verbunden und entfernbar in der
Nut (116) aufgenommen sind, mit einem Halte-
ring {132}, der entlang des AuBenumfanges des
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genannten Kérperteiles zwischen einer ersten Po-
sition bewegbar ist, in der er den geteilten Ring
erfaBt und die Trennung der Arme verhindert,
und einer zweiten Position, die die Trennung der
Arme und die Entfernung des geteiiten Ringes
aus der Nut erlaubt, wobei die Haltevorrichtung
vorzugsweise eine Schulter (148) bildet, die mit
dem Antriebselement in Eingriff bringbar ist, um
den axialen Hub in eine Richtung des Werkzeuges
in bezug auf das Antriebselement zu begrenzen.

6. Antriebsmechanismus (38) fir ein Dreh-
gestangerohr nach Anspruch 2, dadurch gekenn-
zeichnet, dald das erste Kupplungselement ein
Gewinde {104, 164) umfaRt, das an einem Ende
der genannten Offnung vorgesehen ist.

7. Antriebsmechanismus (38) fir ein Dreh-
gestangerohr nach Anspruch 1, dadurch gekenn-
zeichnet, dal} die zweite Kupplung auf dem aul3e-
ren Umfang des Werkzeugs Axialnuten (108} auf-
weist, die mit entsprechenden Nuten (88) in der
Durchgangsbohrung des Antriebselementes
zusammenarbeiten.

8. Antriebsmechanismus (38) flir ein Dreh-
gestadngerohr nach Anspruch 2, dadurch gekenn-
zeichnet, dal’ die erste Kupplung wenigstens ein
Paar Mitnehmerkiauen (190) an einem Ende des
Korperteiles auf diametral einander gegenuber-
liegenden Seiten der Offnung tragt, daR jede
Klaue schwenkbar ist zwischen einer ersten Posi-
tion, wobei sich ein Teil der Klaue in die Offnung
hinein erstreckt, um mit einer abgeflachten Aus-
sparung (16, 18) eines Gestdngerohres
zusammenzuarbeiten, das teleskopisch in der Off-
nung untergebracht ist, um das Rohr nicht-dreh-
bar mit dem Werkzeug zusammenzukoppein und
axiale Hubkréfte auf das Rohr zu Gbertragen, und
einer zweiten Position, wobei die Klaue aus der
Offnung herausgenommen wird und somit eine
axiale und Drehbewegung des Gesténgerohres
relativ zu dem Werkzeug zu erlauben, wobei jede
Klaue elastisch (204) in die erste Position gedriickt
wird.

9. Antriebsmechanismus (38) fur ein Dreh-
gestdngerohr nach Anspruch 1, dadurch gekenn-
zeichnet, daR im Geh&use ein Antrieb zum Antrei-
ben des Antriebselementes vorgesehen ist, dal
der Antrieb vorzugsweise (i) einen Zahnkranz (62)
aufweist, der konzentrisch um den Antrieb herum
angeordnet und mit diesem verbunden ist, ein
Antriebsritzel (60), das im Gehause drehbar gela-
gert ist und mit dem Zahnkranz kdmmt, sowie
eine Welle (56) zum Antrieb des Ritzels, und, falls
gewlinscht {ii) ein Untersetzungsgetriebe (52),
das auf dem Geh&use gelagert ist und mit der
Welle sowie einem Motor (54) zum Antrieb des
Untersetzungsgetriebes (52) in Triebverbindung
steht, wobei der Motor vorzugsweise ein hydrau-
lischer, reversierbarer variabler Verdringungs-
motor ist.

10. Antriebsmechanismus (38) fur ein Dreh-
gesténgerohr nach Anspruch 1, wobei das Bohr-
gerdt zum Bohren eines Bohrloches in eine
Bodenformation gestaltet und gekennzeichnet ist
durch

einen langgestreckten Mast (32) mit einer Basis
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(236) am einen Ende zum Tragen des Mastes in
aufrechter Position, einem Kopf (238) am anderen
Ende des Mastes und einer Fiithrungsbahn (34),
die sich in Langsrichtung des Mastes von der
Basis zum Kopf hin erstreckt;

einen Wagen (36), der auf der Fiihrungsbahn
zwecks Bewegung auf dieser gelagert ist;

wobei der Antriebsmechanismus (38) fiir das
Drehgesténgerohr auf dem Wagen zwecks Bewe-
gung diesem gelagert ist sowie zwecks Schwenk-
bewegung um eine Achse, die sich quer zum Mast
erstreckt, wobei das Geh&duse um die genannte
Querachse verschwenkbar ist zwischen einer er-
sten Position, wobei sich dei Drehachse parallel
zum Mast und quer zur Querachse erstreckt, und
einer zweiten Position, wobei sich die Drehachse
quer zum Mast und zur Querachse erstreckt;

einen Mechanismus (40) zum Betatigen des
Wagens, gelagert auf dem Mast und verbunden
mit dem Wagen zwecks Bewegens des Wagens
entlang der Flihrungsbahn;

einen Bohrstranghubmechanismus (42), der auf
dem Mast gelagert ist, um einen Bohrstrang um
eine bestimmte Strecke anzuheben; und

einen Spannmechanismus (44), der auf der
Basis montiert ist, und der einen Spannschiiissel
{400) aufweist, der beweglich ist zwischen einer
ersten Position, wobei er mit einem Bohrrohr in
Eingriff bringbar ist, um dessen Verdrehung eines
Bohrkabels zu verhindern, und einer zweiten Posi-
tion, wobei der Spannschliissel vom Bohrkabel
entfernt wird.

11. Bohrgerat nach Anspruch 10, gekennzeich-
net durch eines oder mehrere der folgenden
Merkmale:

der Wagenbetétigungsmechanismus (40) um-
faBt wenigstens einen hydraulischen Zylinder
(304), der sich in Laéngsrichtung des Mastes er-
streckt, und dessen eines Ende an der Basis
montiert ist, eine Koilbenstange, die sich vom
anderen Ende des Zylinders aus erstreckt, eine
Riemenscheibeneinrichtung (307) mit einer ersten
und einer zweiten Riemenscheibe (308, 310), die
auf dem freien Ende der Kolbenstange montiert
sind, mit einem ersten Zugseil (312), dessen eines
Ende (319) an der Basis und dessen anderes Ende
(314) am Wagen angreift, und mit einem mittieren
Bereich, der um die erste Riemenscheibe (308)
herumgefiihrt ist, und mit einem zweiten Zugseil
(330, 332), dessen eines Ende {334) an der Basis
und dessen anderes Ende (336) an dem Wagen
angreift und mit einem mittleren Bereich, der um
die zweite Riemenscheibe (310} herumgefiihrt ist,
mit einer ersten Leerlaufscheibe (338), die im
Bereich des Kopfes, und einer zweiten Leerlauf-
scheibe {340), die im Bereich der Basis montiert
ist, wobei der Wagen beim Ausfahren der Kolben-
stange in Richtung des Kopfes und beim Ein-
fahren der Kolbenstange in Richtung der Basis
bewegt wird.

12. Bohrgerat nach Anspruch 10, dadurch
gekennzeichnet, daf3 die Flihrungsbahn (34) ein
Paar in AQuerrichtung einen Abstand auf-
weisenden, U-férmigen, einander gegeniber-
liegenden Kanalelementen (232) umfaft, die sich
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in Langsrichtung des Mastes erstrecken, und dafd
der Wagen Rollen {256, 258) aufweist, die in den
Kanalelementen gelagert sind, sodaf sich der
Wagen entlang der Flihrungsbahn bewegen kann.
13. Bohrgerat nach Anspruch 10, dadurch
gekennzeichnet, da der Hubmechanismus (42)
einen hydraulischen Zylinder (350) umfaBt, der
sich in La&ngsrichtung des Mastes erstreckt, und
dessen eines Ende an den Kopf angeschlossen ist,
daR sich eine Kolbenstange (356) vom anderen
Ende des Zylinders erstreckt, daR eine Riemen-
scheibe (354) drehbar auf dem freien Ende der
Kolbenstange gelagert ist, dafl eine Riemen-
scheibeneinheit (358) auf dem Kopf gelagert ist
und daf ein Zugseil {370) mit einem Ende am
Kopf befestigt ist und ein Zwischenbereich um die
Riemenscheibe herumgeflihrt ist, und dal? die
Riemenscheibeneinheit und das andere Ende
(374) derart gestaltet und angeordnet sind, daf3
sie am oberen Ende eines Bohrzuges angreifen.
14. Antriebsmechanismus (38) fur ein Dreh-
gestangerohr nach Anspruch 1, dadurch gekenn-
zeichnet, dal3 ein Mechanismus zum hin- und
hergehenden Bewegen eines Antriebsmecha-
nismus fir ein Drehgestdngerohr in Léngsrich-
tung eines Tragmastes (32) eines Erdbohrgerates
vorgesehen ist, da3 wenigstens ein hydraulischer
Zylinder (304) auf der Basis (236) des Mastes
montiert ist und sich in Ladngsrichtung des Mastes
erstreckt, da® der Zylinder ein ausfahrbares und
ginfahrbares Element umfal3t, da® eine Riemen-
scheibeneinheit (307) an einem freien Ende dieses
Elementes angreift, dal® die Einheit eine erste und
eine zweite Riemenscheibe (308, 310) umfafit,
daR ein erster Kabelzug (312) mit einem Ende
(319) an der Basis und mit dem anderen Ende
{314) am Antriebsmechanismus angreift und um
eine (308) der Riemenscheiben herumgefiihrt ist,
wobei dann, wenn das Element ausgefahren wird,
der Antriebsmechanismus entlang des Mastes
hinweg von der Basis bewegt wird, daf3 ein
zweiter Kabelzug (330, 332) mit einem Ende {334)
am Kopf des Mastes, und das andere Ende (336)
am Antriebsmechanismus angreift, dal® der zwei-
te Kabelzug um die andere (310) der Riemen-
scheiben der Einheit herumgefihrt ist, dall eine
_erste Leerlaufscheibe (338} auf dem Kopf und eine
zweite Leerlaufscheibe (340) auf der Basis gela-
gert ist, und daf} dann, wenn das Element einge-
fahren wird, der Antriebsmechanismus entlang
dem Mast in Richtung auf die Basis bewegt wird.

Revendications

1. Mécanisme d’entrainement rotatif pour tube
de forage (38) d'un appareil de forage de Ia terre,
ledit mécanisme comportant un carter (58), un
organe d’entrainement (64) monté dans ledit car-
ter de telle maniére qu'il puisse tourner autour
d’un axe et ayant un alésage axial traversant (86)
s'ouvrant a chaque extrémité, sur I'extérieur dudit
carter, un élément de couplage du tube de forage
{100, 150, 170, 208) monté télescopiquement dans
ledit alésage, des premiers moyens de couplage
{104, 190) pour assurer un couplage non rotatif
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entre ledit élément de couplage et le tube de
forage, et des seconds moyens de couplage (88,
108) pour assurer un couplage non rotatif entre
ledit élément et ledit organe d’entrainement, ledit
élément de couplage étant télescopiquement mo-
bile dans des limites prédéterminées dans ledit
alésage dudit organe d’entrainement pendant le
fonctionnement dudit mécanisme, caractérisé en
ce qu'il comporte des moyens {110, 130) soli-
daires dudit élément, agencés pour coopérer avec
ledit organe d’entrainement, afin de limiter la
course axiale dudit élément, lesdits moyens de
limitation de la course comprenant un épaule-
ment (122) adjacent 3 une extrémité dudit élé-
ment, en appui contre une premiére partie (90)
dudit organe d'entrainement pour limiter la
course axiale dudit élément dans une premiére
direction et des moyens de retenue (130) montés
de facon amovible & I'autre extrémité dudit éié-
ment de couplage, lesdits moyens de retenue
pouvant étre amenés en appui contre une
seconde portion dudit organe d'entrainement
pour limiter la course axiale dudit élément de
couplage relativement audit organe d'entraine-
ment dans une seconde direction opposée a
ladite direction, et pouvant étre séparés dudit élé-
ment de couplage dans le but de permettre le
démontage télescopique dudit élément dudit or-
gane d’entrainement.

2, Mécanisme d’entrainement rotatif pour tube
de forage (38) selon la revendication 1, caractérisé
en ce que ledit organe d’entrainement (64) et ledit
alésage transversal (86) sont cylindriques, ledit
élément de couplage ayant une portion cylin-
drique (102) et une ouverture axiale concentrique
pour recevoir une partie de la longueur du tube de
forage.

3. Mécanisme d’entrainement rotatif pour tube
de forage (38) seion la revendication 1 ou 2, carac-
térisé en ce que l'espacement axial entre ledit
épaulement et lesdits moyens de retenue est plus
grand que {‘espace entre les premiére et
deuxiéme parties dudit organe d’entrainement
d'au moins la longueur axiale du pas du tube de
forage.

4. Mécanisme d’entrainement rotatif pour tube
de forage (38) selon les revendications 1, 2 ou 3,
caractérisé en ce qu'une bride radiale extensible
vers {'extérieur forme lesdits moyens d'épaule-
ment.

5. Mécanisme d’entrainement rotatif pour tube
de forage (38) selon la revendication 1, caractérisé
en ce qu'il comporte une gorge radiale (116)
s'ouvrant vers l'extérieur dans la zone périphé-
rigue d'une extrémité {106} dudit élément de
couplage, lesdits moyens de retenue comprenant
une bague fendue (130) ayant deux bras arqués
connectés de maniére pivotante aux extrémités
adjacentes, afin de pouvoir se placer de fagon
amovible dans ladite gorge (116) et une bague de
retenue {132) mobile télescopiquement, le iong
de la zone périphérique de ladite partie entre une
premiére position de la bague fendue, empéchant
la séparation desdits bras et une deuxieme posi-
tion permettant la séparation desdits bras et le
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retrait de ladite bague fendue de ladite gorge,
lesdits moyens de retenue définissant de préfé-
rence un épaulement (148) que I'on peut coupler
avec ledit organe d’entrainement afin de limiter la
course axiale dans une direction dudit élément de
couplage, relativement audit organe d’entraine-
ment. )

6. Mécanisme d’entrainement rotatif pour tube
de forage (38) seion la revendication 2, caractérisé
en ce que lesdits premiers moyens de couplage
comprennent un filetage (104, 164) formé a une
extrémité de ladite ouverture.

7. Mécanisme d’entrainement rotatif pour tube
de forage (38) selon la revendication 1, caractérisé
en ce que lesdits seconds éléments de couplage
comprennent des langueties axiales (108) dans la
zone périphérique dudit élément de couplage
pour assurer un accouplement avec des moyens
complémentaires (88) dans ledit alésage trans-
versal dudit organe d’entrainement.

8. Mécanisme d’entrainement rotatif pour tube
de forage (38) selon la revendication 2, caractérisé
en ce que lesdits premiers moyens de couplage
comprennent au moins une paire de cliquets (190)
montés 3 une extrémité de ladite portion, dis-
posés sur les cotés diamétralement opposés de
ladite ouverture, chaque cliquet pouvant pivoter
entre une premieére position dans laquelle une
partie dudit cliquet pénétre dans ladite ouverture
pour se loger dans un enfoncement aplati (16, 18)
du tube de forage disposé télescopiquement dans
ladite ouverture pour assurer un couplage non
rotatif dudit tube avec ledit élément de couplage,
et transmettant des forces axiales ascendantes
audit tube, et une seconde position dans laquelle
ledit cliquet est retiré de ladite ouverture permet-
tant ainsi des mouvements axiaux et rotatifs dudit
tube de forage relativement audit élément de
couplage, chague cliquet étant sollicité élastique-
ment (204) en direction de la premiére position.

9. Mécanisme rotatif pour tube de forage (38)
selon la revendication 1, caractérisé en ce qu'il
comporte des moyens d'entrainement montés
dans ledit carter pour assurer un entrainement en
rotation dudit organe d’entrainement, lesdits
moyens d’entrainement comprenant de préfé-
rence (i) une couronne dentée (62) disposée con-
centriquement autour dudit organe d’entraine-
ment et connectée a ce dernier, un pignon d'en-
trainement (60) monté dans ledit carter de ma-
niére rotative et engrenant ladite couronne den-
tée et un arbre de transmission (56) pour entrai-
ner ledit pignon et, si nécessaire (ii) un appareil
réducteur de vitesse (52) monté sur ledit carter et
couplé audit arbre de transmission et des moyens
moteurs (54) pour commander ledit réducteur de
vitesses (52), lesdits moyens moteurs étant de
préférence des moteurs hydrauliques réversibles
a déplacement variable.

10. Mécanisme d’entrainement rotatif pour tube
de forage (38} selon la revendication 1, ledit appa-
reil de forage étant adapté pour effectuer des
forages dans une formation géologique, carac-
térisé en ce qu'il comporte: un mét allongé (32)
ayant a une exirémité une base (236) pour sup-
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porter ledit méat dans une position verticale sur un
site de forage, une couronne dentée (238) a I'autre
extrémité dudit méat et un guide (34) s'étendant le
long dudit mat depuis ladite base jusqu’a ladite
couronne dentée,

un chariot (36) monté sur ledit guide et se
déplacant le long de ce guide, ledit mécanisme
d'entrainement rotatif pour tube de forage (38)
étant monté sur ledit chariot de fagon 3 se
déplacer avec celui-ci et pour pivoter autour d’'un
axe transversal par rapport audit mat, ledit carter
étant pivotant sur ledit axe transversal entre une
premiére position dans laquelle ledit axe de rota-
tion est paralléle audit mét et perpendiculaire
audit axe transversal, et une seconde position
dans laquelle I'axe de rotation est perpendiculaire
audit mat et audit axe transversal,

un mécanisme d’actionnement (40) du chariot
monté sur ledit mat et connecté audit chariot afin
de mouvoir ledit chariot le long dudit guide, un
mécanisme élévateur a cables {42) du systéme de
forage monté sur ledit mat permettant de monter
le systéme de forage a une hauteur prédéterminé,
et

un mécanisme a cié (44) monté sur ladite base,
ledit mécanisme a clé comportant une clé (400)
mobile entre une premiere position dans laquelle
ladite clé est en contact avec un tube de forage
afin d’empécher la rotation d'un tube de forage
du systéeme de forage, et une seconde position
dans laquelle ladite clé est retirée du systéme de
forage.

11. Appareil de forage selon la revendication
10, caractérisé par une ou plusieurs des carac-
téristiques suivantes:

ledit mécanisme d'actionnement (40) du chariot
comportant au moins un vérin hydraulique (304)
s'étendant longitudinalement sur ledit mat, une
extrémité dudit vérin étant montée sur ladite
base, une tige du piston s’étendant depuis |'autre
exirémité dudit vérin, un assemblage a poulies
{307) comprenant des premiére et seconde pou-
lies (308, 310) montées sur |'extrémité libre de
ladite tige de piston, des premiers moyens de
treuillage par céble (312) ayant une extrémité
(319) fixée a ladite base, I'autre extrémité (314)
fixée audit chariot et une partie intermédiaire
entrainée autour de {a premiere poulie (308), et
des seconds moyens de treuillage par cable (330,
332) ayant une extrémité (334) fixée a ladite base,
Fautre extrémité (336) fixée audit chariot et une
partie intermédiaire entrainée autour de la
seconde poulie {310), une premiére poulie folle
(338) montée de maniére adjacente 3 ladite cou-
ronne, une seconde poulie folle {(340) montée de
maniére adjacente a ladite base, de sorte que
lorsque ladite tige du piston est en extension,
ledit chariot se déplace vers le haut de ladite
couronne, et lorsque ladite tige de piston est
rétractée, ledit chariot se déplace en direction de
ladite base.

12. Appareil de forage selon la revendication
10, caractérisé en ce que ledit guide (34) comporte
deux portions de canaux opposés {232) en forme
de U, espacés transversalement, s'étendant longi-
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tudinalement le long dudit mat, ledit chariot ayant
des éléments de roulement (256, 258) montés
dans lesdites portions de canaux pour permettre
le déplacement dudit chariot le long dudit guide.

13. Appareil de forage selon la revendication
10, caractérisé en ce que ledit mécanisme élé-
vateur (42) comporte un vérin hydraulique (350)
s’étendant longitudinalement le long du mét, une
extrémité dudit vérin étant connectée a ladite
couronne, une tige de piston {356) étant solidaire
de l'autre extrémité du vérin, une poulie (354)
montée sur {'extrémité libre de ladite tige du
piston de maniére a pouvoir tourner, un assem-
blage a poulies (358) monté sur ladite couronne et
des moyens de treuillage par céble (370) ayant
une extrémité {372) fixée 3 ladite couronne et une
partie intermédiaire entrainée autour de ladite
poulie, ledit assemblage a poulies et I'autre extré-
mité (374) étant adaptés pour étre connectés a
'extrémité supérieure du systéme de forage.

14. Mécanisme d’entrainement rotatif pour tube
de forage (38) selon la revendication 1, caractérisé
en ce qu'il comporte un mécanisme pour mouvoir
de fagon réversible un mécanisme d’entraine-
ment rotatif pour tube de forage le long d’'un mat
de support (32) d'un appareil servant a forer la
terre, au moins un vérin hydraulique (304) monté
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sur la base (236) dudit mat et s'étendant longitudi-
nalement le long dudit mat, lesdits vérins ayant
une partie extensible ou rétractable, un assem-
blage a poulies (307) fixé a une extrémité libre de
ladite partie extensible ou rétractable, ledit
assemblage ayant des premiére et seconde pou-
lies (308, 310), un premier moyen de treuillage par
cable (312} ayant une extrémité (319) fixée a ladite
base, l'autre extrémité (314) étant fixée audit
mécanisme d’entrainement et étant entrainée
autour de 'une (308) desdites poulies, de sorte
que lorsque ladite partie extensible ou rétractable
est en extension, le mécanisme d'entrainement se
déplace le long dudit mat dans la direction oppo-
sée a ladite base, un second moyen de treuillage
par cable {330, 332) ayant une extrémité (334)
fixée a la couronne (302) dudit mat et I'autre
extrémité (336) fixée audit mécanisme d'entraine-
ment, lesdits seconds moyens de treuillage par
cable étant entrainés autour de l'autre (310) des-
dites poulies, dudit assemblage a poulies, une
premiére poulie folle (338) montée sur ladite
couronne et une seconde poulie foile (340} mon-
tée sur ladite base, de sorte que, lorsque ladite
partie extensible ou rétractable est rétractée, ledit
mécanisme d'entrainement se déplace vers ladite
base, le long dudit mat.



0 087 917

FIG. 3



0 087 917




0 087 917

i L

{

- |

\

AN

260 58 50

FIG. 4



0 087 917

o~

o N

4
1249 114 g//f
\ ¢ /00
[
= /35’
122 80 110 7%
&4
82/ 78 — 56
/AN l \
NS i
88— \ l :
E6— V7, N . L N\
102~ E‘ﬁy// i [ : /
68 ==y . \
.. \T /H—\ V, Nyt
120325 2, II ll N §§
PERZONNE N ' N
/m 2 e - b ‘ 60
/24—-/(;/;, Al N
es et g \
;;VI:_ NS vava
; /1 i S \“‘ \ AN AN
‘ TN 84
lll 2 118~ ’ JI o0
L. ir.
L —. 196 148
f 104 130
——y 1775) 132
{1l



0 087 917

—~ 4/

AN

FIG. Ba




0 087 917

O
O
O
114
124
110
O
o
5
‘ O
l




0 087 917

o © 185
@ S
| Pt 8
(i 190
| 90 206 /192
| f
| o | g 196
170" N n /194
187
Bl 7 157
FIG. 7
T =D
202 206, 190190 187
/ ! \\[/\‘é 200 .
ﬂ XSy ——/98
204— [ S22 92— 180
NS 58—+
70— | 1 LA 44
l 2 - 90
| A&6\~—%‘~
64~ 0 174~1 ‘
>} 172—
""'U _ /86 '
/Z4-—% T ;
I
| |
-
FIG. 8



0 087 917

SR ey
> v
\\\\\‘ \\rll‘ni = — -

10

FIG.



0 087 917

3d—F -

FIG. 12 FIG. 13

p=={q—/92
1497——==1 .
e - = -—-/\32

1 48

+—146

¥
]

T
]

144

)

246

FIG. 15




0 087 917

312
56— T
250 =0 |1
254~ / 34
: 1/!/275
| o
i T ﬂj:zm i

[ 250

330 FIG. 17

10



0 087 917

350,

330

/

il
N
M
Q
N
"

\

32

Y

3/8

3/6

19

FIG.

18

FIG.

11



0 087 917

N
)
Hl
- E*ln

!IIﬂ‘J‘\

(N
||
N
M
[
| |
|

=

/333 338\17’]

wq 3/0
' 207

! lu;‘ 308

-304

16 556

—_— . -

3/0<.

“h

il
i
307 /LM

lhi I

Al
N
PRy |

]
-
l‘ H-332
|

%

s

i

336

8 : : 0
k3
340 3490

FIG. 21

12



0 087 917

FIG. 23

FIG. 22

13



0 087 917

N
N
Ay
N
383 N
382 390/ \\375
~—] T 7
vl e FIG. 24b
380 —1 N L | 378
NP 2 I 384
) T~
N

FIG. 24a

14



0 087 917

10 408
208 p .
424 400 Vs
922 X __\& 44 912
r ”~ \“\\ \\ | _
//6_ 6 / \\‘\’ \' \‘ \ \‘\«\
2D \ \\\ / “ 'l f ,}—\
Y W N ‘l Nt X
A YEA / /) \
>/ (VAN 402 // \\
y 420<‘\~< \\‘\\\\\\\'I T /,/// \\,
~ | L
At -
4/4—-—"\\ ,\\ \\ \_17.—’\\ /6
. ol
q4/2 \ \\\ \\ )/1 !,/ /_)\\ _4/8
. \\ \ ? i, \, // (:\ -
{ \ // N ’P \( \\
Q ‘ ’ AN 3 3
\‘<:////\\ N -
SRS
N 406
N /))
NN
IHI 400
L]

15



	bibliography
	description
	claims
	drawings

