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9 Claims.
1

This invention relates to rock drills and more
particularly to a hammer rock drill of the self-
supporting stoper type which is extremely longi-
tudinally compact in design.

In the drilling of upright or substantially up-
right holes in the roeck strata of the roof of a
subterranean excavation and particularly in un-
derground metal mines, it is common practice
to use stoper type drills of the pneumatic feed
leg type which have a cylinder and piston type
feeding device aligned with the drilling motor
and which engages the mine floor and feeds the
drill bit toward the work during the hole drill-
ing operation. Conventional types of stoper rock
drills have supporting handles and are manually
supported with respect to the work during the
drilling operation but a known. type of stoper rock
drill is made self-supporting by the provision of
a pneumatically operated roof engaging device,
and the drilling motor is arranged at one side
of the pneumatic feed cylinder but in this latter
type of stoper rock drill it has not been found
Dpossible to obfain the desired longitudinal com-
pactness such as is necessary in certain under-
ground mines where the spaces are relatively re-
stricted. The present invention contemplates
improvements over known types of stoper rock
drills in that not only is the drill made self-
supporting but also the overall length of the drill
is reduced to a minimum, enabling drilling of
upright holes in the mine roof in such restricted
spaces as has heretofore not been found possible.
The drill of the present invention is provided
with a pneumatic cylinder or column having a
pointed floor engaging element and including a
fluid actuated piston having a pointed roof en-
gaging element carried by the outer end of its
piston red. The drilling motor is arranged and
mounted at one side of the supporting cylinder
or column and is guided on longitudinal guides
at the sides of the supporting eylinder or eolumn
and is preferably fed by an independent feeding
motor arranged at the opposite side of the sup-
porting cylinder or column and mounted to move
with the drilling motor along the guides during
the feeding operation. The feeding means of the
present invention, in a preferred embodiment, is
of the mechanical chain and sprocket type pro-
viding a relatively long range of feed, and in-
cludes a feed chain extending longitudinally
along one side of the supporting cylinder or col-
umn supstantially coextensive therewith and
driven by the independent feeding motor, and a
feed sprocket engaging the feed chain, and the
latter is attached at its opposite ends to the
opposite ends of the cylinder or column. Due
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to the novel structure and relationship of parts,
the drill is made relatively simple and rugged, has
a relatively long feeding range and is of extreme
longitudinal compactness, while at the same time
it is made self-supporting thereby making it much
safer to operate particularly when drilling in the
relatively restricted spaces for which it was de-
signed.

An object of the present invention is to provide
an improved stoper rock drill for drilling upright
or substantially upright holes in the overlying
rock strata of a mine roof. Another object is to
provide an improved stoper rock drill of the self-
supporting type. A further object is to provide
an improved rock drill having improved mechan-
ical feeding means which is associated with the
drill supporting means. Yet another object is to
provide an improved stoper rock drill which, due
to its novel design, is extremely longitudinally
compact thereby facilitating handling and use of
the drill in the relatively restricted spaces en-
countered in underground mines. Another object
is to provide an improved feeding mechznism
having a relatively long range of feed. A still
turther object is to provide an improved rock drill
having a novel arrangement and combination of
parts. These and other objects and advantages of
the invention will, however, hereinafter more
fully appear.

In the accompanying drawings there is shown
for purposes of illustration one form which the
invention may assume in practice.

In these drawings:

Fig. 1 is a side elevational view of a stoper rock
drill constructed in accordance with a preferred
illustrative embodiment of the invention.

Fig. 2 is an enlarged cross sectional view taken
substantially on line 2—2 of Pig. 1.

Fig. 3 is an enlarged side elevational view, with
parts broken away in section, illustrating the for-
ward or upper portion of the drill supporting
means.

Fig. 4 is a front elevational view of the drill
shown in Fig. 1, on a slightly reduced secale.

Fig. 5 is a vertical sectional view taken sub-
stantially on line 5—5 of Fig. 2. ‘

Fig. 6 is a detail vertical sectional view $aken
on line 6—8§ of Fig. 1, with parts in full.

Pig. 7 is a detail vertical sectional view faken
on line 7—17 of Fig. 6.

Fig. 8 is a central longitudinal vertical sectional
view taken substantially on line 8—8 of Fig. 4,
with parts shown in full to facilitate illustration.

Fig. 9 is a cross sectional view taken on line
8—9 of Fig. 8.

Fig. 10 is a detail vertical sectional view taken
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on line 10—I(0 of Fig. 8, showing the attaching
means for the upper end of the feed chain.

Fig. 11 is a central longitudinal vertical sec-
tional view taken substantially on line 1{—If{ of
Fig. 1.

Fig. 12 is a detail horizontal sectional view
taken on‘line 12—i2 of Fig. 6.

Fig. 13 is a detail vertical sectional view taken
online 13—I3 of Flig. 6.

Fig. 14 is an enlarged detail vertical sectional
view taken on line {4—I4 of Fig..11, showing the
attaching means at the lower end of the feed
chain and the fluid inlet connection for the sup-
porting cylinder.

In this illustrative embodiment of the inven-
tion, the improved stoper rock.drill, as shown
in the drawings, generally comprises an upright
supporting cylinder and piston device or sup-
porting column i, a drilling motor 2 guided on
the supporting. device or column for the vertical
-movement longitudinally -thereon, and a feeding
:motor.-3 which drives a mechanical chain and
-sprocket - feeding ‘mechanism 4 associated with
.the supporting device or column {. The.drilling
-and feeding motors-2.and-3 are arranged and
.mounted-at. opposite sides.of the supporting. de-
vice or column and are so constructed -that.a
~-stoper .drill -which .is relatively longitudinally
:compact results.

‘The .upright- supporting .device or column |
_.comprises a.vertical eylinder § having a bottom
head T provided . with a -pointed floor engaging
.element -8, :and contained in the cylinder is a
reciprocable piston .9 (Fig. 8) having its piston
.rod 10 extending upwardly through the packed
.top cylinder head i{. The upper end of the pis-
.ton rod 10.is provided.with a pointed roof en-
_gaging element (2. When fluid under pressure is
.supplied  to -the lower .end of the cylinder &
beneath the piston 9 the latter .is moved up-
wardly within the.cylinder to bring the pointed
_element .12 into engagement with the mine roof,
.-50. that the supporting device.or column may be
-supported in an upright position between the
. mine floor and roof, firmly to support the driil
in.position during the drilling operation. Ar-
. ranged longitudinally along the sides of the sup-
porting cylinder 6 and seated in longitudinal
_grooves I3 formed exteriorly of the cylinder are
longitudinal guides 14, {4 which have hook-
shaped upper end. portions i5. provided with in-
clined bottom surfaces which hook over or over-
-lie inwardly inclined surfaces 15 on the upper

. or front ecylinder head i1 as shown .in Fig. 11.

The lower. ends. of the guides {4 have reduced .

threaded portions {6 which pass through open-
ings in lateral ears 171 integral with the lower or
.rear cylinder head 1, and nuts 18 fhreaded on
these reduced portions are operative, when tight-
.ened, to place the.guides under longitudinal ten-
sion thereby to secure the guides firmly in pesi-
.tion in their seats along the sides of the cylin-
der. A frame or cradle 20 partially surrounds
the column and has guideways 2! which. slidingly
engage the longitudinal guides (4 so that the
_cradle is supported for sliding .movement longi-
tudinally relative to the supporting device or col-
umn |. .This cradle has laterally spaced arms 22,
22 integral with its forward portion and these
.arms are.provided with longitudinal openings or
botes 23. :The rearward-portion of the cradle has
laterally :spaced -Jugs: 24 -having aligned trans-
verse. openings: 256 for receiving -a cross bolt 28.
The drilling motor 2 comprises aconventional
-motorwylinder:27- having a rear head 28 -and a
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front chuck housing 29, and the motor parts are
secured together by usual longitudinal side rods
or bolts 30. Threaded on the front ends of these
side-bolts 30 are tightening nuts 31 formed with
cylindrical forward projections 2. The cylinder
of the motor contains a conventional fluid actu-
ated reciprocable hammer piston which- delivers
impact blows to the shank of a drill steel 33 sup-
ported within a conventional chuck within the

“front chuck housing 29. Attached to the forward

end of the drill steel is a conventional rock drill
bit 34. The rear motor head 28 carries a usual
throttle ‘valve mechanism 35 which is manually
operable to. control the flow of fluid under pres-
sure to the automatic fluid distributing system
of the motor.cylinder, for effecting reciprocation
of the hammer piston in a well-known manner.
The -drilling motor is a self-centained unit and
may be readily attached to the cradle 26 simply

by inserting the.cylindrieal. portions 32 .of the

side bolt nuts within the longitudinal bores.28 in
the eradle side arms 22, by locating a cross bore
37 in the rear cylinder head in alignment with
the openings. 25 in the rear cradle lugs 24, and
by inserting the cross.holt 2§ through the aligned
openings, thereby rigidly -to secure the drilling

motor in position on the sliding cradle. Simply
by releasing the cross bolt 26 and withdrawing

the nut-projections 32 from the arm-openings
23 the drilling motor may be readily detached
from the cradle. The feeding motor 3 is of a
conventional fluid actuated, reciprocating piston
type and has its casing 40 secured to a gear hous-
ing 41 which in turn is secured as by screws to
the adjacent side of the sliding cradle 20 as shown
in Fig. 5. The feeding motor is arranged.and

.mounted on the cradle 20 at the opposite. side

of the supporting device or column { from the
drilling motor 2 as shown in Fig. 8. The feeding
motor has an upright rotating power shaft 42

.coupled at 43 to a vertical worm shaft 44 suit-

ably journaled within the gear housing 41 (Fig.
5). A worm 45 keyed to the shaft 44 meshes with
a worm wheel 46 in turn.keyed to a transverse
horizontal shaft 41 (see also Fig. 2). This shaft
is suitably journaled on a center bolt 49 sup-
ported by end covers 48 secured by the bolt to the

.gear housing. A .feed sprocket 51 has its hub
_surrounding the shaft 47 and the wall of the hub

bore 52 is.arcuately slotted or grooved at 53. A
key-pin 54 is seated in a groove §5 on the exterior
of .the shaft 47 and is received in the arcuate
groove 53 in the sprocket hub. Thus, as shown
in Fig..8, key-pin 54 may move arcuately in the
slot 53 so as to provide a limited “lost-motion”
connection between the feed sprocket and its
drive shaft for a purpose to be later explained.
The feed sprocket engages.a feed chain 58 ar-
ranged along one side of the supporting cylinder
5 (Fig. 8) and extending between the feed motor
and the supporting ecylinder in the manner
shown. Evidently, a rack and pinion may be em-
ployed in lieu of the chain and sprocket. The
feed. chain is attached at 57 at its upper end to
side straps 58 which are in turn secured by cross

pins 59 to parallel longitudinal lugs 69 integral

with the upper cylinder head (1. The lower end
of the feed chain is attached at 61 to a screw 62
which passes through an opening 83 (Fig. 14) in
a2 .lateral lug 64 integral with the lower cylinder
head 1. Threaded on this screw and engaging the

_bottom of the lug is a nut 65 which, when tight-

ened, placed the feed chain under longitudinal
tension thereby to hold the chain firmly in place
longitudinally of the -supporting cylinder. Also,
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engaging the screw and acting against the nut
65 is a conventional lock nut 66. The feeding
motor has a usual manual reversing valve mech-
anism 68 provided with an operating handle 849,
for controlling fluid flow from a supply ccnnection
70 to the fluid distribution system of the motor
in a well-known manner.

The throttle valve mechanism 35 of the ham-
mer drilling motor 2 comprises, as shown in Figs.
6, 12 and 13, a rotary throttle valve 72 contained
in a transverse bore 13 formed in the rear motor
head 28 and provided with a manual operating
handle T4. Fluid under pressure may bhe sup-~
plied to the interior of the throttle valve through
a supply connection 15. A port 16 traversing the
wall of the throttle valve (Fig. 13) communicates
with an arcuate, circumferentially extending
groove 11 on the valve exterior, and this groove
may communicate with a passage 18 in all con-
trolling positions of the throttle valve. The
passage 18 extends transversely in the rear motor
head 28 and communicates with a longitudinal
passage 19 in the motor cylinder and this latter
passage in turn communicates with a chamber
80 (Fig. 6). A handle 82 is attached at 83 within
a threaded boss 84 integral with the motor cyl-
inder and is provided with a laterally located,
longitudinally extending grasping portion 85. A
passage 86 in the handle communicates with the
chamber 80 and is communicable, under the
control of a valve device 87, with a passage 88 in
the grasping portion 85. A flexible pipe con-
nection or hose 89 is attached at 98 to the lower
end of the grasping portion 85 and leads to a
connection 9t with the lower cylinder head 7.
A passage 92 in the lower cylinder head -con-
nects the pipe 91 with the lower end of the bore
of the supporting eylinder 8.

The control valve deviece 87, in this instance,
comprises a rotary control valve 95 having an
operating handle 96 located at the outer end of
the handle 82. A sleeve portion 98, fixed in the
bore of the handle 82, is formed with an axial
passage 99. A member {00 has an axial passage
102 which communicates with an axial passage
103 in the valve. A right angle passage 104 com-
municates with the passage (03 and is communi~
cable with the passage 88. The valve has an
arcuate circumferentially extending groove (85

on its exterior and this groove communicates
with a vent port 106, and the valve may be ro- °

tated to so position the groove 185 as to eonnect
the passage 88 with the vent port 186, and to cut
off communieation of the passage 104 with the
passage 88. Thus the control valve 95 may be

positioned to regulate fluid flow to the supporting °

cylinder 6 or to vent the supporting cylinder as
desired. : -

A stop pin 108 is receivable in a transverse
opening 109 in the upper end of one of the guides
f4 and this stop pin limits the forward move-
ment of the drilling motor by engagement of the
front end of the sliding cradle therewith. When
this stop pin is removed from the guide the cradle
may be sld forwardly from the supporting cyl-
inder to permit ready dismantling of the drill
in an obvious manner. A short chain section
f10 is connected between the upper end of the
guide and the stop pin to prevent the latter from
becoming lost.

When the drill is:set up in the upright position
shown in PFigs. 1, 4 and 8, fluid under pressure
may be supplied from the throttle valve 72 to the
passages 18, 19, chambeyr 88, passage 886 and
through the. control valve 95 to the passage 88
which leads to the lower end of the supporting
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cylinder 6. The pressure fluid flowing into the
supporting cylinder 6 acts on the lower pressure
area of the piston 9 to move the latter upwardly
to bring the pointed element 12 into engagement
with the mine roof. Thus the drill may be sup-
ported firmly in upright position between the
mine floor and the roof. The throttle valve 12
may be positioned to supply fluid under pressure
to the fluid distribution system of the drilling
motor to effect reciprocation of the hammer pis-
ton thereby to actuate percussively the drill sfeel.
The reversing valve 68 may then be positioned to
supply fluid under pressure to the feeding motor
3 to effect drive of the feed sprocket 51 through
the worm gearing 45, 46 in a counterclockwise
direction as viewed in Fig. 8, to feed the drilling
motor 2 upwardly in a longitudinal direction
along its guideways relative to the supporting
cylinder 8. The pin and slot connection 54, §3
between the drive shaft 47 and the feed sprocket
51 permits limited relative rotary movement be-
tween the drilling and feeding motors so that the
transmission of shocks to the drive gearing is
substantially reduced. Thus as the drill bit 24 is
percussively actuated it may be fed upwardly to-
ward the work to effect drilling of a hole in the
overlying roof strata. By proper adjustment of
the valve mechanism 68 the feeding motor may
be reversed to effect retraction of the drilling
motor. When the drilling and feeding motors are
stopped, the control valve 95 may be positioned
to vent the lower end of the supporting cylinder
6 to permit retraction of the pointed element (2
from the roof, thereby to enable removal or re-
positioning of the drill.

As a result of this invention an improved
stoper rock drill is provided which is self-sup-
porting and which, due to the novel arrangement
of the parts, is extremely longitudinally compact.
By guiding the sliding cradie on the supporting
cylinder or column, and by arranging the drill-
ing and feeding motors on the cradle at the op-~
posite sides of the supporting cylinder or col-
umn, such longitudinal compactness is made pos-
sible. The several control valves and fluid con-
nections enable easy control of the several funec-
tions of the drill. The drilling motor by the
provision of its detachable mounting on the
cradle may be readily removed as a unit when
desired, yet it is normally firmly secured in place
on its mounting. The novel arrangement of the
mechanieal chain and sprocket feeding mecha-
nism. with respect to the supporting cylinder or
column not only serves to provide a relatively
simple and rugged feed but also provides for a
relatively long feeding range and extreme longi-
tudinal compactness. The “lost motion” connec-
tion between the drive shaft and the feed sprocket
substantially reduces the transmission of shocks
to the gearing thereby reducing the possibility
of breakage. By the novel arrangement of parts
diselosed, the drill is well adapted to use in the
restricted spaces encountered in underground
mines. Other advantages of the invention will
be clsarly apparent to those skilled in the art.

While there is in this application specifically
described one form which the invention may as-
sume in practice, it will be understood that this
form is shown for purposes of illustration only
and that the inventicn may be modified and em-
bodied in various other forms without departing
from ifs spirit or the scope of the appended
claims. » :

What I claim as new and desire fo secure by
Letters Patent is:



2,674,441

7

1. In a rock drill, the combination comprising
an upright extensible fluid actuated support hav-
ing abutment elements at its opposite extremities
respectively engageable with the floor and roof
of a mine and which is extended by the action of
pressure fluid to support the drill firmly in po-
sition between the mine floor and mine roof,
means providing a guide extending lengthwise
of said support, a frame slidable longitudinally
along said guide relative to said support, a drill-
ing motor carried by said frame and arranged
in parallelism with said support at one side of
the latter, feeding means for moving said frame
along said guide to feed said drilling motor to-

ward the work including a feeding motor car- °

ried by said frame at the opposite side of said
support from said drilling motor, said feeding
means also including a feeding element extend-
ing longitudinally along one side of said support
and secured to the latter and a coacting rela-
tively rctatable feeding element carried by said
frame and driven through reduction gearing by
said feeding motor, and means providing a lim-
ited lost motion connection between said rotata-

ble feeding element and the terminal driving =

element of said gearing for reducing the trans-
mission of shocks from said drilling motor to
said gearing.

9. In a rock drill, the combination comprising
an upright supporting cylinder having a pointed
elemeni at its bottom engageable with the floor
of & mine and containing a reciprocable piston
having an upwardly extending piston rod pro-
vided with a pointed element eungageable with
the mine roof, means for supplying fluid under
pressure to said cylinder beneath said piston to
move said pision upwardly to bring said upper
pointed element into engagement with the roof
thereby firmly to support the drill in upright
drilling position in the mine, longitudinal guides
secured to the sides of said cylinder and ar-
ranged substantially coextensive with said cylin-
der, a cradle mounted on said cylinder to slide
longitudinally relative thereto along said guides, a
drilling motor of the hammer type carried by said
cradle at one side of said supporting cylinder, and
means for feeding said cradle longitudinally along
said guides to feed said drilling motor toward the
work including a feeding motor carried by said
cradle at the opposite side of said cylinder from
said drilling motor, said feeding means also in-
cluding a feed chain extending lengthwise of said
cylinder along one side of said cylinder and se-
cured at its ends to the opposite ends of said cylin-
der and a feed sprocket carried by said cradle and
engaging said feed chain, driving gearing between
said feeding motor and said sprocket including
a shaft coaxial with and having limited rotation
relative to said sprocket, a pin secured to said
shaft, and an arcuate groove in the sprocket hub
and in which said pin is received, said pin being
engageable with the end walls of said groove in
the different positions of said shaft relative to
said sprocket, and said groove providing a lost
motion connection between said sprocket and said
shaft to permit such limited relative rotation
-of said shaft and sprocket.

3. In a stoper rock drill, the combination
comprising an extensible fluid actuated support-
-ing column engageable at its opposite extremities
respectively with the floor and roof of-a mine, a
frame slidably guided for movement lengthwise
of said eolumn, means for feeding said frame
along said column, a fluid actuated drilling motor
carried by said frame and having a throttle valve
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mechanism, a handle secured to said drilling
motor and projecting laterally therefrom, pas-
sage means including a passage in said handle
for conducting pressure fluid from said throttle
valve mechanism to said column for extending
the latter, and a control valve mechanism carried
by said handle for controlling fluid flow through
said passage and positionable to vent said col-
umn.

4. In a rock drill, the combination comprising
a support providing a longitudinal guideway, a
frame movable along said guideway, a hammer
drilling tool carried by said frame, feeding means
for moving said frame along said guideway to ef-
fect feeding of the drilling tool including a feed-
ing motor carried by said frame, a rotatable feed-
ing element carried by said frame and journaled
thereon, a feeding element extending longitudi-
nally along said support in parallelism with said
guideway and with which said rotatable feeding
element cooperates and a driving connection be-
tween said motor and said rotatable feeding ele-
ment including a terminal driving element co-
axial with said rotatable element, and means pro-
viding a limited lost motion connection between
said coaxial rotatable feeding element and said
terminal element for reducing the transmission
of shocks from said drilling tool to said terminal
driving element.

5. A rock drill as set forth in claim 4 wherein
said lost motion providing means includes a pin
secured to said terminal element and an arcuate
groove in the rotatable element and in which
said pin is received, said pin being engageable
with the end walls of said groove in the different
positions of said terminal element relative to said
rotatable element, and said pin and groove pro-
viding said limited lost motion connection and
permitting limited relative rotation between said
terminal element and said rotatable element.

6. In a rock drill, the combination comprising
longitudinal supporting and guiding means in-
cluding an elongated cylindrical tubular support-
ing member, detachable guides extending longi-
tudinally along opposite sides of said cylindrical
tubular member and closely fitted against the
sides of the latter, said guides having inwardly
directed end projections overlying and detach-
ably engaging one end of said tubular member,
an adjustable connection between said guides
and the opposite end of said tubular member for
placing said guides under longitudinal tension,
a drilling tool adapted to actuate a drilling im-

plement, means for mounting said tool in rigid

parallelism with said tubular supporting mem-
ber for guided movement along said guides longi-
tudinally relative to said tubular member ex-
teriorly of the latter, and means for feeding said
tool at a drilling speed longitudinally along said
guides relative to said tubular supporting mem-
ber.

7. In a rock drill, the combination comprising
an elongated fluid extensible support engageable
at its opposite extremities with extraneous abut-
ments, a fluid actuated drilling tool guided for
movement lengthwise of said support, said tool
having a throttle vailve mechanism connected to
a source of pressure fluid supply, means for feed-
ing said drilling tool longitudinally along said
support, a handle secured to said drilling tool
and projecting laterally therefrom, passage
means including a passage in said handle for
conducting pressure fluid from said throttle
valve mechanism to said support for extending
the latter, and a control valve mechanism car-
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ried by said handle for controlling fluid flow
through said passage and positionable to vent
said extensible support.

8. In a rock drill, the combination comprising
an upright supporting cylinder having a pointed
element at its bottom engageable with the floor
of a mine and containing a reciprocable piston
having an upwardly extending piston rod pro-
vided with a pointed element engageable with
the mine roof, means for supplying fluid under
pressure to said cylinder beneath said piston to
move said piston upwardly to bring said upper
pointed element into engagement with the roof
thereby firmly to support the drill in drilling
position in the mine, longitudinal guides secured
to the sides of said cylinder in parallelism there-
with and arranged substantially coextensive with
said eylinder, a cradle mounted on said cylinder
to slide longitudinally relative thereto along said
guides and having guideways for receiving said
guides, said guides holding said cradle against
rotative movement relative to said cylinder about
the longitudinal axis of the latter whereby said
cradle is maintained along a fixed longitudinal
path, a drilling motor of the hammer type car-
ried by and rigidly attached to said cradle at
one side of said supporting cylinder with the lon-
gitudinal axis of said drilling motor extending
in parallelism with said cylinder, and means for

feeding said cradle longitudinally along said @

guides to feed said drilling motor toward the
work including a feeding motor carried by and
rigidly attached to said eradle at the diametrical-
1y opposite side of said cylinder from said drilling
motor with the longitudinal axis of the latter
extending in parallelism with said eylinder, said
feeding means also including a feed chain extend-
ing lengthwise of said cylinder along the side of
the exterior of said cylinder at which said feed-
ing motor is located and secured at its ends to
the opposite ends of said cylinder with the in-
termediate portion of said chain lying against
the exterior of said cylinder, a feed sprocket car-
ried by said cradle at the feeding motor side of
said support and engaging the intermediate por-
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tion of said feed chain, and driving gearing car-
ried by said cradle and connected between said
feed sprocket and said feeding motor.

9. In a rock drill, the combination comprising
longitudinal guiding means including a cylin-
driecal tubular supporting member having front
and rear heads, detachable guides extending lon-
gitudinally along and fitted against opposite sides
of the exterior of said cylindrical tubular mem-
ber and having inwardly directed hook-shaped
outer ends engaging said front head, said guides
having threaded rearward portions extending
through openings in lateral lugs on said rear head
and nuts threaded on said portions and engaging
said lugs for placing said guides under longi-
tudinal tension fo hold said supporting member
and said heads in assembled relation and to se-
cure said guides in position, a drilling motor
adapted to actuate a drilling implement and ex-
tending longitudinally in parallelism with said
supporting member, said motor mounted on said
supporting member for guided movement along
said guides relative to said tubular member, and
means for feeding said drilling tool and said sup-
porting member along said tensioned guides, said
feeding means including a feeding element ex-
tending substantially coextensive with and dis-
posed between said guides on said supporting
member.
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