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1

This invention relates to rock drills and more
particularly to improvements in 2 hammer rock
drill of the stoper type.

An object of the present invention is to provide
an improved rock drill. Another object is to pro-
vide an improved stoper rock drill having im-
proved feeding means and improved feed con-

trolling means. Still another object is to provide |

an improved stoper rock drili having a novel sup-
porting handle arrangement. A further object is
to provide an improved controlling means for.a
rock drill. A still further object is to provide an

improved throttle valve mechanism having an-

improved throttle valve and handle construction
whereby operation of the throttle valve is facili-
tated. A still further object is to provide an im-

“ proved drill supporting handle having an im-
proved feed control valve assccigted therewith.
Still ancther object is to provide an improved
control valve mechanism for a stoper rock driil
for controlling the flow of pressure Ruid to the
hammer motor, to the feeding means and to the
drill lubricating means. Still another object is to
provide an improved rock drill having novel com-
binations and arrangements 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 an elevational view of a stoper rock
drill constructed in accordance with an illustra-
tive embodiment of the invention, the forward
portion of the drill being broken away to facili-
tate illustration.

Fig. 2 is a vertical sectiona] view, with parts in
side elevation, taken substantially on line 2—2 of
Pig. 1,

© Fig. 3is an enlarged fragmentary sectional view
taken on the plane of Fig. 2, showing details of
the throttle valve mechanism and the automatic
lubricator.

Tig. 4 is a horizontal sectional view taken sub-
stantially on line 4—8 of Fig. 3.

Fig. 5 is an enlarged developed vertical sec-
tional view taken substantially on the irregular
line §—8 of Fig. 4,

Fig. 6 is a detail sectional view taken on line
6—8 of Fig. 5, showing the feed control valve,

Fig. 7 is a view similar to Fig. 6, showing the
valve in a different position.

Fig. 8 is a detail sectional view taken on line
8—8 of Fig. 5.

(CL. 121--9)
2

Fig. 9 is a sectional view similar to Fig. 8, show-
-ing the valve in a different position.

Fig. 10 is a horizontal sectional view taken sub-
stantially on line 10—10 of Fig.3. = )

3 Fig. 11 is a detail vertical sectional view.taken
on line { I-—{{ of Fig, 10, ‘

Fig. 12 is a detail horizontal sectional view
taken substantially on line 12—12 of Fig, 3. .

Fig. 13 is a detail sectional horizontal view taken

10 substantially on line 13-—i3 of Fig, 3.

Fig. 14 is an enlarged detail vertical sectional
view taken substantially on line §4-—{ 4 of Mg, 1.

¥ig. 15 is a detail horizontal sectional view taken
on line 16—15 of Pig. 14,

15 Fig. 16 is a cross sectional view, through the
driil, showing the novel handie arrangement.

In this illustrative embodiment. of the inven-
tion, there is shown a stoper rock arill, generally
designated |, generally comprising a pneumatic

20 feeding means 2, an automaiic lubricator 3, a
throttle valve mechanism 4, and a supporting
handle 5 carrying a feed control valve mecha-
nism 6. 'The bressure fluid motor for percussively
actuating and rotating the drill steel is supported

25 and fed by the feeding means 2 and herein may
be similar to that disclosed in our copending appli-
-cation, Serial No. 475,782, filed Pebruary 13, 1943,
While the réck drill diselosed is of the stoper type,
it will be evident that features of the invention

30 may be embodied in other types of rock drilis.-

The hammer motor is generally designated 1,
and, herein for illustrative purposes, is shown to
comprise & cylinder 8 having a bore 9 containing
a reciprocatory hammer piston {0 (see Fig. 2).

35 Associated with the hammer piston is a rifle bar
{1 of a conventional ratchet and pawl mechanism
for imparting intermittent rotary motion to the
piston, and the rotary motion of the piston is
transmitted to the drill steel through transmig-

40 sion connections fully described in the copending
application above referred to. Rotation of the
hammer piston may be interrupted at will. dur-
ing running of the motor by means of a rotation
release ring operated by pressure fluid in the

45 manner fully disclosed In- the John C. Curtis
Patent No. 2,251,269, granted August 5, 1941, The
throttle valve mechanism 4 of the -drill controls
the flow of pressure fluid to the hammer motor
and the rotation release ring, and the hammer

50 motor includes a conventional disiributing valve
mechanism (2 for controlling the distribution of
pressure fluid to the motor cylinder, . The strue-
ture of the improved throttle valve mechanism
will be later described. Since the. specific strue-

85 tures of the hammer motor, the drill steel rota-
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tion mechanism and the rotation release do not
per se enter into the present invention, further
description and illustration thereof are herein
unnecessary.

The supporting handle 5 projects laterally from
one side of the hammer motor cylinder 8 and is 50
arranged that handling and supporting of the
drill are facilitated. ‘This handle has its inner
end tapered at 13 to fit a conical bore {4 formed
in the cylinder wall and is held in position by a
screw plug i5 threaded at I8 within a boss pro-
jecting from the cylinder. A split ring {7 is'ar-
ranged in an annular groove on the handle pe-
riphery, and the screw plug: {5 engages this ring

to hold the handle tightly in position. The han- j

dle has at its outer extremity a grasping portion
18 adapted to be grasped by one hand of the op-
erator, and the feed control valve mechanism -8
is associated with this grasping portionin & man-

ner to be later explained. Attached as by side o

bolis 19 to the rear end of the motor cylinder is
a rear head block 2§ which carries the throttle
valve mechanism 4 and the automatic lubricator 3.

The pneumatic feeding 'means 2 comprises a

tubular feed cylinder 2( axially alined with the <

hammer motor cylinder and having'a front an-
nular fange 22 clamped against a shoulder 23 on
a rear head member 24 of the hammer motor.
‘A cylindrical sleeve 25 has a front annular flange

26 abutting the flange 22, and the rearward por-

tion of the feed cylinder extends through and
fits the bore of this sleeve in the manner clearly
shown in Fig. 3. The feed cylinder and slesve

95 have their flanges clamped tightly against the .

rear head member 24 of the hammer motor by
an inner flange 27 on the rear head block 28,
" abutting the sleeve flange 2§ in the manner shown.
.Contained in the feed cylinder 2{ is a feed piston
‘88§ having its piston rod 28 extending rearwardly

*through a bushing 38 fitted in a sleeve 31 secured 4

- within the rear end portion of the feed cylinder

21 as shown in Fig. 2. Attached to the rear end
~of the feed piston rod is an abutment engaging
point 32 adapted to engage an extranecus abut-
~ment.

‘Arranged with its axis lying in 2 longitudinal
plane at right angles of a plane including the
longitudinal axis of the supporting handle § is' a
rotary grasping handle 33 of the throttle valve

mechanism 4. This handle is preferably of tubu- -

1ar form and is corrugated or longitudinall
‘ ribhed on its exterior to facilitate gripping there-
"of. The handle is journaled at its ends respec-
tively in a front bracket 34 integral with the
motor cylinder and upon 2 rear boss 85 integral
with the rear head block 28. The front bracket
‘has a bore 36 receiving a bushing 37 in which a
reduced stem 38 on the handle is journaled.
Axially alined with the handle is a bore 39 in a
valve casing 40 integral with the head bilock 28,
and a rotary throttle valve 4t of cylindric form
“js arranged in the bore. The throttle valve has
a valve stem 42, generally square in cross sec-
" tion, slidingly fitted in a square recess 43 in the
valve handle 32 so that the valve is connected to
“the handle for rotation thereby. Attached at 44
" tp the rear head block is a conventional hose con-
nection 45 for supplying fluld under pressure to
“the hollow interior 48 of the throttle valve, and
the fluid flowing to the valve acts on the lower
end of the valve to force the latter upwardly
‘within the valve bore. To oppose the pressure of
‘the fluid acting on the lower end of the throttle
valve, there is provided a packed piston 47 at-
- tached by s screw 48 to the valve and fitting a

<t
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pore 48 of the valve handle 33 as clearly shown
in Pigs. 2 and 14. Fluid under pressure may
be admitted to the handle bore 49 from the valve
interior 46 through an axial passage 50 in the
screw 48. Pressure fluid acting on the upper
pressure area of the piston 47 tends to force the
throttle valve dowawardly, opposing the upward
pressure, and the pressure of the fluid acting on
the upper wall of the handle bore 49 serves to
hold the handle sterm 38 upwardly in its bushing
35. To absorb the axial upward thrust of the
valve handie 33, there is provided an end-thrust
bearing 5! engaging a thrust washer 52 seated
against the upper wall of the bracket bore 36 (see
Due to the provision of the opposing
pressures at the opposite ends of the valve, rota-
tion of the valve is relatively easy.

As shown most clearly in Fig. 16, the handles
{8 and 33 lic in longitudinal planes disposed at
right angles with respect to each other with the
axes of the handles lying in a iongitudinal-plane
disposed wholly outside of the body of the drill.
Thus the handles are both located at the same
side 'of ‘a longitudinal plane passing -through-the
axis of the drill bedy. By such an arrangement
of the handles, it is possible to locate the drill
close to a corner without affecting the proper
nandling and control of the drill,

The automatic lubricator:-3 is ‘designed to sup-
ply lubricans to the throbtle valve bore and:-to
the moving parts of the drill hammer motor.
This Tubricator for illustrative purposes is shown
to comprise an. annular. lubricant reservoir : 55
formed in the head block 26 and surrounding the
sleeve 25, and having a conventional filler plug
as shown in Wig. 1. Thelower part of the head
block tightly fits at BT the eylindric: exterior -of
the sleeve 25 to prevent leakage of lubricant.
There is an annular groove 53 in. the block close-
1y surrounding the sleeve 25 ‘and . connected
through & restricted annular space 59 with the
reservoir. A passage & commmunicates with-this
groove and is connected to a passage 61 (see Fig.
10) leading to the throtile valve receiving bore 39

i
5%

‘and o branch passage 82 which extends longitu~

dinally of the motor cylinder and is connected
to ducts leading to the various surfaces of: the
motor to be lubricated, in a well known manner.
As shown in Fig., 10, a passage 83’ connects:the
throttle valve receiving bore 38 to the upper part
of the lubricant reservoir 53 so that fluid under
pressure may be admitted to the reservoir during
running of the drill to act on the upper surface 0l
the lubricant to force the lubricant through the
passages 89, 8¢ and 62 to the various parts:to
be lubricated.

Now referring to the specific structure.of the
throbtle valve mechanism 4; it will be noted:that
the throitle valve 4{ has a pore 34 (see Figs.'3
and 13) for connecting the valve interior. 46 with
a chamber 85 communicating with the inlet: bas-
sage -85 of the hammer motor. The throttle
valve has a port 87 (Fig. 4) for connecting the
hollow interior 46 of the throttle valve with a cir--
cumnferentially extending groove 68 on the valve
periphery. The groove 8¢ is communicable with
a feed supply passage 69 in the head block-28.
The passage §8 is connected to a Dassage 70.in
the resr motor head 24, and, as shown in Fig. 5,
the passege 16 communicates with a passage 12
in the supporting handle § and is connectible by

- the control valve mechanism § with a passage I3

communicating with a passage 74, the latter in
turn eommunicating with a passage 18 in the
rear head member 24, The passage 15 leads o
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the upper end of the feed cylinder 21 at the up-
per side Of the feed piston. The specific struc-
ture of the feed control valve mechanism will be
later explained.
© As shown in Fig. 10, the throttle valve has a
port 17 communicating with gz peripheral groova
18 on the valve, and this groove is communicable
with the passage 83 leading to the upper side of
the lubricant reservoir. When the groove 718 is
in communication with the Passage 83, fluid un-
der pressurs may fiow from the interior of the
throttle valve to the reservoir. Extending longi-
tudinally along the exterior periphery of the
throttle valve are shallow lubricant grooves 7%
and 80 communicating a$ their upper ends with
an annular groove 81, and lubricant may flow
through these grooves to lubricate the walls of
the valve receiving bore in an obvious manner.
The groove 88 communicates with a peripheral
groove 82 which is communicable with the motor
inlet passage 6. This enables the reservoir to
be connected to atmosphere through the motor
exhaust whenever the drill hammer motor is not
running. As shown in Fig. 12, rotary movement
of the throttle valve 41 ig limited by a spring
- pressed detent element 83 projecting within a
peripheral groove 84 on the valve, " A screw plug
85 holds the spring 86 under compression gnd is
removable to attain access to the parts. This
detent element also serves to hold the throttle
valve in its different positions of adjustment,

The feed control valve mechanism § will now
be described in detail. As shown in PFigs. 1 and
8, the supporting handle 5 has at its outer end a
conical bore 80 which receives g conical feed con-
trol valve 81. This valve is rotatably mounted in
the hore and has a stem 82 arranged in a hore
93 extending longitudinally through the grasp~
ing portion {8 of the handle 5. Secured to the
lower end of the valve stem 82-is g knoblike han-
dle 84 conveniently arranged in adjacency to the
grasping portion {8 so that the operator may
readily control the feed without removing his
hand from the supporting handle. The valve is

held in its adjusted position by 2 serrated plate :

95 yieldingly held in engagement with a plug 8
by & coil spring 87 acting on the Plate. This plate
is connected for rotation: with the valve by a
square stem $§ thereon slidingly fitted in 5 square
bore 89 in the valve. A pin
181 projects into a circumferential slot 182 on the
valve (Figs. 8 and 9) for limiting rotary valve
movement. The fluid supply passage 12 in the
handle 5 communicates with a bore 183 at the
upper side of the valve,
bassage {04 therethrough for connecting the bore
183 with the feed passage:13. The valve has a
peripheral V-notch (05 communicating with the
Dassage 184 so that graduated fiow of fluid may
be attained. A vent bassage {056 connects the
valve receiving bore 8§ to atmosphere, ang the
valve is traversed by a bassage {07 for conneci-
ing the feed passage 73 to the vent passage {86,
Thus the flow of pressure fluid from the throttle
valve to the feed cylinder may be regulated as
desired, and when the fluid supply to the feed is
cui off by said contro] valve, the feed- cylinder
may he vented, thereby to attain an extremely
sensitive control of the feed.

Rotation release is controlled by a valve {{0
rotatably mounted in a bore {11 in the head block
28 (Fig. 13). The valve has g, handle 112 and has
@ passage 113 for connecting the fluid chamber

5 to a passage {14 leading to the rotation release
ring in the manner fully disclosed in the Curtis

188 on a screw plug *

and the valve body has a ¢
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patent above referred to. Communicating with
the valve receiving bore 111 is a vent passage ({5,
and the valve is traversed by a passage 116 for
connecting the passage 114 to this vent passage.
It is accordingly evident that the rotation re-
lease ring may be either supplied with fluid or
vented to atmosphere under the control of the
valve (10. -

The general mode of operation of the improved
rock drill is as follows: The rock drill may be
suitably positioned and supported with respect
to the work by the operator grasping the sup-
porting handle § in one hand and the throttle
valve handle 83 in the other hand. When the
drill is in upright drilling position, the operator
may turn the throttle valve handle 33 to rotate -
the throttle valve 41 into g position wherein the
port 84 communicates with the chamber 65,
thereby to admit pressure fluid from. the supply
hose 85 through the vaive interior to the motor
inlet passage 68, to effect runaning of the motor.
During running of the hammer motor, pressure
fluid may flow through port 11, groove 18 and
passage 63 to the upper side of the lubricant
reservoir 8% so that pressure fuid acting on the
surface of the lubricant forces the lubricant
through groove 58, passages 60, 61 and 62 to the
parts of the drill to be lubricated. 'The passage
61 supplies lubricant to the throttle valve while
the passage 62 supplies lubricant to the moving
motor parts. Concurrently pressure fiuid may
flow through port 67, groove 68, passages 69, 10,
11, 12, to the bore 103 and through the passage
184 in the feed control valve 91 to passages 13,
14 and 75 leading to the feed cylinder to effect
movement of the feed cylinder with respect to the
feed piston to feed the drill hamier motor to-
ward the work, The flow of pressure fluid to the
feed cylinder may be regulated by the control
valve 81, and in the event it is desired to stop sud-
denly the feed, the vaive §i may be turned into
a position to effect venting of the feed cylinder to
atmosphere through vent passage 186. Whenever
the throttle valve 41 ig rotated into a position to
shut down the flow of pressure fluid to the drilt
hammer motor, the lubricant reservoir is vented
through passage 63, groove 88, groove 82, motor
inlet passage 66 and the motor exhaust. Thus
lubricant flow ceases when the drill is not run-
ning. Rotation of the drill steel may be inter-
rupted at will during running of the motor sim-
ply by turning the control valve {18 into a posi-
tion to supply pressure fAuid from the chamber
65 to the passage 114 leading to the rotation re-
lease ring. By the novel arrangement of the
handles 33 and § the drill may be readily posi-
tioned and supported with respect to the work, .
and the throttle valve 41 and the feed control
valve 81 may be readily adjusted  without the
operator removing his grasp on the handles. Af-
ter the drill is started to run by turning on the
throttle valve, feed may be controlled entirely by
the feed control valve, By the provision of the
valve-piston 47 in the bore 49 of the throttle valve
handle 33, the pressure acting on the lower end
of the throttle valve ig to a substantial extent
counterbalanced so that the valve may be easily
turned and at the same time the throttle valve
handle-is held upwardly in position against its
upper bearing. The novel arrangement of the
automatic lubricator with respect . to the feed
cylinder results in a drill structure which is ex-
tremely compact. Other modes of use and ad-
vantages of the invention will be clearly appar-
ent to those skilled in the art, - - o
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- YWhile there is in this application specifically
described one form which the invention may as-
sume in practice, it will be understood: that this
form: of the same is shown for purposes of illus-
tration and that the invention may be modified
and embodied in various other forms without
departing from its spirif.or the scope of the ap-
pended claims.

What we claim as new and desire to secure by
Letters Patent is:

1. Ta a rock drill,- the combination compris-
ing a fiuid actuated steel actuating motor, fluid
actuated feeding means therefor, a pair of lever
arms projecting laterally from the side of the
drill and disposed at a substantial angle with
respect to each other, with the drill arranged at
least substantially at the apex of the angle, a
throttle valve mechanism for controlling fiuid
flow to said motor including a throttle valve

having a control handle carried by ene of said s

lever arms, and feed control means for controll-
ing fluid flow relative to sald feeding means jn-
cluding s feed control valve having a control
handie carried by said other lever arm, said
handles being disposed in fixed spaced relation
and having grasping portions at all times eX-
tending in parallelism longitudinally of the drill.

9. In a rock &rill, the combination compris-
ing a fiuid actuated steel actuating motor, fuid
actuated feeding means therefor, a pair of lever
arms projecting laterally from the side of the
drill and disposed at a substantial angle with
respect to each other, with the drill arranged ab
least substantially at the apex of the angle, one
of said lever arms carrying a drill supporting
handle, 2 throttle valve mechanism for controll~
ing fluid flow to said motor ineluding a throttle
valve having a contrel handle carried by one of
sai@ lever arms, and feed control means for con~
trolling fluid flow relative to said feeding means
including a feed control valve having a control
handle carried by said other lever arm, all three
of said handles having their grasping portions
extending longitudinally of the drill always in

parallelism and in fixed spaced relation to the “l'

longitudinal axis of the drill.
3. In a rock drill, the combination comprising
a fluid actuated steel actuating motor, fuid actu-

ated feeding means therefor, a pair of lever arms
projecting laterally from the side of the drill -

and disposed at a substantial angle with respect
to each other, with the drill arranged at least
stibstantially at the apex of the angle, one of
said lever arms carrying a driil supporting han-
dle, a throttle valve mechanism for controlling
fluid fiow to said motor including a throttie valve
having a control handle carried by one of said
lever arms, and feed control means for eon-
trolling fluid flow relative to said feeding means
including a feed control valve having & control
handle carried by said cther lever arm, all three
of said handles having their grasping portions
extending longitudinally of the drill always in
parallelism and in fixed spaced relation to the
longitudinal axis of the drill, and said handle
for said feed control valve being arranged in
juxtaposition to said drill supporting handie
whereby the feed may be controlled and the
drill may be supported with bub one hand of the
operator. :

4. Tn a rock drill, the combination compris-
ing a fluid actuated steel actuating motor, fluid
actuated feeding means therefor, a pair of lever
arms. projecting laterally from the side- of the
drill and disposed at a substantial angle with

I
“t
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respect to each other, with the drill arranged at
least substantially at the apex of the angle, one
of said arms carrying a drill supporting handle,
and control valve means including a control
valve havipg an operating handie carried by said
other lever arm, the axes of said handles. dis-
posed in fixed spaced relation. with respect to
the longitudinal axig of the- drill and respec-
tively. lying in longitudinal planes including the
longitudinal axes of sald lever: arms,

5. In a rock drill, the combination comprising
4 fluid actuated steel actuating motor, finid actu-
ated feeding means therefor; a pair of lever arms
projecting lateraily from the side: of the drill and
disposed at. a substantial angle with respect to
sach other, with the drill arranged at least sub-
stantially at the apex of the angle, one of said
arms carrying a drill supporting handle, and
control valve means. including a control valve
having an operating handle carried: by said ‘other
lever arm, the axes of saig@ handles disposed in
fixed spaced relation with respect to the longi-
tudinal axis of the drill and vespectively: lying
in longitudinal planes ificluding the Tongitudinal
axzes of said lever arms; and said control valve
means. also including a control valve arranged
at the cuter extremity of said lever arm which
¢arries. the drill supporting handle.

8. ITn a rock drill, the combination compris-
ing a steel actuating motor, feeding means there-
for, a pair of lever arms projecting laterally
from the side of the drill and disposed ab a sub-
stantial angle with respect to: each other, with
the drill arranged at least substantially at the
apex of the angle, and controlling means: for
said motor and said feeding means inhecliding
cohirol valves having cohtrel handles carried
at the outer extremities of said lever arms re-
spectively and extending longitudinally of the
drill in fixed spaced relation in all positions of
said valves, one handle for the rotor control
valve and the other for said feed control valve,
and said handles adapted to be grasped by the
aperator, one it each hand, whereby the drill
mey be positioned and supported with respeet
to the -work. . _

7. In & stoper rock drill, the combination com-
prising = Auid actuated steel actuating -metor,
fuld actuated feeding means for said motor ar-
raniged In axial alinement therewith, a drill sup-
porting handle secured to and disposed laterally
of the drill, and control valve means including
a control valve having an operating handle dis-
posed laterally of the drill, said handles ar-
ranged in fixed relation, ahg the axes of said
handles respectively lying in planes extending
longitudinaily of the drill and disposed at a
substantial angle with respect to each other and
with said handie axes both wholly at one side
of a longitudinal plane including the longitudinal
axis of the drill :

2. In a stoper rock drill, the combination com-
prising a fluid sctuated stesl actuating motor,
fiuig actuated feeding means for said motot- ar-
ranged. in axial alinement therewith, a drill
supporting handle securéd to .and disposed lat-
eraily of the drill, and contrel valve means for
the drill having a control valve operating han-
dle disposed laterally of the drill af a substan-
tial angie with respect to said supporting han-
dle, said handles haviiig grasping portions spaced
at substantial distances laterally from the drill
axis and disposed in fixed relation both at one
side of & vertical plame including the longitu-

dinal axis of the drit: :
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9. In a stoper rock drill, the combination com-
prising a fluid actuated steel actuating motor,
fluid actuated Teeding means for said motor ar-
ranged in axial alinement therewith, a drill sup-
porting handle secured to and disposed lateraliy
of the body of the drill, and control valve means
for the drili having a control valve operating
handle disposed laterally of the body of the drill
at a substantial angle with respect to said sup-
porting handle, said handles disposed in fixed
relation with respect to the drill body and hav-
ing grasping portions spaced at substantial dis-
tances laterally from the drill axis with the axes
of said grasping portions lying in a longitudinal
vertical plane located wholly outside of the bedy
of the drill.

10. In a rock drill, the combination compris-
ing a fluid actuateq steel actuating motor, Aluid
actuated feeding means therefor, a throttle valve
mechanism for controlling fluid flow to said motor
including a throttle valve having a control han-
dle, and feed control means for controlling fluid
flow to said feeding means including a feed
control valve having a control handle, said han-
dles being disposed with their axes in fixed spaced
relation and lying in angularly related. longitu-
dinal planes both at one side of a longitudinal
plane including the longitudinal axis of the drill,
and said handles having grasping portions, one
adapted to be gripped in the palm of each hand
of the operator whereby the driil may be read-
ily supported and controlied.

11. In a rock drill, the combination compris-
ing a fluid actuated steel actuating motor, fluid
actuated feeding means for said motor, lever
arms projecting laterally from the sides of the
drill and disposed at g substantial angle with
respect to each other, o throttle valve mechanism
for controlling fiuid fow to said motor and in-
cluding a throftle valve carried at the outer ex-
tremity of one of said lever arms and having
& control handle, and feed control means for
controlling fiuid flow to said feeding means in-
cluding a feed control valve carried at the outer
extremity of the other lever arm and having a
control handle, said handles being disposed with
their axes in fixed spaced relation ang in paral-
lelism, said handles extending longitudinally of
the drill and both being located wholly at one
side of a longitudina]l plane including the longi-
tudinal axis of the drill, and said handles hav-
ing grasping portions, one adapted to be gripped
in each hang of the operator whereby the drill
may be readily Supported and controlled, and
said lever arms being so arranged with the drin
at least substantially at the apex of the angle
that the side of the drill at the opposite side of
said longitudinal blane may be placed close to
a corner. .

12, In a rock drill, the combination compris-
ing a fluid actuated steel actuating motor, fluid
actuated feeding means for said motor, lever
arms projecting laterally from the side of the
drill in right angular relation both at one side
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10
of ‘a longitudinal plane including the longitudi-
nal axis of the drill thereby leaving the opposite
side of the drill free ang clear, a throttle valve
mechanism for controlling fluid flow to  said
motor including a throttle valve having a con-
trol handle carried at the outer extremity of one
lever arm, and feed control means for controlling
fluid flow to saig feeding means including g feed
control valve having g control handle carried at

i+ the outer extremity of the other lever arm, said

handles being disposed with their axes in fixed
spaced relation and in parallelism and extend-
ing longitudinally of the drill, and said handles
having grasping portions, one adapted to be
grasped in each hangd of the operator whereby
the drill may be readily supported and con-
trolled.

13. In a stoper rock drill, the combination com-
prising o fluid actuated steel actuating motor,

5 fluid actuated feeding means secured. to said

motor for feeding the drill steel toward the work
as the steel is percussively actuated, and a pbair
of lever arins projecting laterally from. the side
of the drill in right angular relation to the longi-
tudinal axis of the drill, said lever arms disposed
in V-relation at a substantial angle with respect -
to each other, with the drill arranged at least
substantially at the apex of the angle, said lever
arms carrying handles at their outer extremities,
said handles at all times extending longitudinally
in parallelism and in fixed spaced relation to
the longitudinal axis of the drill, one adapted
to be graspeqd in each hand of the drill operator
Whereby the drill may be positioned and sup-
ported with respect to the work, and said lever
arms being so arranged that the drill may be
placed close to a corner with the drill operstor
stationed at the side of the drill opposite from
the apex.
JOHN C. CURTIS.
ELMER G. GARTIN,
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