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This invention relates to rock drills, and more 
particularly, but not exclusively, to improve 
ments in a pressure fluid actuated hammer rock 
drill of the stoper type. 
An object of this invention is to provide an 

improved rock drill feeding means and improved 
control means for the feeding means. Another 
object is to provide an improved pressure fluid 
actuated feeding means having improved auto 
natic means for regulating the feeding pres 
Sure, the automatic means having aSSociated 
thereWith inproved means for manually regulat 
ing the feeding preSSure. A further object of 
this invention is to provide an improved pressure 
reducing Valve for a rock drill feeding means. 
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 dra WingS 
Fig. 1 is a side elevational view of a stoper 

rock drill, in which the illustrative form of the 
improved feeding means is embodied. 

Fig. 2 is a view in longitudinal section taken 
substantially on line 2-2 of Fig. 1. 

Fig. 3 is a vertical sectional view taken Sub 
stantially on line 3-3 of Fig. 2. 

Fig. 4 is a detail sectional view taken Sub 
stantially on line 4-4 of Fig. 3, the different 
positions of the throttle valve being indicated 
at a, b, c and d, respectively. 

Fig. 5 is a detail sectional view taken substan 
tially on line 5-5 of Fig. 3, the different posi 
tions of the throttle valve being indicated at 
a, b, c and d, respectively. 

Fig. 6 is a detail sectional view taken on line 
6-6 of Fig. 3, the different positions of the throt 
tle valve being indicated at a, b, c and d, re 
Spectively. 

Fig. - 7 iš a detail view in longitudinal section 
taken on line - of Fig. 3. 

Fig. 8 is a fragmentary sectional view taken 
in the plane of Fig. 3 showing the feed regulat 
ing valves in a different position. 

Fig. 9 is a fragmentary sectional view taken 
in the plane of Fig. 3 showing the feed regu 
lating valves in still another position. 
In this illustrative embodiment of the inven 

tion there is shown a hammer rock drill of the 
stoper type generally comprising a hammer mo 
tor generally designated , a feeding mechanism 
generally designated 2, a chuck mechanism gen 

(C. 121-9) 
erally designated 3 and an improved control 
mechanism generally designated 4. 
The hammer motor is herein of the pres 

Sure fluid actuated, reciprocating piston type 
Comprising a cylinder 5 having a bore 6 con 
taining a reciprocatory hammer piston T. The 
hammer piston has a forwardly projecting strik 
ing bar 8 guided in a bushing 9 supported with 
in a sleeve O mounted within the forward por 
tion of the cylinder 5, and this striking bar is 
adapted to deliver impact blows to a tappet or 
Striking block reciprocably mounted in a bore 
2 formed in a rotatable chuck sleeve f3. The 
impact blows of the hammer piston are trans 
mitted through the striking block to the shank 
of a usual drill steel 4, the drill steel herein 
being of hexagonal cross section and loosely 
mounted for reciprocatory movement within a 
correspondingly-shaped bore 5 formed in a 
chuck secured within the rotatable chuck 
sleeve 3. Secured to the sleeve O is a front 
chuck housing 6, and the chuck sleeve i3 is 
rotatably mounted in the sleeve O and the chuck 
housing. Formed externally on the rotatable 
sleeve 3 is an annular collar 8 interposed be 
tWeen a shoulder 9 formed on the member 0 
and the inner end of the chuck housing 6, and 
this collar maintains the chuck sleeve against 
longitudinal displacement while permitting free 
rotation thereof with respect to the elements 
0 and 6. It will thus be seen that when pres 

sure fluid is supplied to the motor cylinder, the 
hammer piston is rapidly reciprocated to deliver 
impact blows through the striking block to 
the drill steel Shank. 
The means for rotating the drill steel as it is 

percussively actuated by the hammer piston may 
be of a design similar to that disposed in my 
copending application, Ser. No. 722,571, filed 
April 26, 1934, and on which Patent No. 2,100,- 
324 issued Nov. 30, 1937. It Will be observed 
that arranged in a bore 22 formed. Within the 
rearward portion of the cylinder 5 is a motor 
casing 23 having front and rear heads 24 and 
25, respectively. Formed in the motor casing, 
as ShoWn most clearly in Fig. 2, is a motor cham 
ber 26 containing intermeshing, toothed, motor 
rotors, the central One of which is shown at 27, 
preferably of the Spur gear tooth type. In this 
instance, the central rotor 27 is preferably formed 
integral with a rifle bar 30 suitably journaled 
Within the motor heads and having spirally ar 
ranged grooves 3 interlocked with spiral lugs 
formed on a usual rifle nut Secured within the 
hammer piston T in the manner clearly described 
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2 
in my copending application mentioned above. 
The piston striking bar 8 is provided with lon 
gitudinal grooves 32 slidingly interlocked With 
straight lugs 33 formed on the rotatable chuck 
sleeve f3. 
The fluid distribution means for effecting re 

ciprocation of the hammer piston may be of 
a design similar to that disclosed in my copend 
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ing application, Ser. No. 708,269, filed Jan. 25, 
1934. Arranged in the bore 22 and forming a 
closure for the rear end of the cylinder bore is 
a rear head 38, and this head cooperates with 
the front head 24 of the rotation control motor 
to form a valve chest for a fluid distributing 
valve 39, this valve encircling the rearward por 
tion of the rifle bar 39. This valve controls the 
flow of pressure fluid from a supply passage 4) to 
supply passages 4 and 42 leading to the Oppo 
site ends of the cylinder bore and the exhaust 
of pressure fluid from the cylinder in the man 
ner clearly described in my copending appli 
cation, Ser. No. 708,269 above referred to. 

In this construction, the Supply passage for the 
rotation control motor communicates With the 
passage 42 at a point adjacent the distributing 
Valve 39 so that when pressure fluid is supplied 
to the front Supply passage 42 for the forward 
end of the motor cylinder to effect retraction 
of the hammer piston, pressure fluid is at the 
same time Supplied to the rotation control motor, 
and the motor rotors are at that time locked in 
Stationary position by the pressure fluid within 
the motor inlets. As the hammer piston moves 
rearwardly the lugs on the rifle nut secured 
therein engage with the spiral grooves on the 
then-stationary rifle bar 30, causing the ham 
mer piston to be rotated, and this rotative move 
ment of the hammer piston is transmitted 
through the grooves 32 on the striking bar and 
the lugs 33 on the chuck sleeve to the drill steel. 
When the distributing valve 39 is in a position to 
Supply pressure fluid from the passage 40 to the 
Supply passage 4, pressure fluid may flow to the 
rear end of the cylinder bore to effect the for 
ward working stroke of the hammer piston, and 
the pressure fluid in the supply passage 42 and 
the motor inlets is conducted to exhaust through 
an exhaust passage 43, thereby permitting the 
motor rotors to revolve freely during the forward 
Working stroke of the hammer piston. So that the 
latter delivers an unimpeded impact blow to the 
drill steel Shank. 
The feeding mechanism 2 for feeding the drill 

Steel toward the work as it is percussively actu 
ated by the hammer motor is, in this instance, 
of the pressure fluid actuated “feed leg' type 
comprising a feed cylinder 55 secured to the rear 
head block 56 of the cylinder 5 and containing a 
feed piston 57. This feed piston has a piston 
rod 58 terminating at its lower end in an abut 
ment engaging point 59. It will thus be seen 
that when pressure fluid is supplied to the for 
Ward end of the feed cylinder bore in advance of 
the feed piston, the feed cylinder 55 is moved 
forwardly with respect to the stationary feed 
piston 57. - - - - - 

NoW referring to the improved control valve 
mechanism generally designated 4, it will be ob 
served that formed within a projecting boss 60 
integral with the side of the motor cylinder 5 is 
a transverse bore 6f containing a rotary throttle 
Valve 62. The throttle valve is of frusto-conical 
form, and the bore 6 is of conical shape to re 
ceive the valve. The valve shank 63 has secured 
thereto a manual control handle 64. Pressure 

2,125,287 
fluid is adapted to be supplied through a swivel 
pipe connection 65 to an internal chamber 66 
within the valve 62. Formed in the boss 60 and 
arranged parallel with the bore 6 is a bore 67 
within which is secured a drill supporting handle 
68 of a usual design having a usual grasping por 
tion 69. This handle has a conical Shank 70 
and the bore 67 is of conical form to receive the 
handle shank in the manner shown in Fig. 3, 
and a conical nut 7 threaded within the handle 
shank is provided for rigidly securing the sup 
porting handle in position. The wall of the 
throttle valve 62 is traversed by a port 72 com 
municable with the supply passage 40 of the fluid 
distribution means, as shown in Fig. 4. As shown 
in Fig. 5, the wall of the valve S2 is traversed 
by a port 73 communicating with a circumferen 
tially extending groove 4 formed on the exterior 
Surface of the valve, and this groove is com 
municable through a passage 75 with an annular 
groove 76 formed on the handle 68, and this 
groove is communicable through a passage 71 
With an axial bore 78 formed in the handle. An 
annular groove 79 formed on the handle is com 
municable through a passage 80 with the axial 
bore 78, and, as shown in Fig. 7, this groove 79 
is connected through a port 8 to a feed supply 
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paSSage 82 (see also Fig. 7) communicating with 
the forward end of the feed cylinder 55. As 
shown in Fig. 6, the valve 62 is provided with a 
circumferential groove 83 communicable through 
a port 84 With the feed Supply passage 82 and 
with a vent passage 85. Reciprocably mounted 
in the bore 78 of the supporting handle is a 
valve 86 having an operating rod 87 guided with 
in an axial bore 88 formed in the handle and 
Secured at 89 at its outer extremity to an oper 
ating plunger 90. This plunger is guided in a 
bore 9 formed in the handle, and displacement 
of the plunger from the bore is limited by a pin 
and slot connection 92. A spring 93 normally 
urges the Operating plunger toward its Outer 
most position, as shown in Fig. 3. When the 
Valve 86 is in the position shown in Fig. 3, a 
conical end seating surface 94 engages a conical 
seat 95 for cutting off communication of a groove 
96 on the valve with an axial chamber 97. This 
chamber 97 is connected through a passage 98 to 
exhaust, while the groove 96 communicates 
through a passage 99 with a groove OO formed 
On the stem of of a plunger valve O2, which, 
like the valve 86, is guided in the bore 78. A 
paSSage fo3 connects the groove 79 with the axial 
bore 78 at the left hand end of the plunger valve 
02 as viewed in Fig. 3. Threaded at 04 within 

the nut if is an adjustable follower O5 for ad 
justing the tension of a coil spring 106 acting on 
the plunger valve 02. Secured to the follower 
f05 is an operating handle 07 provided with a 
Spring pressed detent lock O8. The plunger 
Valve 102 is adapted to regulate automatically 
the feeding pressure within the feed cylinder, 
any desired feeding pressure being attainable 
simply by properly adjusting the tension of the 
Spring 6 acting on the valve. The valve 86 is 
a feed control valve for manually regulating the 
feeding pressure. - ? 
When the throttle valve 62 is in the position 

d in FigS. 4, 5 and 6, the feed supply passage 82 
is vented to atmosphere through port 84, groove 
83 and vent passage 85, and the passages 40 and 
75 are cut off by the valve. When the throttle 
Valve is in the position bin Figs. 4, 5 and 6, the 
Vent passage 85 is cut off from the feed supply 
passage 82, the motor supply passage 40 is still 
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cut off from the passage 12, while the groove 74 
has partial communication with the passage 75 
so that a small amount of pressure fluid may 
flow from the chamber 66 in the valve through 
passage 73, groove 74, passage 75, groove 76, 
passage 77 to the axial bore 78 between the valves 
86 and 102. When the throttle valve is in the 
position c in Figs. 4, 5 and 6, the groove 74 nearly 
completely communicates with the passage 75 
while the passage 72 slightly communicates with 
the motor supply passage 40 and the vent 85 is 
still cut off from the feed supply passage 82. 
When the throttle valve 62 is in the position d 
in Figs. 4, 5 and 6, the vent passage 85 is still 
out of communication with the feed Supply pas 
sage 82, the groove 74 is in full communication 
with the passage 75 and the passage T2 is in full 
communication with the motor Supply paSSage 
40. When the throttle valve is in this latter po 
sition, the hammer motor is operating to actuate 
percussively and rotate the rock drill steel. Pres 
sure fluid flows from the valve chamber 66 
through passage 73, groove 74 and passages 75 

... and 77 to the bore 78 between the inner adjacent 
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ends of the valves fo2 and 86, and acts on the 
right hand side of the valve 02 to move the 
latter to the left against the tension of the Spring 
06 from the position shown in Fig. 3 to the po 

sition shown in Fig. 8. Pressure fluid then flows 
through passage 80, groove 79 and passages 8 
and 82 to the feed cylinder to effect feeding of 
the drill steel toward the work as drilling pro 
gresses. At the same time pressure fluid flows 

... through passage 103 to the bore 78 at the left 
hand end of the valve O2. When the preSSure 
in the feed cylinder builds up so that the preS 
sure acting on the left hand end of the valve 
02 plus the pressure exerted by the spring 06, 

is greater than the pressure acting on the right 
hand end of the valve, the latter is again shifted 
to its position shown in Fig. 3, and remains in 
such position until the pressure in the feed cylin 
der drops below the pressure at the right hand 
end of the valve O2. The valve O2 is then 
again moved to the left to open the passage 80 
to effect a supply of fluid to the feed cylinder. 
For instance, if the pressure at the right hand 
end of the valve O2 were 100 lbs. and the Spring 
pressure acting on the left hand end of the valve 
were 5 lbs., the pressure in the feed cylinder 
would be maintained at substantially 95 lbs., the 
pressure acting on the left hand end of the valve 
together with the pressure exerted by the Spring 
automatically cutting off the feed Supply when 
95 lbs. is surpassed and again automatically 
opening the feed supply when the feeding pres 
sure drops substantially below 95 lbs. By adjust 
ing the tension of the spring OB, the feeding 
pressure within the feed cylinder may, of course, 
be regulated. When it is desired to reduce slight 
ly the feeding pressure, the operator may press 
inwardly on the operating plunger 90 to move the 
valve 86 from the position shown in Fig. 3 to the 
position shown in Fig. 8, and at this time the 
pressure flowing to the axial bore 78 between 
the Valves is vented to atmosphere through 
groove OO, passage 99, groove 96, chamber 97 
and vent passage 98. When it is desired to re 
duce further or entirely release the feeding pres 
Sure, the valve 86 is moved into the position 

75 

shown in Fig. 9, closing the passage 77, thereby 
cutting off the supply of pressure fluid to the feed 
cylinder, while the feed supply passage 82 is 
vented to atmosphere through the groove 00, 

3 
passage .99, groove 96, chamber 97 and vent 
paSSage 98. 
As a result of this invention, it will be noted 

that an improved rock drill is provided having 
improved automatic and manual means for reg 
ulating the feeding pressure. It will further be 
noted that by the provision of the improved auto 
matic and manual regulating means for the feed 
ing pressure it is possible to control the same 
automatically and to adjust it manually at will. 
These and other uses and advantages of the im 
proved rock drill will be clearly apparent to those 
skilled in the art. 
While I have in this application specifically 

described one form which my invention may as 
Sune 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 de 
parting from its spirit or the scope of the append 
ed clainS. 
What I claim as new and desire to secure by 

Letters Patent is: 
i. In a rock drill, a drill steel actuating motor, 

preSSure fluid actuated feeding means therefor, 
an automatic pressure reducing valve for regu 
lating the feeding pressure, and a manually con 
trollable valve engageable with said automatic 
regulating valve for manually regulating the 
feeding pressure. 

2. In a rock drill, a drill steel actuating motor, 
pressure fluid actuated feeding means therefor, 
automatic means for regulating the feeding pres 
Sure including means providing a valve bore con 
taining an automatic regulating valve, and a 
manually controllable valve means associated 
With said automatic valve and including a man 
ual control valve arranged in said valve bore in 
alinement with said automatic regulating valve 
for manually regulating the feeding pressure. 

3. In a rock drill, a drill steel actuating motor, 
a Supporting handle for the drill, pressure fluid 
actuated feeding means for said motor, and au 
tomatic means for regulating the feeding pres 
Sure and including a valve bore arranged in Said 
Supporting handle and an automatic regulating 
Valve contained in Said valve bore and control 
lable automatically by the pressure in said feeding 
leanS. 

4. In a rock drill, a drill steel actuating motor, 
a supporting handle for the drill, pressure fluid 
actuated feeding means for Said motor, auto 
matic means for regulating the feeding pressure 
and including a valve bore arranged in said Sup 
porting handle and an automatic regulating 
Valve contained in said Valve bore and control 
lable automatically by the pressure in said feed 
ing means, and a manually controllable valve 
means associated with Said automatic valve for 
manually regulating the feeding pressure. 

5. In a rock drill, a drill steel actuating motor, 
a Supporting handle for the drill, pressure fluid 
actuated feeding means for said motor, auto 
matic means for regulating the feeding pressure 
and including a Valve bore arranged in Said Sup 
porting handle and an automatic regulating 
Valve contained in Said valve bore and controlla 
ble automatically by the pressure in said feeding 
means, and a manually controllable Valve means 
associated with Said automatic valve for man 
ually regulating the feeding pressure and having 
a manual control element mounted on the Outer 
extremity of said handle. 

6. In a rock drill, a drill steel actuating motor, 
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4. 
actuated feeding means for said motor, auto 
matic means for regulating the feeding pressure 
and including a valve bore arranged in said Sup 
porting handle and an automatic regulating Valve 
contained in said valve bore, and a manually 
controllable valve means associated. With Said 
automatic valve for manually regulating the 
feeding pressure and including a manually Oper 
able valve arranged in said valve bore in aline 
ment With said automatic regulating Valve. 

7. In a rock drill, a drill Steel actuating motor, 
a supporting handle for the drill, pressure fuid 
actuated feeding means for said notor, auto 
matic means for regulating the feeding pressure 
and including a valve bore arranged in said sup 
porting handle and an automatic regulating 
Valve contained in said Valve bore, and a man 
ually controllable valve means associated With 
said automatic valve for manually regulating the 
feeding pressure and including a manually oper 
able valve arranged in said valve bore in aline 
ment With said automatic regulating Valve and 
having a manual control element mounted on the 
outer extremity of Said handle. 

8. In a rock drill feeding mechanism, a pres 
Sure fluid actuated feeding notor, means for Sup 
plying pressure fluid to said feeding motor, an 
automatic valve for regulating the feeding pres 
Sure, and a manually controllable valve asso 
ciated. With Said automatic regulating Walve, said 
manual valve engageable with said automatic 
valve for effecting movement of the valves in 
unison, said manual valve operable to effect man 
ual feed pressure regulation. 

9. In a rock drill, pressure fluid actuated feed 
ing means, an automatic preSSure reducing Valve 
for regulating the feeding pressure, and a man 
ually controllable valve for regulating the feed 
ing pressure, said manual control Valve opera 
tive to effect movement of said automatic valve 
and to effect manual regulation of the feeding 
pressure. 

10. In a rock drill, pressure fluid actuated 
feeding, means, an automatic preSSure reducing 
valve for regulating the feeding pressure, and a 
manually controllable valve for controlling the 
feeeding pressure independently of any Control 
of Said automatic valve. 

11. In a rock drill, pressure fluid actuated 
feeding means, an automatic pressure reducing 
Valve for regulating the feeding pressure, a man 
ually controllable valve for regulating the feed 
ing pressure independently of said automatic 
Valve, and means for actuating said manual 

2,125,287 
regulating valve including means for manually 
moving said automatic valve and to effect man 
ual regulation of the feeding pressure. . 

12. In a rock drill, a drill steel actuating motor, 
pressure fluid actuated feeding means for said 
motor, a manually controllable valve for control 
ling the pressure fuid Supply to Said motor, an 
automatic pressure reducing valve for regulating 
the feeding pressure, and a manually controllable 
valve operable independently of said motor con 
trol valve and associated with said automatic 
pressure reducing valve for manually regulating 
the feeding pressure. - 

13. In a rock drill, a drill steel actuating 
motor, a supporting handle for the drill, pressure 
fluid actuated feeding means for said motor, au 
tomatic pressure reducing. Valve means for auto 
matically regulating the pressure in said feeding 
means and including a Valve bore formed in Said 
Supporting handle and an automatic. regulating 
Valve contained-in said valve bore, and manually 
operable means for adjusting said automatic 
valve to obtain different feeding pressures. .. 

14. In a rock drill, -a, - drill steel, actuating 
motor, a Supporting handle for the drill, pressure 
fluid actuated feeding means for said notor, 
automatic pressure reducing Valve means for 
automatically regulating the pressure in Said 
feeding means and including a valve bore formed 
in Said Supporting handle and an automatic 
regulating valve contained in said valve bore, a 
manually... controllable valve means associated 
With said automatic valve for manually regulat-. 
ing the feeding pressure, and manually control 
lable means for adjusting said automatic valve 
to obtain different feeding pressures independ 
ently of Said manual control valve means. 

15. In a rock drill, a drill steel, actuating 
motor, a Supporting handle for the drill, pres 
Sure fluid actuated feeding means for said motor, 
automatic pressure reducing valve, means for 
automatically regulating the pressure in said 
feeding means and including a valve bore formed 
in Said Supporting handle, and an automatic 
regulating Valve contained in said valve bore, a 
manually. Controllable. Valve means associated 
with said automatic valve for manually regulat 
ing the feeding pressure and having a manual 
control element mounted on the outer extremity 
of Said handle, and manually controllable means 
for adjusting said automatic valve to obtain dif 
ferent feeding pressures independently of said 
manual control valve means. . . . . . . 
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