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nism. 
An object of my invention is to provide 

an improved drilling mechanish. Another 

My invention relates to drilling mecha 

object of my invention is to provide an im 
proved rock drilling mechanism having in 
proved controlling mechanism therefor. A 
further object of my invention is to provide 
an improved rock drilling mechanism of 

10 the pressure fluid percussive type whereby 
the pressure fluid feeding means and the 
drill steel rotation means have improved 
controlling mechanism therefor. A still 
further object of my invention is to provide 
an improved rock drilling mechanism of 
the pressure fluid percussive type whereby 
the feeding means automatically controls 
the feed and rotation motor. Still another 
object of my invention is to provide an im 
proved controlling mechanism for a rock 
drill of the pressure fluid percussive pneu 
matically fed type which is responsive to 
the variations of pressure within the feed 
ing mechanism for automatically control 
ling the rate of feed and the speed of the 
rotation motor. . . . . 
In the accompanying drawings I have 

shown for purposes of illustration two 
forms which my invention may assume in practice. 

In these drawings 
Fig. 1 is a side elevational view of a rock 
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drilling mechanism in which an illustrative 
form of my invention is incorporated, the 
view being partially in section to facilitate 
illustration. - 

Fig. 2 is a central longitudinal vertical 

35 

sectional view taken substantially on line 
2-2 of Fig. 1. 

40 Fig. 3 is a transverse sectional view 
through the drilling and rotation motors 
taken substantially on line 3-3 of Fig. 1. 

Fig. 4 is a central longitudinal vertical 
45 fied form of construction. 

In the illustrative form of my invention 
shown in Figs. 1 to 3, I have shown a 
“stoper' drill of standard form generally 
designated 1 including a drilling motor 2 

50 and a feeding mechanism 3. The drilling 

sectional view similar to Fig. 2 of a modi 

motor 2, herein of the pressure fluid per 
cussive type, comprises a cylinder 4 hy; 
a longitudinally extending bore 5 in which - 

- a hammer piston 6 is reciprocable and 
adapted to percussively actuate a drill steel 55 

carried in a chuck 8 arranged within the 
front end of the drilling motor. The feed 
ing mechanism comprises a feed cylinder 9 
arranged in alinement with the drilling mo 
to and having a bore 10 in which a feed 60 
piston 11 is disposed having a piston rod 12 
suitably rigidly secured thereto. Herein, 
the piston rod 12 is provided with longitudi. 
nally extending spline ways 13 which coop 
erate with Splines 14 suitably carried with- 6s 
in the rear head 15 of the feed cylinder 3, 
thereby preventing, relative rotation between . 
the cylinder and piston. The rear end of 
the piston l'od 12 terminates in a foot piece 
16 which is pivotally connected at 17 there- 70 
to and which is provided with a plurality of 
points 18 adapted to engage a stationary ex 
traneous abutment or support, herein the 
mine bottom, during the drilling operation. 
Interposed between the drilling motor 2 and 75 
the feeding mechanism 3 is ahead block is 
in which my improved controlling mecha 
nism is incorporated. The feeding mecha 
nism, the headblock, and the drilling motor parts are rigidly held in the desired assem- 80 
bled relation by means of side rod connec 
tions 20, in the usual manner. Suitably se 
cured to and projecting laterally from the 
head block 19 is a handle 21 which is em 
ployed to support the drilling mechanism at 85 
certain times during drilling operation. 
An independent pressure fluid actuated 

motor, generally designated 22, is provided 
to rotate the drill steel 7 and comprises a 
pair of intermeshing toothed rotors 23 and 90 
24 disposed in a bore 25 formed in the cylin 
der 4. The rotor 23 is operatively connected 
through a shaft 26, disposed parallel with 
the cylinder bore 5, mounted in suitable 
bearings and provided with a pinion 27 95 
meshing with a gear 28 formed integral with 
the chuck 8. Herein, the motor 22 is pro 
vided with an exhaust chamber 29 which 
communicates by way of a passage 30 with 
an enlarged chamber 31 surrounding the 100 



shaft 26 and which communicates with the 
atmosphere by means of a series of small 
ports 32 which muffle or silence the screech produced by pressure fluid passing through 
motors of this type. Pressure fluid is Sup 
plied to the drilling mechanism from any 
suitable source of supply to a chamber 33 
formed in a throttle valve 34 which is ar 
ranged in a boss formed on the head block 

5 

follower 47 adapted to adjust the pressure 

30 

19, and passes through a main supply port 
35 to the inlet chamber of the rotation mo 
tor 22, a port (not shown) leading to the dis 
tribution ports of the drilling motor, and a 
port 36 to a constant supply chamber 37 (see 
Fig. 2) and through a port 38 to the feed 
cylinder under the control of an automatic 
control valve generally designated 39. 
Herein, it will be observed that the auto 
matic control valve 39 comprises a conical or tapered head 40 having a cut away or slotted 
portion 41 in its tapered side and a piston 
head 42 at its opposite end movable in a fluid 
tight chamber 43 which communicates with 
the bore of the feed cylinder by means of a 
port 44 and which is closed by a plug 45. 
The chamber 37 is closed by a 
through which extends a threaded adjustable 
on a spring 48 acting on the valve 39 tend 
ing to move it to its normal operative posi 
tion. The body portion 49 of the valve is 
disposed in a bore 50 and is grooved at 51 
and 52, the groove 51 permitting the passage 
of pressure fluid from the chamber 37 to the 
feed cylinder while the groove 52 controls 
the passage of fluid pressure from the cham 
ber 37 through a port 53 to a supplemental 
supply port 54 leading to the inlet chamber 

40 
of the rotation motor 22. The end of the 
chamber 43 on the opposite side of the piston 
head 42 from the port 44 is vented to the at 
mosphere by means of a small passage 55. 
The type of automatic control valve shown 

- 4.5 
herein is for illustrative purposes only, the 
type of valve used being immaterial. 

In the operation of this form of my in 
proved mechanism it will be noted that the 

50 

55 

points 18 of the foot piece 16 are placed 
against a stationary abutment a suitable dis-, 
tance from the working face, the Operator 

... holding the drilling mechanism in position at 
this time by means of the handle 21. The 
throttle valve is then manipulated admitting 
pressure fluid to the constant supply cham 
ber 37 causing it to act on the head 40 of the 
valve 39, forcing it to its seat, the pressure 
in the feed cylinder and the chamber 43 be 

ising low at this time. A relatively small 
amount of pressure fluid then leaks through 
the slot 41 gradually building up the ples: 
sure in the feed cylinder 9, the port 44, and 
the chamber 43, moving the piston head 42. 
slightly to the left (see Fig. 2) unseating the 
head 40, admitting more pressure fluid to the 

plug 46 
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feed cylinder by way of port 88 and feeding 
the drilling motor 2 forward until the bit 
of the drill steel 7 assumes a position adja 

65 

cent the work. Pressure fluid is then ad 
mitted to the rotation motor 22 and the drill 
ing motor 2, causing the drill steel to be ro 
tated and percussively actuated, thereby 

piston 11 as the hole deepens, the operator's 
grasp on the handle 21 being relieved at this 
time. If a soft spot or cavity is encountered 
during drilling the resistance on the drill 
steel is relieved and the feed cylinder, and 
consequently the drilling motor, moves rap 
idly forward tending to jam or stick the 
drill steel and simultaneously materially re 
ducing the pressure within the feed cylinder 
and in the chamber 43. The pressure in the 
constant Supply chamber 37 then overcomes 
the pressure in the chamber 43 seating the 
head 40 of the valve, decreasing the fluid 
flow through port 38 and simultaneously 
opening collmunication by means of the 
groove 52 between the port 53 communicat 

- . - 90 

the port 54 leading to the inlet chamber of 
ing with the fluid supply chamber 37 and 

“spotting and drilling the hole, the feed 
cylinder 9 moving forward relative to the 

80 

85 

the rotation motor 22, consequently retard ing the feed and augmenting the supply of 
pressure through the port 35, increasing the 
speed and power of the rotation motor 95 
while the speed of the hammer piston re-i 
mains constant, thereby prevenuhig the stick 
ing of the drill steel in the hole. When 
normal drilling is again resumed, that is, 

100 when the feed is again resisted by the Work, 
the pressure builds up in the feed cylinder 
48 and the pressure actin 
and the chamber 43, overcoming the spring 

on the head 40, 
moving the valve to its wide opened position 
cutting off the supplemental supply of pres: 
sure fluid flowing through ports. 53 and 54 
to the rotation motor, decreasing its speed. 

In the form of my invention shown in 
Fig. 4, it will be observed that the port 36 
from the throttle valve 34 communicates by 110 
means of the port 56 directly with the bore 
11' of the feed cylinder 9 while, port 54 
leading to the inlet chamber of the rotation. 
notor communicates directly with the bore 
of the feed cylinder by way of a port 57 
which is slightly larger than the port 56. A 

ll5 

threaded plug 58 adjusts the pressure on the 
spring 48. . . 
tion is as follows. When the pressure is re 
The operation of this form of my inven 

duced in the feed cylinder 9, as when a 
cavity or a soft spot is encountered, the pres 
sure drops in the chamber 43 and the spring 
48 forces the valve 39' to the right, open 
ing communication between the port 57 lead 
ing to the feed cylinder and the Supple 
mental supply port 54 leading to the inlet 
chamber of the rotation motor, passing the 
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pressure fluid from the feed cylinder which is materially higher than the pressure in the 
inlet chamber of the rotation motor due to 
the restricted size of the main supply port 
35 and to the comparatively rapid air con 
sumption of the motor 22, and thereby mate 
rially reducing the pressure in the feed 
cylinder, retarding the feed, and simul 
taneously supplementing the pressure fluid 
supply to the rotation motor, increasing the 
speed and power thereof, and consequently 
preventing the jamming or sticking of the 
drill steel in the hole. 
While I have in this application specif 

ically described two forms which my inven 
tion may assume in practice, it will be un 
derstood that these forms are shown for pur 
poses of illustration and that the invention 
may be modified and embodied in various 
other forms without departing from its 
spirit or the scope of the appended claims. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. In a drilling apparatus, work perform 

ing means comprising a plurality of motors, 
feeding means for said work performing 
means comprising a plurality of relatively 
movable feeding elements, and means effec 
tive when an abnormal rate of relative longi 
tudinal movement between said feeding ele 
ments occurs during feeding for automat 
ically varying the power of said feeding 
means and one of said motors. 

2. In a drilling apparatus, work perform 
ing means comprising a plurality of motors 
one of which is rotary, feeding means for 
said work performing means comprising 
relatively movable feeding elements, and 
means effective when an abnormal rate of 
relative longitudinal movement between said 
feeding elements occurs during feeding for 
automatically varying the power of Said 
feeding means and one of said motors. 

3. In a drilling apparatus, work perform 
ing means comprising a plurality of tool 
actuating motors, feeding means for said 
work performing means, and means con 
trolled by changes of load on said feeding 
means for automatically varying the oper 
ation of the latter and one of said motors. 

4. In a drilling apparatus, work perform 
ing means comprising a plurality of tool 
actuating motors one of which is rotary, 
feeding means for said work performing 
means, and means controlled by changes of 
load on said feeding means for automatically 
varying the operation of the latter and one 
of said motors. 

5. In a drilling apparatus, work perform 
ing means comprising a fluid actuated recip 
rocatory motor and a fluid actuated rotary 
motor, pressure fluid actuated feeding means 
therefor, and means controlled by pres 
sure changes in said feeding means for au tomatically varying the supply of pres 

8 

sure fluid to the latter and one of said mo 
tors. s . . " 

tation motor, pressure fluid actuated feed 
ing means therefor, and means controlled by 
pressure changes in said feeding means for 
automatically varying the Supply of pres 
sure fluid to the latter and to said rotation motor. 

7. In a drilling apparatus, work per 
forming means comprising a plurality of 
fluid actuated tool actuating motors, pres 
sure fluid actuated feeding means therefor, 
and means controlled by pressure changes in 
said feeding means for automatically vary 
ing the Supply of pressure fluid to the lat 
ter and one of said motors. 

8. In a drilling apparatus, work perform 

6. In a drilling mechanism, work per 
forming means comprising a fluid actuated 
reciprocatory motor and a fluid actuated ro 70 

ing means comprising a drilling motor of 
the hammer type, and a fluid actuated rota 
tion motor, a pressure fluid actuated feed 
ing element for said work performing means 
including feeding elements held against rel 
ative rotation, and means operable inde 
pendently of pressure conditions in said 
rotation motor and without operator inter 
vention for varying the supply of pressure 
fluid to said feeding element and said rota 
tion motor. 

9. In a drilling apparatus, a drilling mo 
tor of the hammer type adapted to actuate 
a drill steel, a rotation motor for the drill 
steel, feeding means for the drill steel, and 
means controlled by the changes of load on 
said feeding means for simultaneously va 
rying the operation of the latter and said 
rotation motor. 

10. In a drilling apparatus, a drilling mo 
tor of the hammer type, a fluid actuated ro 
tation motor, a fluid supply for said rotation 
motor, a pressure fluid feeding means, a con 
stant fluid Supply chamber, and automatic 
pressure fluid transmitting means for simul 
taneously opening communication for pres 
sure fluid from said chamber to said rota 
tion motor to augment said supply and to 
control said feeding means. 

11. In a drilling apparatus, a drilling mo 
tor adapted to actuate a drill steel, pressure 
fluid feeding means therefor, a pressure fluid 
actuated rotation motor for the drill steel, 
and means controlled by pressure changes 
in said feeding means for automatically va 
lying the supply of pressure fluid to said 
feeding means and said rotation motor. 

12. In a drilling apparatus, a drilling mo 
tor, pressure fluid feeding means therefor-in 
cluding feeding elements held against rela 
tive rotation, a pressure fluid actuated rota 
tion means, and automatic pressure actu 
ated fluid transmitting means for decreas 
ing the supply of pressure fluid flowing into 
said feeding means and for increasing the 
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supply of pressure fluid to said rotation mo 

5 

s 

tor. - 

13. In a drilling apparatus, a drilling mo 
tor, pressure fluid actuated feeding means 
therefor, a rotation motor, and automatic 
means controlled by the variations of pres 
sure in said feeding means for simultane 
ously varying the operation of said feeding 
means and said rotation motor. 

14. In a drilling apparatus, a drilling mo 
tor of the hammer type, fluid actuated feed 
ing means therefor comprising a cylinder 
and a cooperating relatively movable piston, 
a rotation motor, and automatic means con 
trolled by an abnormal rate of relative 
longitudinal movement between said cylinder 
and piston during feeding for simultaneous 

20 

ly varying the power of said feeding means 
and said rotation motor. . . 

15. In a drilling apparatus, a drilling mo 
tor of the hammer type, pressure fluid oper 
ated feeding means therefor, a fluid actuated 
rotation motor, and fluid transmitting means 
controlled by pressure changes in said feed 
ing means for automatically reducing the 
pressure fluid supply to said feeding means 
and to increase the supply of pressure fluid 
to said rotation. 
thereof... . . . . . . . . . . . . . . . . . . . . 16. In a drilling apparatus, a drilling mo 
tor of the hammer type, a fluid actuated ro 

motor to increase the power 

tation motor, separate main and supplemen 
tal pressure fluid supply connections there 
for, a pressure fluid operated feeding means, 

35 and automatic means controlled by pressure 
changes in said feeding means for opening 

40 

the supplemental pressure fluid supply con 
nection to said rotation motor for increasing 
the power of the same. 17. In a drilling apparatus, a drilling mo 
tor of the hammer type, feeding means 
therefor comprising stationary and movable 
elements, a rotation means, and means con 

so 
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trolled by changes of load on said feeding 
elements for automatically varying the op 
eration of said feeding means and said ro 
tation means. . . . . . . . . . . 18. In a drilling apparatus, a drilling 
motor of the hammer type, a fluid actuated feeding means comprising a feed cylinder 
and a cooperating relatively movable feed 
piston, a rotation motor, and means con trolled by pressure changes in said feeding 
means caused by an excessive rate of move 
ment between said feed cylinder and said feed piston during feeding to automatically 
control the pressure within said feed cylin 
der and to increase the power of said rota 
tion motor. . . . . 19. In a drilling apparatus, a drilling mo 
tor, feeding means therefor including a plu 
rality of relatively movable telescopic ele 
ments, a rotation motor, and means con 
trolled by an abnormal rate of relative lon gitudinal movement between said telescopic 
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elements during feeding for automatically 
simultaneously varying i operation of said 
feeding means and said rotation motor. 20. In a drilling apparatus, a drilling 
motor, feeding means therefor, a rotation A 
motor, and power transmitting means con 
trolled by an abnormal rate of feed during feeding for automatically simultaneously 
varying the operation of said feeding means 

, and said rotation motor. 21. In a drilling apparatus, a drilling mo 
tor of the hammer type, pressure fluid feed 
ing means therefor, a fluid actuated rotation 
motor, and automatic fluid transmitting 
means for varying the operation of said 

75 

80 
feeding means and said rotation motor in 
cluding a valve and a plurality of pressure 
chambers having variations of pressure in 
one controlling the fluid flow from another, 
one of said chambers having a fluid connec 
tion with said feeding means through which 
fluid flows to effect feeding of the drill. 22. In a drilling apparatus, a drilling 
feeding means therefor, a pressure fluid ac 

R 

motor of the hammer type, pressure fluid 90 
tuated rotation motor, a fluid supply there 
for, and an automatic pressure fluid con 
trolled valve for varying the operation of 
plemental supply of pressure fluid to said 
rotation motor. 

said feeding means and for opening a sup 

23. In a drilling apparatus, a drilling 
motor of the hammer type, pressure fluid 
feeding means therefor, a fluid actuated ro 
tation motor, and fluid transmitting means 
including an automatic pressure fluid con 
trolled valve for venting the pressure in said 

(K 

feeding means to said rotation motor there 
by increasing the power of the latter. 

24. In a drilling apparatus, a drilling mo 
tor of the impact type, pressure fluid feeding 
means therefor, a fluid actuated rotation 
motor, and means controlled by changes of 
load on said feeding means for automati cally simultaneously varying the operation 
of said feeding means and said rotation 
motor. 
25. In an apparatus, work performing 

means comprising a plurality of tool actu 
ating motors, pressure fluid actuated feeding 
means therefor, and means including a valve 
responsive to the variations of pressure with 
in said feeding means for automatically 
varying the operation of one of said motors 
and said feeding means. 26. In an apparatus, work performing 
means comprising a plurality of tool actuat 
ing motors one of which is rotary, pressure 
fluid actuated feeding means therefor, and 
means comprising a valve responsive to the 
variations of pressure within said feeding 
tion of the latter and said rotary motor. 27. In an apparatus, work performing 
means including a plurality of tool actuat 

105 
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means for automatically varying the opera 
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ing motors, pressure fluid actuated feeding 
means therefor, and means automatically re 
sponsive to pressure changes in said feeding 
means for varying the operation of said 
feeding means and one of said motors. 

28. In an apparatus, work performing. 
means including a reciprocatory tool actuat 
ing motor and a rotary tool actuating motor, 

pressure fluid actuated feeding means there 
for, and means comprising a valve respon 
sive to variations of pressure within said 
feeding means for automatically varying the 
operation of the latter and one of said mo 
tors. 
In testimony whereof I affix my signature. 

CHARLES F. OSGOOD. 
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