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Application filed May 24, 1923. Serial No. 641,095. 
My invention relates to drilling mecha 

nisms, and more particularly to controlling 
devices for fluid pressure rock drills of the 
percussive type. . . a 
An object of my invention is to provide 

an improved drilling mechanism. Another 
object of my invention is to provide an im 
proved controlling device for fluid pressure 
rock drills. A further object of my inven 
tion is to provide an improved controlling 
device for fluid pressure rock drills of the 
percussive type whereby the rotation mecha 
nism, automatically controls the Speed of the 
hammer piston. A still further object of 
my inventionisto provide an improved con 
trolling device responsive to the resistance 
to rotation for automatically varying the 
flow of pressure fluid to the drilling motor. 
Other objects and advantages of my inven 
tion will hereinafter more fully appear. 
In the accompanying drawings I have 

shown for purposes of illustration one form 
which my invention may assume in prac 
tice. o 

In these drawings 
Fig. 1 is a central longitudinal Section, 

partially in elevation, of a stoper drill in 
corporating my improved device. . 

Fig. 2 is a transverse section taken sub 
stantially on line 2-2 of Fig. 1. 

In the illustrative form of my invention I 
have shown a stoper drill of standard form 
including a drilling motor 1 and a feeding 
mechanism 2. 
of the valveless percussive type, comprises a 
cylinder 3 having a piston 4 reciprocable in 
a bore 5 therein, adapted percussively to ac 
tuate, herein through a tappet, a drill steel 
6 carried in a chuck 7 in the front end of 
the drilling motor. The feeding mechanisin 
2 comprises a feed cylinder 8 having a piston 
9 disposed therein and having suitably Se 
cured thereto a piston rod 10 terminating in 
a point 11. Interposed between the motor 
1 and the feeding mechanism 2 is a head 
block 12 having a bore 13 therein forming 
a continuation of the bore 5 in the cylinder 
3, the feed cylinder, head block, and drilling 
moto' parts being suitably held together by 
side rods 12, in a well known manner. Suit 
ably secured in the head block 12 is also a 
handle 14 employed to support the machine 
and to preverit the machine from bodily ro 
tating about its axis during the drilling op 
eration. ... . . . . . 

The drilling motor 1, herein. 

An independent fluid pressure actuated ro 
tation motor, generally indicated 15, is pro 
vided to rotate the drill steel 6 and com 
prises a pair of intermeshing rotors 16 and 
17 disposed in a casing 18 formed integral 
with the cylinder 3. The rotor 16 is opera 
tively connected through a shaft 19, disposed 
parallel with the cylinder 3, mounted in suit 
able bearings and provided with a pinion 20 
meshing with a gear 21 formed on the chuck 
7. Fluid pressure is supplied to the machine 
through a throttle valve 22 arranged in a boss 
formed on the head block 12, from any suit 
able source of supply, and passes through a 
port 23 to the feed cylinder 8, a passage 24 to 
a constant pressure chamber 25, a port 26 to 
the rotation motor 15, and a port 27, under 
the control of an automatic control valve 28, 
to the drilling motor 1. The automatic con 
trol valve 28 comprises a conical, or tapered, 
head 29, having a cut-away portion or slot 30 
in its tapered side so that when the valve is 
seated a sufficient amount of fluid may pass 
to bring the piston 4 up to drilling speed 
during normal conditions. At the opposite 
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end of the valve 28 is a piston head 31 mov 
able in a pressure tight chamber 32, which 
is closed by a plug 33 through which ex 
tends a follower 34 adapted to adjust the 
pressure on a spring 35 acting on the valva 
28 and tending to move it to open position. 
By changing the pressure on this spring any 
tlesired speed of the motor is obtained, but 
this will be constant with different air pres 
Sures. On the other side of the piston head 
31, the chamber 30 is vented to the atmos 
phere by Way of port 36. A passage 37 also 
extends from the rotation motor to the pies 
Sure chamber 32. During normal duri iling 
the line pressure in the chamber 25 over. 
comes the force exerted by the fluid pres 
Sure and the spring pressure in the chamber 
32, and the pressure in the motor casing is 
materially less than the main line pressure 
in chamber 25 because of the speed of the 
rotation motor and the relative size of the 
port 24, So that the fluid pressure acting 
On the head 31 is comparatively light. The 
type of automatic control valve shown is 
used for illustrative purposes only, the par 
ticular type of valve used being immaterial. 
The mode of operation of my invention 

will be clearly apparent in view of the de 
Scription - given. The point 11 is placed 
against an abutment a Suitable distance from 
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the working face, the operator holding the 

5 

O 

same and increase its power. 
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tion motor again speeds up. 
steel 6 deepens the hole, it is of course fed 

drill in position at this time by means of the 
handle 14. The throttle valve 22 is thein 
manipulated admitting fluid pressure to the 
feeding mechanism and to the pressure 
chamber 25, thereby closing the valve 28 
and allowing a comparatively small amount 
of pressure fluid to pass to the drilling motor 
1. This amount of pressure is stiflicient to 
bring the speed of the hammer piston 4 up 
to the point desired when the machine is op 
erating normally. If a soft spot is encoun 
tered, tending to stick the drill steel, an ad 
ditional load is placed on the rotation motor 
15, cutting down its speed, and the pressure 
on the admission side of the motor is thei'e- 
by increased, thus increasing the pressli'e at 
the right of the piston head 31 and opening 
wide the valve 28 and admitting more pres 
sure fluid to the drilling motor by Way of 
port 27 in such manner as to speed up the 

Wariations in 
the load on the motor 15 and its effect on the 
speed produce variations in pressure in the 
admission side of the motor 15 and the po 
sition of the valve 28 is accordingly auto 
matically varied, increasing or decreasing 
the amount of pressure fluid admitted to the 

When the diri 
steel again rotates freely, the valve 28 auto 
drilling motor as needed. 

matically returns to its initial position, the 
pressure dropping in chamber 32 as the rota 

As the drill 

forward. . . . . 

While I have in this application specifi 
cally described one form which my invention 
may assume in practice, it will be understood 
that this form of the same is shown for pur 
poses of illustration and that the invention 
may be modified and embodied in various 
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other forms without departing from iks 
spirit or the scope of the appended clailas. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. In combination, work performing 

means including a tool actuating motor of 
the reciprocating hammer piston type, a tool 
actuated thereby, and means responsive to 
the changes of load on said tool for auto 
matically controlling said reciprocating mo 
tor, said automatic means being operative to 
increase the power of said tool actuating 
motor as the load on said tool increases. 

2. In combination, a pressure fluid actu 
ated motor of the reciprocating hammer pis 
ton type, a tool actuated thereby, means for 
supplying actuating fluid to said motor, and 
means for automatically controlling the fluid 
flow to said motor in accordance with the 
nature of the work encountered by said tool, 
said automatic means being operative to in 
crease the flow of fluid to said reciprocating 
motor as the working load on said tool in 
Cr68SeS, ” .." . " ? 
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3. In combination, work performing 
means including a pressure fluid actuated 
percussive motor, a tool actuated thereby, 
and means for automatically controlling the 
pressure in said motor in accordance with 
the nature of the work encountered by said 
tool, said automatic means being operative to 
increase the flow of pressure fluid to said 
percussive motor as the Working load on said 
tool increases. 

4. In combination, work performing 
means including a plurality of tool actuat 
ing motors, one of which is of the hammer 
piston type while the other is of the rotary 
type, a tool actuated thereby, and means au 
tomatically controlled by one of said motors 
for controlling the speed of said other mo 
tor, said automatic means being operative 
to increase the speed of said hammer motor 
when the speed of said other motor is de 
creased. 

5. In combination, a cutting tool, work 
performing means including a reciprocating 
motor of the hammer piston type for im 
parting movement to said tool, and means 
responsive to the resistance to movement of 
said tool for automatically controlling said 
motor, said automatic means being operative 
to increase the power of said reciprocating 
motor as the resistance to movement of said 
tool is increased. - . . ; 

6. In combination, a cutting tool, work 
performing means including a reciprocating 
motor of the hammer piston type for impart 
ing motion to said tool, and means respon 
sive to an increased resistance to movement 
of said tool for automatically increasing the 
power of said reciprocating motor. 

7. In combination, a tool actuating mo 
tor of the hammer type, a tool actuated 
thereby, and means for automatically con 
trolling the speed of said tool actuating mo 
tor in accordance with the nature of the 
work encountered by said tool, said auto 
matic means being operative to increase the 
speed of said hammer motor as the work 
ing load on said tool increases. 

8. In combination, a tool actuating motor, 
a tool actuated thereby, a motor for rotating 
said tool, and means automatically con 
trolled by said rotation motor for control 
ling said tool actuating motor, said automatic 
means being operative to increase the power 
of said tool actuating motor as the resist 
ance to rotation of said tool rotating motor 
increases. 

9. In combination, a drilling motor, a 
drill steel actuated thereby, means for ro 
tating said drill steel, and means for auto 
matically controlling the speed of said drill 
ing motor in accordance with the resistance 
to drill steel rotation, said automatic means 
being operative to increase the speed of said 
drilling motor as the resistance to drill steel 
rotation increases. 
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10. In combination, a tool actuating mo 
tor, a tool actuated thereby, means for ro 
tating said tool, and means automatically 
responsive to the resistance to rotation for 
controlling said tool actuating motor, said 
automatic means being operative to increase 
the power of said tool actuating motor as 
the resistance to drill steel rotation increases. 

11. In combination, a drilling motor, a 
drill steel actuated thereby, means for rotat 
ting said steel, means for supplying pres 
sure fluid to said motor, and means respon 
sive to the resistance to rotation of said drill 
steel for automatically controlling the pres 
sure fluid supply to said drilling motor, 
said automatic means being operative to in 
crease the supply of pressure fluid to said 
drilling motor as the resistance to drill steel 
rotation increases. 

12. In combination, a drilling motor, a 
drill steel actuated thereby, means for ro 
tating said drill steel, and means to auto 
matically increase the speed of said drilling 
motor when the speed of Said rotation is 
decreased. 

13. In combination, a drilling motor cem 
prising a cylinder and a piston reciprocable 
therein, a drill steel actuated by said piston, 
means for rotating said drill steel, and means 
automatically effective upon variations in 
speed of said rotation means for varying the 
speed of said piston, said automatic means 
being operative to increase the speed of said 
piston when the speed of said rotation means 
is decreased. - - ' 

14. In combination, a drilling motor com 
prising a cylinder and a piston reciprocable 
therein, a drill steel actuated thereby, means 
for rotating said drill steel, and means auto ?? 

matically controlled by said rotating means 
for controlling the speed of said drilling 
motor, said automatic means being operative 
to increase the speed of said drilling motoi' 
when the speed of said rotating means is 
decreased. - . . . 

15. In combination, work performing 
means including a percussive moor and a ro 
tary notoi", and means automatically re 
sponsive to the loal changes on One of said 
motors for controlling the operation of the 
other, said automatic means being opeiative. 
to increase the speed of said percussive motor 
When the speed of said rotary hoto' is de 
creased. . . . . 

16. In combination, a drilling motor of the 
hammer type, a tool actuated thereby, a 
motor for rotating said tool, and means auto 
matically responsive to the load changes on 
one of said motors for controlling the oper 

60 ation of the other, said automatic means be 
ing operative to increase the power of said 

3 
drilling motor as the load on said tool ro 
tating motor inci'eases. - 

17. In combination, work performing 
means including a tool actuaiing motor hav 
ing a reciprocable hammer piston, a tool ac 
tuated thereby, and means for automatically 
controlling the speed of said hammer piston 
in accordance with the nature of the Work 
encountered by said tool, said automatic 
means being operative to increase the speed 
of said tool actuating motor as the working 
load on said tool increases. 

18. In combination, a drilling motor of 
the hammer type, a tool actuated hereby, 
an independent motor for rotating said tool. 
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and means to automatically control said 
drilling motor controlled by said tool ro 
tating motor, said automatic means being 
operative to increase the power of said drill 
ing motor as the load on said rotating motor 
increases. . 

19. In combination, work performing 
means including a plurality of tool actuat 
jing motors, one of which is of the ham 
mer type, a tool actuated thereby, and 
means automatically responsive to the oper 
ation of one of said motors for controlling 
said other motor, said automatic means being 
operative to increase the speed of said ham 
mer motor when the speed of said other 
motor is decreased. 

20. In combination, a tool actuating motor, 
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a tool actuated thereby, a pressure fluid ac 
tuated rotation motor for said tool, said lat 
ter motor having a fluid supply communi 
cating therewith, and means for automati 
cally controlling said tool actuating motor 
including a valve having opposed pressure 
surfaces, and means for subjecting said sur l00 
faces to the pressure fluid in said rotation 
motor and said fluid Supply respectively. 

21. In combination, a diri iling motor of 
the hammer type, a drill steel actuated there 
by, a drill steel rotation motor of the inter 
meshing rotor type, and means automatically 
responsive to the torque of said 'otation 
motor for controlling said drilling motor, 
said automatic means being operative to in 
crease the speed of said drilling motor when 
the speed of said rotation motor is decreased. 

22. In combination, a motor of the recipio 
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cating type, a tool actuated thereby, means 
for rotating said tool, and means responsive 
to the load changes on said rotation means 
for controlling said reciprocating motor, 
said automatic means being operative to in 
crease the power of Said reciprocating motor 
as the load on said tool rotating motor in 
creases. . . ". . . . 

In testimony whereof affix my signature, 
CHARLES F. OSGOOD. 

  


