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To all whom it may concern: 
Be it known that I, AUGUST BERNER, a 

citizen of the German Empire, and a resi 
dent of Nuremberg, Bavaria, Germany, have 
invented certain new and useful Improve 
ments in Picking and Rock-Drilling Ma 
chines, of which the following is a speci 
fication. 
The hitherto known picking and rock 

drilling machines operate with reciprocat 
ing currents whose air quantities are con 
stant. In these machines the escape of air 
is avoided as much as possible, and a cer 
tain maximum efficiency is produced, which 
could not be surpassed, the difference of the 
pressures of the two air currents being lim 
ited unless certain complicated means are 
provided to avoid this drawback. 
The object of my invention is to provide 

a construction which permits greater dif 
ferences of the pressures and a better utiliz 
ation of the compressor work. 
I accomplish my object by providing with 

in the tool cylinder an escape valve which 
is released from the face side of the piston 
after the forward stroke thereof and from 
the ring-side of the piston after the return 
stroke of the latter. The compressed air 
will escape after every stroke of the tool 
piston so that atmospheric pressure will pre 
vail and the suction stroke of the compressor 
will produce an underpressure. By virtue 
of the provision of the escape valve also 
the relative condition between the condenser 
or compressor and the tool cylinder become 
independent of each other. There is no 
limit or maximum to the pressure or tension 
attainable by a corresponding relative size 
of the compressor. r - 
Myinvention will be more fully understood 

by reference to the accompanying drawing 
in which similar reference character's denote 
corresponding parts and which diagram 
matically represents a sectional view of a 
rock-drill with a tool cylinder having an 
escape valve and compressor cranks placed 
in alternate positions to each other. 
The compressor consists of two cylinders 

1 and 2, placed at an angle to each other 
and each one provided with a port 25, 26 
respectively, which ports communicate with 
each other through the crank casing 3. The 
compressor pistons 4 and 5 are moved by 
means of the crank rods 6 and 7 respectively 
from the crank 8. The tool cylinder 9 com 
municates by means of the conduit 11 with 

. The working stroke effected during the time 9 

the cylinder 1 and by means of the conduit 
12 with the cylinder 2. The conduit 12 leads 
into the compartment A at the forward end 
of the tool piston 13 adjacent the head 14. 
In this head 14 a spring 19 is provided which 
is adapted to take up the thrust of the piston 
13 when the latter accidentally is driven 
too far forward, so that the piston 13 will 
not strike the head 14 but the spring 19. 
The inlet at the rear end of the tool cylinder 
into which leads the conduit 11 is branched 
off into ports 15, 16, of which the branch 
or port 15 opens into the cylinder at some 
distance away from the cap 17, which dis- 7 
tance is smaller than the height or length 
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of the piston. The port 16 which contains 
a back stroke valve 18 and runs parallel to 
the axis of the cylinder 9 opens into a pas 
Sage made in the cap 17 which passage com- 75 
municates with the rear end of the cylinder. 
Arranged about midway between the ends 
of the cylinder 9 an escape port 20 having 
a cock valve 22 is provided. 
The tool piston 13 in addition to its longi 

tudinal movement also receives a rotary mo 
tion, whereby the striking point of the bit 
is constantly changed. The rotary motion is 
effected in the usual manner by a rod 24 
provided with a spiral thread and actuated 
from a ratchet wheel 23. During the work 
ing operation the ratchet wheel 23 is permit 
ted to freely revolve without turning the 
tool piston, but during the return movement 
of the tool from the drill hole the ratchet, 
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90 
wheel and the rod are arrested in conse 
quence of which the piston together with 
the tool is caused to turn. 
The machine described works as follows: 

5 
during which the crank 8 travels on the arch 
0-6-6. Owing to the angular position of 
the cylinders 1,2 the piston 5 moves in ad 
vance of piston 4 in such manner that the 
piston 5 arrives at its dead point only when 
the tool piston 13 has moved forward. Dur 
ing the entire forward movement of the tool 
piston there is an under-pressure in the com 
partment A, the said pressure rising to at 
mosphereic pressure at the moment when the 105 
stroke is completed. The change from un 
der-pressure to atmospheric pressure is de 
pendent on the movement of the tool piston 
which also acts as a compressor. There is 
no air cushion then in front of the tool lo 
piston. 
As soon as the stroke piston has passed 
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the conduit 20 the compressed air escapes 
from the compartment B, and the compres 
sion piston 4 produces at Once, on completing 
the stroke an under-pressure thus being re 
lieved from doing any work and establishing 
atmospheric pressure. The piston 5 com 
mences its compression stroke immediately 
on the forward movement of the tool pis 
ton. Regardless of the under-pressure with 
in the compartment B and the super-pres 
sure in the coin partment. A the tool piston 
remains for the moment in its fore-end po 
sition because the conditions then prevail 
ing have first to be overcome. 
When the crank 8 has arrived at the point 

d the tool piston begins its return nove 
ment. When the crank is in the position 9 
the return movement of the tool piston has 
been completed. While the crank traverses 
the curve d-e the piston 4 sucks while on 
the distance d-e-f the piston 5 compresses. 
On the way e-f-g the piston 4 compresses 
while the piston 5 sucks on the way f-g. 
Thus the underpressure in the compartment 
B and the super-pressure in the compart 
ment A are reduced towards the end of the 
return movement of the tool piston, so that 
its active power becomes gradually neutral 
ized. At any rate any compressed air that 
might still be present in the compartment 
A escapes through the valve 21 as soon as 
the piston has passed the conduit 20. After 
completing its return movement the tool pis 
ton remains for a short time at its dead 
point while the crank passes along the curve 
(7-0. - 

The change from the return movement to 
the forward stroke goes on gradually with 
out any violent jerks and any additional 
pump Work. - - - 

Still, for the sake of safety, an additional 
device is provided which entirely obviates 
a counter stroke against the cap 17. By the 
branching off of the conduit 11 and the pe 
culiar disposal of the mouths of the branches 
15, 16 there is produced an air cushion be 
hind the tool piston whenever it should go 
beyond the conduit 15. As long as the con 
duit is closed the compressed air enters 
through the branch 16 and the valve 18. 
Corresponding branches may also be pro 
vided in the conduit 12, whenever expedient. 
The fresh air required is sucked in by the 
compressor through openings 25, 26 which, 
if necessary may be closed by outwardly 
opening clack-valves. - 
By providing the conduit 20 and the 

clack valve 21 it is rendered possible to ad 
just the machine for strong and lighter im 
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pacts. In the work described the impacts 
are heavy. If the machine is to make lighter 
impacts or blows the conduit 20 should be 
entirely or partly closed by means of the 
clack valve 22. Consequently an escape of 
compressed air after the forward stroke and 
after the return movement is out of the ques 
tion. The piston meets every time the air 
cushion which restrains its movement and 
the machine strikes slightly. 
I claim:- - - . . . . . . . . 

1. A rock drill operated by reciprocating 
air currents comprising a tool cylinder with 
conduits for the said reciprocating air cur 
rents, a tool piston within the cylinder, and 
a safety air valve in the tool cylinder locat 
ed so that it permits the escape of com 
pressed air after each forward and return 
stroke of the tool piston. 

2. A rock drill operated by reciprocating 
air currents comprising a tool cylinder with 
conduits for the said reciprocating air cur 
rents, a tool piston within the cylinder, and 
a Safety valve in the tool cylinder locat 
ed. So that it permits the escape of com 
pressed air after each forward and return 
stroke of the tool piston, and another valve 
in the said cylinder between the escape valve 
and an escape conduit, said last named valve 
being adapted to open when the escape 
conduit is closed. . . . i: 

3. A rock drill machine operated by recip 
rocating air currents comprising a tool cyl 
inder with an air conduit at its front end 
and an air conduit at its rear portion having 
a rear branch with valve and conduit com 
municating with the rear portion of the 
cylinder, and a safety air valve in the cyl 
inder located so that it permits the escape 
of compressed air after each working and 
return stroke of the tool piston. 

4. A rock drill operated by reciprocating 
air currents comprising a tool cylinder with 
head and rear cap and having air conduits 
for the said reciprocating air currents, a 
tool piston within the cylinder, a safety air 
valve in the cylinder located so that it per 
mits an escape of compressed air remain 
ing in the 

the head of the cylinder to prevent rebound 
ing of the tool piston. 

In testimony whereof I affix my signature 
in presence of two witnesses. . . - 

AUGUST BERNER. 
Witnesses: 

OSCAR BoCR, 
HANs WALTER. 
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pass of the tool piston after each . 
Working and return stroke, and a spring in 
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