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T 0 all who-m it may concern: 
Be it known that 1, WILLIAM A. SMITH, 

a citizen of the United States, a resident of 
Phillipsburg, county‘ of Warren, State of 
New Jersey, have invented certain new and 
useful Improvements in Rock Drills, of 
which the following is a. speci?cation. 
This invention relates to ?uid operated 

rock drills of the hammer type, but more 
particularly to such a machine having a 
differential piston formel with a single head 
and a forwardly extending reduced shank. 
Live fluid pressure is constantly supplied 
to the forward end or rearwardly driving 
pressure surface of the piston for constant 
pressure return of the piston on the back 
stroke and pressure is intermittently sup 
plied to and exhausted from the rear end 

‘ or forwardly driving pressure surface of the 
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piston for the forward StI’JkG. ‘ 
This distribution of fluid pressure is ulti 

mately controlled by the piston itself, but 
in order to produce a late admission against 
the rear surface of the piston on the rear 
ward stroke and a late cut-off on the for 
ward stroke, I provide a valve controlling 
communication between forward and rear 
ward admission passages leading respec 
tively to a forward admission port and an 
other admission port located rearwardly of 
the said forward admission port. By this 
means, I am enabled to produce a longer 
back travel of the piston and a longer ad 
mission of ?uid pressure against the rear 
surface of the piston on the forward stroke. 
The valve is of the di?erential type and 

is actuated by ?uid pressure on opposed op 
erative surfaces, but I prefer to subject one 
operative valve surface to constant pressure 
tending to return the valve to a position to 
open communication between said two for 
ward and rearward admission passages, and 
the other opposed operative surface of the 
valve is subjected to ?uctuating pressure 
tending to move the valve to close communi 
cation ‘between said admission passages' 
To these ends the invention consists of 

the apparatus and device shown in the ac 
companying drawings, in which 

Figures 1 and 2 are diagrammatic longi 
tudinal sectional elevations of a rock drill 
embodying the invention in one of its pre 
ferred forms, showing the piston hammer 
in two different positions. ' 

Referring to the drawings, A represents 

the cylinder of a rock drill having the front 
head B through which the drill steel C is 
inserted in the usual manner in position to 
receive the impact blows of the reciprocat 
ing piston hammer, which in this instance 
comprises the main piston head D havino' 
the forwardly extending reduced shank The head D reciprocates in the larger bore 
F of the cylinder closed by the back head G 
and the reduced shank E extends into ‘the 
smaller bore H of the cylinder in the usual 
manner. 

Constant pressure is maintained on the 
shoulder or rearwardly driving pressure 
surface J of the piston by live motive ?uid 
supplied through the admission port K from ‘ 
the inlet L. Ports and passages are pro 
vided for intermittently supplying pressure 
to the rear chamber O of the larger bore Id‘ 
and this portion of the c linder is provided 
with the exhaust port The supply of 
motive ?uid in the rear chamber 0 behind 
the piston D is controlled partly by the 
valve Q ‘operating in the valve chamber R 
and in this instance having a. front head. S 
and a rear head T connected by the reduced 
neck U. The front head S in this instance 
has the reduced shank V against the surface 
W of which pressure is constantly main 
tained by‘ means of the passage X com 
municating with the constant pressure 
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chamber of the cylinder. The constant pres- ' 
sure against the smaller pressure surface W 
of the valve constantly tends to force the 
valve to its rearward position as indicated. 
in Figure 1. The other and larger opposed 
operative pressure surface Y of the valve 
is subject to an intermittent or ?uctuating 
pressure through the passages Z and a com 
municating with the intermittent pres 
sure chamber 0 in the cylinder. A forward 
admission port 6 has a forward admission 
passage 0 leading to the valve chamber R 
and a rearward admission port cl has a rear 
ward admission passage 6 also leading to the 
valve chamber R. The rearward admission 
port (Z also communicates with the supply 
passage (1 for the rear end of the cylinder. 
The valve chamber R as shown is vented 
to atmosphere at the atmospheric port f 
in front of the valve head S. 
In the‘ operation of the machine, let it 

be assumed that the piston is at the for 
ward end of its stroke as indicated in Fig 
ure 1 and is about to start on the back stroke. 
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The rear end of the cylinder‘ is shown ex 
hausting through the exhaust port P and 
pressure is also ‘exhausted from the rear 
ward pressure surface Y of the valve 
through the passages Z audio and through 
the cylinder to the exhaust port P. The 
constant pressure on the front differential 
surface W of the valve has caused the valve 
to throw over or move to its rearward po 
sition as indicated in Figure l, closin com 
munication between the forward anr rear 
ward admission passages c and e. As the 
piston travels back under constant pressure, 
the exhaust port P is closed, but the shoulder 
J on the ‘piston overruns the forward ad 
mission port Z) without admitting pressure 
to the rear surface of the piston head D 
because the forward admission passage 0 is 
still closed by the valve Q. 
After the main head D over-runs the cyl 

inder exhaust port P, the shoulder J on the 
piston then over-runs the rearward admis 
sion port d, which admits pressure past the 
piston shank or extension E to the rear of 
the cylinder bore and also through the pas 
sage Z to the rear end Y of the valve, WlllCll 
throws the valve to its forward position as 
indicated in Figure 2, because of the dif 
ferential pressure axis of the valve, thus 
opening communication between the forward 
and rearward admission passages c and e 
and supplying full pressure behind the pis 
ton head D. _ 
Owing to the fact that no pressure is sup~ 

plied to the rear of the main cylinder head 
Dhwhen the forward admission port 6 is 
uncovered by the piston shoulder J, the pis 
ton has a substantially longvrearward stroke, 
before the. forward and rearward admission 
passages c and e’ are placed in communica 
tion by the action of the valve Q, and on 
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the other hand, the piston is given a late 
cut-off on the forward stroke, because cut-o?' _ 
does not take place when the rearward ad 
mission port (1 is over-run by the piston 
bore J,‘but is delayed until the forward 
admission port 7) is over-run by the piston 
as indicated in Figure 1. 

I claim: 
In a fluid actuated rock drill of the ham 

mer type, the combination of a cylinder 
and a differential piston having a head pro 
vided with forwardly and rearwardly acting 
pressure surfaces and a forwardly extend 
ing reduced shank, means for maintaining 
constant fluidv pressure on the rearwardly 
acting pressure surface of the piston head, 
a forward admission port and another ad 
mission port rearward of said forward ad 
mission port for supplying motive ?uid be 
hind the said piston head against the said 
forwardly acting pressure surface, and a 
differential ?uid actuated valve for control 
ling communication between forward and 
rearward admission passages leading to said 
forward and rearward admission ports, said 
valve having front and rear heads connected 
by a reduced neck, the rear head having‘ a 
forwardly acting pressure surface subject to 
fluctuating pressure tending to open com” 
munication between said forward and rear 
ward admission passages, and the front head 
having a reduced shank provided with a 
rearwardly acting pressure surface subject 
to constant pressure tending to hold the 
valve in a position to close communication‘ 
between said forward and rearward admis 
sion passages. . 

In testimony whereof I have signed this 
speci?cation. 

WILLIAM A. SMITH. 
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