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1. Claim. (Cl. 121-20) 

This invention relates to valve mechanisms, 
but more particularly to a distributing valve for 
rock drills of the fluid actuated type. 
A few of the objects of the invention are to 

5. effect a rapid distribution of pressure fluid to 
the percussive element, and a positive action of 
the fluid distributing element of the rock drill. 
Other objects will be in part obvious and in 

part pointed out hereinafter. 
0. In the drawings accompanying this specifica 

tion and forming a part thereof and in which 
similar reference characters refer to similar parts, 

Figure 1 is a sectional elevation of a rock drill 
equipped with valve mechanism constructed in 

5 accordance with the practice of the invention, 
Figures 2 and 3 are transverse views taken 

through Figure 1 on the lines 2-2 and 3-3 
looking in the directions indicated by the arrows, 

Figure 4 is a view similar to Figure i showing 
20 a modified form of the invention, and 

Figures 5 and 6 are transverse views taken 
through Figure 4 on the lines 5-5 and 6-6, re 
spectively, looking in the directions indicated by 
the arrows. 

26. Referring more particularly to the drawings, 
and at first to Figures 1 and 2, A designates, 
in general, a rock drill comprising a cylinder B 
having a piston chamber C wherein is arranged 
a reciprocatory hammer piston D. A closure is 

30 provided for the front end of the piston chamber 
C in the form of a front, cylinder Washer E hav 
ing a bore F through which extends slidably a 
fluted extension or nose G of the piston D. 
The front cylinder Washer also serves to cen 

35 tralize a front head Hwith respect to the cylinder 
B and which may be secured to the cylinder in 
any suitable and convenient manner. 
The front head H serves as a housing for chuck 

' mechanism including in the present instance, 
40... two members J and K which may be suitably 

interlocked with each other. The member J 
which is the rearmost of the chuck members is 
provided with suitable ribs I, for engagement 
with the flutes in the extension G, and the mem 

45 ber K serves as a guide for a working implement 
O, such as a drill steel, and against which the 
piston D Strikes. 
A closure is provided for the rear end of the 

piston chamber C by a block P having a flange 
50. Q at its rear end to seat against the correspond 

ing end of the cylinder B. The block P is pro 
vided With a recess R. Which OpenS from the rear 
end of the block to receive a toothed ratchet ring 
S of a well known type which may be affixed to 

55, the block P in any Suitable manner. 

The ratchet ring S encircles the head of a 
rifle bar U which extends through the front end 
of block P to interlockingly engage the piston D. 
The head T carries the usual spring pressed pawls 
W which are adapted to engage teeth. On the 
ratchet ring S for holding the rifle bar U Station 
alry during one stroke of the piston D thereby 
imparting a rotary movement to the piston, and 
to permit the rifle bar to rotate with the piston 
during the opposite stroke of the piston. 
A closure is provided for the rear end of the 

recess R by a plate or back head W which may be 
bolted or otherwise secured to the cylinder B to 
clamp the back head, the ratchet ring S and the 
block P fixedly in position. 
The valve mechanism, constructed in accord 

ance with the practice of the invention, comprises 
a chest X arranged in the present instance on 
the side of the cylinder B and having a cylin 
drical valve chamber Y therein which commu 
nicates at points near its front and rear ends 
with the corresponding ends of the piston 
chamber C through inlet passages Z and b. In 
the valve chamber Y and intermediate the inlet 
passages 2 and b is an enlarged portion in the 
form of an annular groove C which communicates 
with the atmosphere through an exhaust port d. 

Disposed within the valve chamber Y is a 
cylindrical valve e having a bore therein which 
serves as a Supply reservoir f and which extends 
in the present instance from the front end of 
the valve e to a point rearwardly of the inlet pas 
sage b wherewith it may communicate through 
a supply passage g. Near the front end of the 
valve e, although disposed in the side of the 
valve opposite to that wherein the supply pas 
sage g is located, is a supply passage h to afford. 
communication between the Supply reservoir if 
and the front inlet paSSage Z. 

Pressure fluid to be distributed by the valve 
e is supplied to the supply reservoir f by a conduit 
ji threaded into a plug ke which itself is threaded 
into the front end of the valve chamber Y. 
In addition to their usual functions, the inlet 

passages Z and b also serve to convey exhaust 
fitid from the ends of the piston chamber C, and 
communication between the groove c and the 
inlet passage is afforded by longitudinally ex 
tending grooves or passages o and p in the valve 
e. The passages o and p are located on dia 
metrically opposite sides of the valve e, and the 
passage o, in the present instance, affords Com 
munication between the front inlet paSSage Z and 
the exhaust groove c, while the paSSage p ex 
tends from a point adjacent the front end of 

6 

65 

70 

75. 

80. 

85. 

90. 

95. 

00 

105 

O 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

70 

2 
the exhaust groove c rearwardly to connect the 
said groove c with the inlet passage b. 

In the rear end of the chest X is a bore q to ac 
commodate a motor designated, in general, by 
r and which is connected to the valve e for ro 
tating said valve to effect registry between the 
various ports and passages of the valve and the 
valve chest. The motor illustrated comprises a 
cylinder s which is seated in the bore q and 
wherein it may be affixed in any well known 
ale. 
In the cylinders is a piston chambert of oblong 

shape for the accommodation of a rotor or pis 
ton u which is keyed to a stem v on the rear end 
of the valve e. The rotor u is provided with a 
series of radially extending slots 20, four being 
shown in the present instance, to accommodate 
vanes a disposed slidably in the slots 20 and 
against which pressure fluid acts for rotating 
the rotor and the valve. 

Pressure fluid for driving the rotor u is Supplied 
to the piston chamber it through a Supply paS 
sage y in the valve e and which is in constant 
communication with an annular passage 2 in a 
plate 2 seated in the bottom of the bore G and 
upon which the rotor u and the cylinder S are 
seated. In the plate 2, and leading from the an 
nular groove a, are a pair of passages 3 which 
extend outwardly and communicate With paS 
sages 4 in the cylinder s and which latter pas 
sages communicate with the piston chamber t 
through ports 5. 
The piston chamber t is provided with a pair 

of exhaust ports 6 which extend through the cyl 
inder s and the chest X to the atmosphere for 
exhausting the motive fluid from the piston 
chamber it. 
The operation of the device so far described is 

as follows: With the valve e in the position il 
lustrated in Figure 1 pressure fluid flows from 
the supply reservoir if through the supply pas 
sage g, the inlet passage b into the rear end of 
the piston chamber and, acting against the rear 
end of the piston D, drives the said piston forward 
ly against the working implement O. During the 
time the valve e Occupies this position the ex 
haust passage o will be in registry with the an 
nular groove c and the front inlet passage Z and 
the front end of the piston chamber C will, there 
fore, be in communication with the atmosphere 
throughout a portion of the stroke of the pis 
ton D. 
With pressure fluid present in the supply res 

ervoir if a portion thereof will flow into the piston 
chamber it through the connecting passages gy, a, 
3 and 4 and, by acting against the vanes ac, will 
rotate the rotor u and the valve e which is at 
tached to the rotor. Upon rotation of the motor 
and the valve e the Supply passage g Will be moved 
out of registry from the inlet passage b, and When 
the valve is rotated approximately a half revolu 
tion, the Supply passage h will be moved into 
registry with the inlet passage Z, and the exhaust 
paSSage di Will establish communication between 
the inlet paSSage b and the annular groove c. 
When the valve arrives at this position pressure 

fluid will be admitted into the front end of the 
piston chamber C to drive the piston D rear Ward 
ly and the rear end of the piston chamber will be 
sinnultaneously communicated with the atmos 
phere to exhaust the expended motive fluid there 
from. 
This action of the valve, the motor and the pis 

...ton D may continue indefinitely and, as Will be 
8 apparent, a rapid distribution of the pressure 

1,946,989 
fluid will be effected to the ends of the piston 
chamber so that the piston D will, in Consequence, 
reciprocate at a rapid rate for actuating the Work 
ing implement 0 into the work. 

In the modified form of the invention illustrated 
in Figures 4 to 6 inclusive, the cylinder 7 is pro 
vided with a free exhaust port 8 arranged inter 
mediate the ends of the piston chamber C and 
being controlled by the piston D. In the rear 
end of the cylinder 7 is an enlarged bore 9 and 
in the front end of the bore is a plate 10 to form 
a closure for the rear end of the piston chamber 
C. 
The plate 10 is provided with a central aper 

ture 11 to accommodate the rifle bar U which may 
extend co-axially through the bore 9. The ratch 
et ring S, against which the pawls W act, encircles 
the head T and supports the back head W. 
A seat is provided for the front ends of the 

ratchet ring S and the head T of the rifle bar in 
the form of a plate 12, through which the rifle bar 
U extends. Interposed between the plates 12 
and 10, and preferably extending partly into 
each, is a bushing 13 which encircles the rifle bar 
U and serves as a hearing for a hollow Spindle 
14 carried by a rotor 15. The rotor 15 has radi 
ally extending slots 16 therein to accommodate 
vanes 17 and is arranged within a piston cham 
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ber 18 in a cylinder 19 which abuts the front 
end of the plate 12. 
The front end of the cylinder 19 is seated upon 

a block 20 which may be affixed in the bore 9 in 
any suitable manner and has an external an 
nular groove 21 to serve as a Supply reservoir and 
into which pressure fuid is conveyed by a con 
nection 22 threaded into the Side of the cylinder 
7. Leading from the reservoir 21 to the piston 
chamber 18, and being in this instance arranged 
in the block 20 and the cylinder 19, are a pair 
of supply passages 23 for conveying preSSure fluid 
into the piston chamber 18 to actuate the rotor 
15. 

Preferably the block 20 is provided with a pas 
Sage 24 which communicates with an annular 
groove 25 adjacent the rear ends of the slots 16 
to aSSure a balancing pressure rearwardly of the 
Vanes 17. 
The block 20 and the plate 10 are suitably 

spaced with respect to each other to form there 
between a valve chamber 26 for the accommoda 
tion of a rotary valve 27 which, in the present 
instance, is Secured to the front end of the spindle 
14 by means of a splined connection 28. The 
valve 27 is in the form of a ring member and is 
provided with an annular chamber 29 and a series 
of longitudinally extending ports 293 which lead 
from the chamber 29 to the front end of the valve 
in Order to assure the constant exposure of both 
ends of the valve to pressure fluid of the same 
value. In the front end of the block 20 are a 
Series of portS 30 which communicate at their 
rear ends with the supply reservoir 21 and convey 
pressure fluid into the chamber 29. 

Leading from diametrically opposite sides of 
the valve chamber 26 are the front and rear in 
let passages 31 and 32 through which pressure 
fluid is conveyed to the front and rear ends re 
Spectively of the piston chamber C for actuating 
the piston D and in the side of the valve 27 is a 
port 33 to afford communication between the 
chamber 29 and the inlet passages 31 and 32. 
The operation of this form of the invention is 

substantially like that of the form previously de 
scribed but from which it differs in the respect 
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pressure fluid into the piston chamber. As will be 
apparent as the valve 27 is being rotated the 
port 33 will be carried successively into registry 
With the passages 31 and 32 to admit pressure 
fluid into the front and rear ends respectively 
of the piston chamber for actuating the piston D, 
and during its reciprocations the piston uncovers 
the exhaust port 8 to permit the exhaust of the 
pressure fluid whereby the piston is actuated. 

I claim: 
In a fluid actuated rock drill, the combination 

of a cylinder having a piston chamber and a pis 

3 
ton therein, rotation mechanism for the piston 
including a rifle bar extending into the piston 
chamber, rotor and valve chambers encircling the 
rifle bar, a supply reservoir between the chan 
bers, inlet passages leading from the valve cham 
ber to the piston chamber, a valve in the valve 
chamber to effect communication between the 
supply reservoir and the inlet passages, and a 
rotor in the rotor chamber and being connected 
to the valve to rotate Said valve. 

WILLIAMI A. SMITH, SR. 
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