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This invention relates to percussive tools, and 
more particularly to fluid actuated percussive 
tools of the type in which the piston and an 
auxiliary valve control the admission of pressure 

is fluid to the cylinder for actuating the piston. 
One object of the invention is to effect a nicely 

timed admission of pressure fluid to the cylinder 
at the end of the Working stroke of the piston and 
thereby make possible the delivery of a heavy 

O blow against the working implement which the 
percuSSive tool actuates. 
Other objects will be in part obvious and in 

part pointed out hereinafter. 
In the drawing accompanying this specifica 

is tion and in which similar reference numerals 
refer to Similar parts, 

Figure 1 is an elevation, in section, of so much 
of a percussive tool as will serve to illustrate the 
invention and showing the piston and the valve 

so. in limiting positions which they will assume in 
practice, and 

Figure 2 is a view similar to Figure 1 showing 
ing the piston and the valve in other limiting 
positions. 

S. Referring more particularly to the drawing, 
20 designates, in general, the percussive tool hav 
ing a cylinder 2 which is bored to provide a pis 
ton chamber 22 comprising a front enlarged por 
tion 23 and a rearward reduced portion 24. The 

80. piston chamber contains a reciprocatory hammer 
piston 25 and the enlarged portion 23 has an 
atmospheric exhaust port 26 which is controlled 
by the piston. 25. 
A closure is provided for the front end of the 

5 piston chamber by a front cylinder washer 27 
which Serves the additional function of a guide 
for an anvil block 28 disposed slidably therein 
to transmit the blows of the piston 25 to a Work 
ing implement (not shown). The rearward end 
of the cylinder 2f serves as a seat for a back head 
29 which forms a closure for the reduced portion 
24 of the piston chamber and has a cavity 30 into 
which pressure fluid is constantly admitted 
through a conduit 3 connected to the back head. 

4s. The piston 25 is of a Well known type having 
a head 32 lying in the enlarged portion 23 and 
a stem 33 extending into the reduced portion 24 
of the piston chamber. The stem 33 is guided 
only by the portion 24 but during the movements 

50 of the piston it extends into the cavity 30, and 
on the rearward or free end of the stem 33 is a 
pressure surface 34 which is constantly exposed 
to pressure fluid tending to move the piston for 
wardly on its working stroke. 

SS. The piston is, however, provided With an addi 

tional actuating surface designated 35 which is 
located on the rearward end of the head 32 and 
preSSure fluid is intermittently introduced into 
the rear end of the enlarged portion 23 of the 
piston chamber to act against the actuating sur 
face 35. Such pressure fluid augments that act 
ing against the pressure Surface 34 and is con 
veyed into the portion 23 by an inlet passage 36 
leading from the cavity 30 and opening into the 
reduced portion 24 of the piston chamber, pref- 0 
erably at a point near the juncture of said por 
tion with the portion 23. 

Pressure fluid is constantly present in the pas 
sage 36, and on the stem 33, adjacent the head 
32, is a neck portion 37 which, when the piston 5 
approaches its rearmost limiting position, effects 
communication between the passage 36 and the 
portion 23 of the piston chamber. 
As Will be readily understood from the fore 

going description, the forward movement of the 20 
piston is effected by the pressure fiuid acting 
against the pressure surface 34 and by pressure 
fluid valved into the piston chamber by the pis 
ton, and in order to effect the rear Ward actuation 
of the piston the percussive tool is provided with 25 
valve mechanism shown arranged in the same 
transverse plane as the reduced portion 24 of 
the piston chamber. 
The valve mechanism comprises a valve chest 

38 which may be an integral portion of the cyl- 30 
inder 2 f and is bored to provide a valve chamber 
39 to accommodate a reciprocatory valve 40. The 
valve controls the admission of pressure fluid to 
the front end of the piston chamber to act against 
an actuating surface 4 on the front end of the 35, 
piston. Such pressure fluid is conveyed to the 
front end of the enlarged portion 23 of the piston 
chamber by an inlet passage 42 which opens into 
an intermediate portion of the valve chamber 39 
or, more specifically, into an annular groove 43 40 
in the valve chamber. 
A similar groove 44 is formed in the valve 

chamber forwardly of the groove 43 and is in 
constant communication with the atmosphere 
through a vent 45 in the valve chest. Likewise, 45 
a groove 46 is formed rearwardly of the groove 
43, and communication is afforded between the 
groove 46 and the piston chamber by a Supply 
passage 47 which OpenS intermediate the ends 
of the reduced portion 24 of the piston chamber. 50 
The passage 47 is so located that when the pis 
ton approaches the anvil block 28 the stem 33 
will uncover the passage 47 and admit pressure 
fluid from the reduced portion 24 of the piston 
chamber into the groove 46. 55 
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The valve chamber 39 extends forwardly of the 
groove 44 and a closure is provided for its rear 
Ward end by a plug 48 extending into the valve 
chamber. On the periphery of the plug 48 is an 
annular external flange 49 of which the rearward 
Surface lies flush with the end of the cylinder and 
provides a seat for a portion of the adjacent Sur 
face of the back head which holds the plug 48 in position. 
The plug 48 is hollow, having a bore 50 extend 

ing therethrough and a portion of the bore 50 
acts as a guide for a stem 5 of the valve 40. 
The rearward end of the stem 5 constitutes a 
preSSure surface 52 which is constantly exposed 
to pressure fluid flowing through the plug and 
through a passage 53 in the back head leading 
from the cavity 30. Preferably a vent 54 is 
formed in the valve chest immediately adjacent 
the front end of the plug 48 to provide an escape 
for any pressure fluid which may leak along the 
valve, either from the supply passage 41 or the 
bore 50. 
On the portion of the valve adjacent the stem 

5 is an external fange 55 of which the front 
end constitutes an actuating surface 56. The 
actuating Surface 56 is in constant communica 
tion with the Supply passage 47, and in the pe 
riphery of the valve, forwardly of the flange 55, 
is an annular groove 5 which, in the foremost 
limiting position of the valve, effects communi 
cation between the grooves 43 and 44 and in 
the rearmost limiting position of the valve com 
municates the groove 46 With the groove 43. 
For the sake of reducing the weight of the 

valve the portion of the valve. lying forwardly of 
the flange 55 is hollow having a cavity 58 and the 
end surface 59 of said cavity constitutes a hold 
ing Surface against which pressure fluid acts 
intermittently to augment the pressure fluid act 
ing against the actuating surface 56 for holding 
the Valve in its rearmost limiting position. Such 
pressure fluid, of course, also acts against the 
front end 60 of the valve and is admitted into 
the cavity 58 by a port 6 in the Wall of the 
valve and so located that when the valve ap 
proaches or lies in position to admit pressure 
fluid into the inlet passage 42 pressure fluid will 
also flow into the cavity 58. 
The Operation of the device, briefly summar 

ized, is as follows: With the piston 25 and the 
Valve 40 in the position shown in Figure 1, and 
aSSuming that the cavity 30 is in full communi 
cation with the source of pressure fluid supply, 
preSSure fluid will act against the pressure areas 
34 and 52 of the piston and the valve, respectively. 
That acting against the valve will hold it in its 
foremost limiting position in which the annular 
groove 57 affords communication between the 
grooves 43 and 44 so that the front end of the 
piston chamber will be in open communication 
With the atmosphere through the inlet passage 
42, the grooves 43 and 44 and the vent 45. 
In this position of the piston 25 pressure fluid 

passes from the cavity through the inlet passage 
36 along the neck 37 of the piston into the rear 
most end of the enlarged portion 23 of the piston 
chamber Where it acts against the actuating sur 
face 35 to augment the pressure fluid acting 
against the pressure surface 34 for moving the 
piston forwardly on its working stroke. 
When the piston reaches the position to cover 

the exhaust port 26 the air in advance of the 
piston is expelled from the piston chamber 
through the inlet passage 42, the grooves 43 and 
44 and the vent 45 so that the blow of the piston 
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Will be uncushioned and the piston will, there 
fore, strike heavily against the anvil block. How 
ever, immediately before the piston delivers its 
blow the stem 33 uncovers the Supply passage 47. 
Pressure fluid then flows into the groove 46 
against the actuating surface 56 and shifts the 
Valve rear Wardly to a position in which it cuts 
Off communication between the grooves 43 and 
44 and establishes communication through the 
annular groove 57 between the grooves 46 and 
43. Pressure fluid will then flow from the re 
duced portion 24 of the piston chamber through 
the inlet paSSage 42 and into the front end of the 
piston chamber Where it acts against the actu 
ating Surface 4 to return the piston to its initial position. 
This movement of the piston may be effected 

expeditiously since the only opposing force is that 
of the pressure fluid acting against the pressure 
Surface 34 Since that previously valved into the 
rearward end of the portion 23 of the piston 
chamber will have exhausted to the atmosphere 
through the exhaust port 26 during the forward 
Stroke of the piston. 
Upon shifting of the valve 40 rearwardly a 

portion of the pressure fluid entering the groove 
43 flows through the port 6? and acts against 
the holding Surface 56 and against the front end 
60 of the valve to assist in holding the valve 
immovable in its rearmost limiting position. 
While the valve is thus held pressure fluid will 
continue to flow into the front end of the piston 
chamber until the piston 25 reaches a position 
in which the stem 33 covers the supply port 47 
and cuts off the admission of pressure fluid to 
the valve chamber. This is accomplished before 
the front end of the piston uncovers the exhaust 
port 26 and When the piston uncovers said port 
the pressure fluid in the front end of the piston 
chamber and that acting against the actuating 
Surface 56 and the surfaces 59 and 60 will exhaust 
to the atmosphere. The pressure fluid acting 
against the preSSure surface 52 of the valve will 
then again shift the valve forwardly to its initial 
position, thus completing the cycle of operation. 

I claim: 
1. In a fluid actuated percussive tool, a cylinder 

having an exhaust port, a piston in the cylinder 
to control the exhaust port and having a pressure 
Surface constantly exposed to pressure fluid for 
actuating the piston on its working stroke, an 
actuating Surface on the piston of greater area 
than the pressure Surface intermittently exposed 
to pressure fluid to return the piston, means de 
fining a valve chamber, an inlet passage leading 
from the valve chamber to the front end of the 
cylinder, a vent for the valve chamber, a valve 
to control communication between the inlet pas 
Sage and the vent and having an actuating sur 
face intermittently subjected to pressure fiuid 
Valved by the piston for shifting the valve to 
admit pressure fluid to the actuating surface of 
the piston, and a pressure surface on the valve 
Constantly exposed to pressure fluid to shift the 
Valve for Cutting off the flow of pressure fluid 
to the actuating surface of the piston. 

2. In a fluid actuated percussive tool, a cylinder 
having an exhaust port, a piston in the cylinder 
to control the exhaust port and having a pressure 
Surface constantly exposed to pressure fluid for 
actuating the piston on its working stroke, an 
actuating Surface on the front end of the piston 
of greater area than the pressure surface, a valve 
chest having a valve chamber, an inlet passage 
for conveying pressure fluid from the valve chest 

O 

5 

20 

25 

30 

70 

S. 



5 

2,154,765 
to the actuating surface of the piston, a valve in 
the valve chest having an actuating surface inter 
mittently subjected to pressure fluid valved by 
the piston to shift the valve for effecting com 
munication between the inlet passage and pres 
Sure fluid Supply, an annular groove in the 
periphery of the valve, a vent for the valve cham 
ber, and a pressure Surface on the valve con 

3 
stantly exposed to pressure fluid for shifting the 
valve to cut off the flow of pressure fluid to the 
inlet passage and to move the annular groove 
into position to effect communication between 
the inlet passage and the vent for relieving com- 5 
pression from the front end of the cylinder. 

wILLIAM. C. MORRIS. 


