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To all upho?, it ??? ???cern: 
Be it known that I, WILLIAM. H. SoLEY, 

a citizen of the United States, residing at 
Philadelphia, county of Philadelphia, and 
State of Pennsylvania, have invented a new 
and useful Improvement in Pneumatic 
Tools, of which the following is a full, clear, 
and exact description, reference being had 
to the accompanying drawings, which form 
a part of this specification. 
My invention, broadly considered, consists 

in controlling the movement of the valve in 
one direction by the air forced by the piston 
in its movement through a passage between 
the piston chamber whereby a long stroke of 
th?piston may be obtained. y 
tails fully set forth in the specification. 
In the drawings-Figure 1 is a longitu 

dinal section online 1-1, Fig. 8, with piston 
at top of stroke. Fig. 2 is a longitudinal 
section on line 2-2, Fig. 8, with piston at 
top of stroke. Fig. 3 is a section similar to 
Fig. 1, with valve and piston reversed. Fig. 
4 is a section similar to Fig. 2 with valve and 
piston reversed. Fig. 5 is a section on line 
5-5, Fig. 7. Fig. 6 is a similar section of 
Fig. 5 with valve reversed. Fig. 7 is a sec 
tion on the line 7-7, Fig. 1. Fig. 8 is a 
section on the line 8-8, Fig. 1. 
The cylinder is formed into the piston 

chamber B and the valve chamber C, the 
valve chamber C being separated from the 
piston chamber by the internal flange e 
forming a passage directly from the piston 
chamber to one end of the valve chamber. 
In the piston chamber B is the piston B 
and in the valve chamber is the valve D. 
This valve D has the circumferential grooves d, d, and d. It has also the openings di 
extending through the outer surface of the 
valve and terminating in the longitudinal 
passaged which extends through the lower 
end of the valve. 
E is the inlet passage for live air, which 

is in communication with the air supply, 
not shown. 
In the vertical walls of the cylinder are 

cut the groovese, e, e”, and e” and surround 
ing the cylinder is the casing L forming 
Said grooves into channels or conduits. 
When the parts are in the position shown 
in Figs. 1, 2 and 6, the live air passes from 

invention also consists in certain de 

the port d". 

Saged and thence to the top of the piston 
chamber B. The lower end of the piston 
chamber B through the port d is in com 
munication with the passage e'. The upper 
end of this passage e' is through the port 
d in communication with the circumfer 
ential grooved portion d of the valve, which 
communicates with the chamber 4 formed in 
the cylinder and connected with the atmos 
phere. Under these conditions the piston 
descends until the upper end of the piston 
passes beyond the port d". When the piston 
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reaches this point, the live air above the pis 
ton will pass through this port d' into the 
groove or passage e', and thence through 
port d into the valve chamber above the 
valve, shifting the valve into the positions 
shown in Figs. 3, 4, and 5. The shift of 
the valve brings the groove d' opposite the 
live air inlet passage E and opposite the 
porte leading to passage e. Live air is thus 
admitted to the bottom of the piston cham 
ber. The passage e”, which communicates 
with the upper end of the piston chamber 
through the port d, communicates, through 
the port d, with the circumferential 
grooved portion d of the valve, which com 
municates with the chamber connected 
with the atmosphere. 
tions the piston will ascend. Opening into 
the piston chamber from passage e is also 

The ports d'7 and di are so 
arranged with reference to the travel of the 
piston that substantially at the time the 
piston covers port d'", port dit will be un 
covered so that the valve will be acted on 
by the air to hold it in the position, Figs. 
3, 4, and 5, during the whole stroke of the 
piston. As soon as the piston in its up 
stroke reaches the port diso as to cover it, 
the exhaust above the piston will be closed 
and the further upward movement of the 
piston due to the air pressure behind it and 
the inertia of the piston will force the air 
in front of it into the passage d against 
the valve at the closed end of the passage 
and against the end of the valve contiguous 
to the piston chamber. As the piston moves 
this air will become more and more com 
pressed and its pressure raised until finally 
it rises sufficiently to move the valve into the 
initial position, Figs. 1, 2 and 6. By this 
arrangement the stroke of the piston may passage E through the orifices d into pas- be arranged so as to be of any desired 
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length, as all that is necessary is to arrange 
the exhaust port d at such a point below 
the top of the piston chamber that the pis 
ton will have a sufficient length of travel to 
compress the air above it sufficiently to 
move the valve, without striking the valve, 
and providing an opening from the valve 
chamber to the piston chamber, so that the 
air so compressed can act upon the valve. 
Having now fully descibed my invention, 

what I claim and desire to protect by Let 
ters Patent is- - 

1. In a pneumatic tool, in combination a 
piston chamber and a valve chamber, a 
valve in the valve chamber and a piston in 
the piston chamber, a passage from the 
valve chamber at one end of the valve to 
the upper end of the piston chamber, an ex 
haust passage communicating with the up 
per portion of the piston chamber below 
the upper limit of travel of the piston, and 
a passage in the valve opening into the 
upper end of the piston chamber. 

2. In a pneumatic tool, in combination, a 
piston chamber, a valve chamber, a piston 
in the piston chamber, a valve in the valve 
chamber, a supply passage and an exhaust 
passage having ports communicating with 
the piston chamber at the lower end théreof, 
an exhaust passage communicating with the 
piston chamber at the upper end thereof, 
and a passage, communicating with the 
valve chamber at one end thereof, provided 
With two ports communicating with the pis 
ton chamber near the lower end thereof 
above the first named ports, the last named 
ports being separated by a distance substan 
tially equal to the length of the piston. 

8. In a pneumatic tool, in combination, a 
piston chamber, a valve chamber, the lower 
end of the valve chamber opening directly 
into the piston chamber, a piston in the 
pitºn chamber, a valve in the valve cham 
er, a passage in the Valve opening directly 

to the piston chamber, orifices extending 
from said passage to the outer surface of 
the valve, a live air passage leading from 
the valve chamber to the lower portion of 
the piston chamber, said valve having a 
circumferential groove, an inlet for the air 
under pressure terminating in the valve 
chamber, the groove and orifices being so 
arranged that in One position of the valve 
the orifices in the valve register with the 
air inlet and in the other position of the 
Valve the annular groove registers with the 
air inlet and passage to the lower portion 
of the piston chamber. 

4. In a pneumatic tool, in combination, a 
piston chamber, a valve chamber, the lower 
end of the valve chamber opening directly 
into the piston chamber, a piston in the 
|????? chamber, a valve in the valve cham er, a passage in the Valve opening directly 
to the piston chamber orifices, extending 
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from said passage to the outer surface of 
the valve, a live air passage leading from 
the valve chamber to the lower portion of 
the piston chamber, said valve having a cir 
cumferential groove, an inlet for the air 
under pressure terminating in the valve 
chamber, the groove and olifices being so 
arranged that in one position of the valve 
the orifices in the valve register with the air 
inlet and in the other position of the valve 
the annular groove registers with the air 
inlet and passage to the lower portion of the 
piston chamber, an exhaust passage from 
the upper portion of the piston chamber to 
the Valve chamber, a second exhaust passage 
from the lower portion of the pistol to the 
Valve chamber, an exhaust chamber and pas 
Sages leading from the exhaust chamber, cir 
cumferential grooves d and d" in the valve, 
the arrangement of said grooves being such 
that in one position of the valve the groove 
a registers with the exhaust passage from 
the upper portion of the piston and one pas 
Sage to the exhaust chamber and in the other 
position of the valve the groove di registers 
with the exhaust passage from the lower 
portion of the piston chamber and the other 
passage to the exhaust chamber. 

5. In a pneumatic tool, a valve chamber, 
an air inlet to the valve chamber, an exhaust 
chamber, passages from said exhaust cham 
ber to the valve chamber, a valve in said 
chamber, said valve having circumferential 
grooves contiguous to each other, an exhaust 
passage from the upper portion of the piston 
chamber, an exhaust passage from the lower 
portion of the said piston chamber, said 
valve in its movement in one direction being 
adapted through one circumferential groove 
to connect one of the exhaust passages with 
the exhaust chamber and in its movement in 
the opposite direction through the other cir 
cumferential grooves to connect the other 
exhaust passage with the exhaust chamber, 
a passage in Said valve opening into the up 
per end of the piston chamber, orifices 
through said valve, above said exhaust 
grooves, opening into said passages, a live 
air groove in said valve above said orifices, a 
live air passage leading to the lower end of 
the piston chamber, a live air inlet passage 
to the valve chamber, the orifices in the valve 
and live air grooves being so arranged that 
in one position of the valve the orifices regis 
ter. With the live air inlet and in the other 
position of the valve, the live air groove reg 
isters with said air inlet and live air passage 
to the lower end of the piston chamber. 

6. In a pneumatic tool, a valve chamber, 
an air inlet to the valve chamber, an exhaust 
chamber, passages from said exhaust chamber 
to the valve chamber, a valve in said chamber, 
said valve having circumferential grooves 
contiguous to each other, an exhaust passage 
from the upper portion of the piston cham 
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ber, an exhaust passage from the lower por 
tion of the said piston chamber, said valve 
in its movement in one direction being adapt 
ed through one circumferential groove to 
connect one of the exhaust passages with the 
exhaust chamber and in its movement in the 
opposite direction, through the other con 
tiguous circumferential groove, to connect 
the other exhaust passage with the exhaust 
chamber, a passage in said valve opening 
into the upper end of the piston chamber, 
orifices through said valve, above said ex 
haust grooves, opening into said passages, a. 
live air groove in said valve above said ori 
fices, a live air passage leading to the lower 
end of the piston chamber, a live air inlet 
passage to the valve chamber, the orifices in 
the valve and live air grooves being so ar 
ranged that in one position of the valve the 
orifices register with the live air inlet and in 
the other position of the valve the live air 

3. 

groove registers with said air inlet and live 
air passage to the lower end of the piston 
chamber, and a passage leading from the 
piston chamber to the upper end of the valve chamber. 

7. In a pneumatic tool, a valve provided 
with two circumferential grooves on its 
lower portion, orifices through said valve 
above said grooves terminating in a longi 
tudinal passage extending to the lower end 
of the valve and open at that end, and a cir 
cumferential groove in said valve above said orifices. 

In testimony of which invention, I have 
hereunto set my hand, at Philadelphia, on 
this 24th day of April, 1902. 

WILLIAM H. SOLEY. 
Witnesses: 

M. F. ELLIs, 
M. M. HAMILTON. 
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