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ressure will force it forward to strike the 
Be it known that I, CHARLEs H. SHAw, a blow. With these and other objects in view inny citizen of the United States, residing at 

Denver, in the county of Denver and State 
of Colorado, have invented certain new and 
useful Improvements in Hammers Operated 
by Compressed Fluid; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same, his invention relates to improvements in 
hammers and especially that class of ham mers ordinarily operated by compressed air 
and ordinarily called “air hammers' or 
“ pneumatic hammers'. 
An object of my invention is to provide, 

in a mechanism of the class described, for 
economy in the quantity of air or other com 
pressed fluid used, and to make the piston 
strike a maximum blow with the expenditure 
of a minimum quantity of the compressed 
fluid. 
Another object of my invention is to pro 

vide a mechanism of the class described 
with a minimum number of movable parts. 
Another object of my invention is to pro 

vide a hammer of the class described in 
which the compressed fluid which operates 
the piston shall remain at substantially the 
same pressure against the rear of the piston 

during both the forward and 
backward movements of the piston, so long 
as compressed fluid is being supplied to the 
machine. 
Another object of my invention is to pro 

vide, in a hammer of the class described, im 
? means for returning and forcing 
back the piston against a constant pressure 
upon the rear end thereof. 
Another object of 'Š invention is to pro 

vide, in a hammer of the class described, an 
arrangement of passages, valves and ports 
whereby, from a single 8??? of compressed 
fluid to the nechanism, the said compressed 
fluid will exert a constant and substantially 
cqual pressure upon the rear end of the pis 
ton at all times, during both forward and 
backward strokes, but whereby, also, the 
said compressed fluid will be supplied auto 
natically and intermittently to the front of 
the piston and against the same so that the 
piston will be alternately forced back against 
the constant pressure against its rear end 
and then released so that tle Haid constant 

: central portion of my hammer showin 

invention comprises certain novel constric 
tions, combinations and arrangelucts of 
parts as will be hereinafter fully described 
and claimed. 

In the accompanying drawings, Figure 1. 
represents a longitudinal view of my ham 
mer showing the casing and other stationary 
parts in section and the piston and other 
moving parts in elevation and showing some 
of the ports and passages and showing the 
iston at the forward end of the stroke. 
ig. 2 represents another longitudinal view 

of my hammer showing the casing and other 
stationary parts in section and showing the 
piston and other moving parts in elevation 
and showing other ports and passages and 
showing the piston approximately midway 
O ?? stroke. Fig. 3 represents the 

the 
piston and associated grooves and exhaust 
passages in elevation ins if the casing vero 
transparent and showing the position of all 
passages in the broken ends of the casing 
and showing the piston on the back stroke 
after exhaustion of the air in front of the 
piston and while the back stroke is being 
completed by momentum of the piston. Fig. 
4 represents a cross-section of the valve 
block of my hammer on line 1-2 of Fig. 1. 

Like characters of reference represent cor 
responding parts throughout the several 
views. 
The end of the hammer having the valve 

block will be referred to as the rear end and 
the movement of the piston toward the valve 
block will be referred to as the back stroke. 

In the construction of my hamnner I pro 
vide a casing F with a chuck O at its for 
ward end in which chuck I provide a tappet 
block H, the chuck being so constructed ns to 
admit the end of a drill D or other tool. It 
is preferable to construct the chuck and tap 
pet block as shown but this is no part of any 
present invention as any suitable means for 
closing the forward end of the chamber IF 
while at the same time communicating the 
blow from the piston within the chamber to 
the tool to be P???? may be used. The rear end of the casing IF is provided 
with a valve block B to which is attached it 
cap C. The connections of the casing with 
the chuck () und Valve lock 3 und of the 
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nular grooves g and g and thence through 
exhausts e. Through this channel the com 

fluid at the rear of the valve is ex 
nausted and the pressure in chamber F 
immediately forces the valve back to the po 
sition shown in Fig. 2 thus cutting off the 
communication from passages S, through 
annular groove Sº and ports bº and pas 
sages b, with chamber F. The supply of 
compressed fluid is therefore cut off from 
chamber F when the piston reaches the 
position shown in Fig. 2. It will be noted 
that from this point the piston will be car. 
ried back by the pressure already established 
in chamber F as well as by its own mo 
ment un until it reaches the position shown 
in Fig. 3, when the pressure in chamber 
F' will exhaust through groove g and ex 
hausts c. It is clear that the piston will 
then continue on the back ?????????????? only so 
long, as its momentum exceeds the pressure 
in chamber F. The momentum is over 
come by this pressure when the enlarged 
portion P reaches a point in front of F. 
of the chamber, where the diameter of 
the chamber decreases, which point is de 
termined by the relation between the weight 
of the piston, the relative sizes of its for 
ward and rear ends and the pressure under 
which the fluid is used. The piston then 
stops and is instantaneously again forced 
forward as first above described. 

In order to eliminate the back pressure 
which would result, in chamber F, from 
the forward movement of the piston after 
it has passed annular groove g, annular 
groove B, is provided in the inner cas 
ing F3* of the valve block and communi 
cating with the atmosphere through pas 
sage B annular groove C and passage C. 
When the valve is in the position shown in 
Fig. 2 communication is established between 
chamber F* and the atmosphere through pas 
sages b, ports b, cut-away portion V of the 
valve, annular groove I'', passage Bº und 
groove and passage C and C. Therefore, 
while the piston is passing forward, the fluid 
in chamber F is forced out through the com. 
munication established, as above described, to the atmospliere and back pressure is 
avoided. 

It is preferable to have chamber F con siderably larger than the portion of the pis 
ton which projects into it on the back stroke, 
The reason for this is that the larger the 
bulk of compressed fluid in chamber IF 

1,081,208 
as compared to the bulk of that portion of 
the piston, the less will the pressure bein 
creased or diminished by the piston being 
injected into or withdrawn from the cham 
ber and the nearer constant and equal will 
the pressure remain in the chamber. 

I claim 
1. In a device of the class described, a 

cylinder, a piston hammer mounted to re. ciprocate freely in the cylinder and being of 
larger area at its forward than its rearward 
end, the said cylinder being provided with 
an inlet port and conduits leading from the 
inlet port to the front end of the cylinder 
and to an annular groove intermediate the 
ends of the cylinder, means to subject both 
ends of the piston to fluid pressure, and 
a valve mounted in the inlet port adapted at 
times to relieve the fluid pressure at the 
forward end of the piston. 

2. In a device of the class described," a 
cylinder, a piston hammer, mounted to re. ciprocate freely in the cylinder and provided 
with its forward end having a greater area 
than its rearward end, sai ?,í??????? being 
rovided with an inlet port and conduits 
eading from the inlet port to the forward 
end of the cylinder and to an annular groove 
intermediate the ends of the cylinder, means 
to introduce fluid under pressure through 
the inlet port and through the passages to 
subject both ends of the piston to fluid pres 
sure, a valve introduced into the inlet port 
adapted to control the conduits and adapt 
ed at times to cut off communication be 
tween the conduits and the inlet port and to 
open communication between the conduits 
and an exhaust. 

3. In a device of the class described, a 
piston having its front end of larger trans 
verse area than its rear end, a chamber at 
the rear thereof, means for supplying com 
pressed fluid to said chamber, a EE at 
the front of said piston, passages to said 
front chamber, an automatically operated 
valve, having its front end of a smaller 
transverse area than its rear end, for per mitting compressed fluid to pass internit 
tently from said means of supply, through 
said passages and into said front chamber. 

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

CHARLES H. SHAW. 
Witnesses: 

CARLE WHITEHEAD, 
A. FRANK JAMEs. 

Oopies of this Patent may be obtained for five Oents each, by addressing the "Commissioner of Patents, 
Washington, D, O..." 
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