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To all whom, it naily concern: 
Be it known that I, CHARLES. K. PICKLES, 

a citizen of the United States of America, re 
siding at the city of St. Louis, in the State of 

5 Missouri, have invented a certain new and 
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useful Improvement in Pneumatic Hammers, 
of which the following is a description, ref 
erence being had to the accompanying draw 
ings, forming a part of this specification. 
Myinvention relates to tools of familiar type 

known as “pneumatic hammers,” in which 
a reciprocating piston driven by compressed 
air operates as a hammer or striker to deliver 
blows to the shank of a chisel or other work 
ing tool inserted in the front end of the cyl 
inder in which said piston reciprocates; and 
it has for its principal object the provision of 
a novel and efficient means for alternately 
admitting and exhausting the motive fluid at 
the opposite ends of the piston-chamber to 
produce the reciprocations of the piston and 
under which the piston operates as its own 
valve for the front end of the piston-chamber, 
while an independent valve is employed for 
controlling the admission and exhaust of the 
motive fluid at the rear end of the piston 
chamber. 

In the accompanying drawings, Figure 1. 
represents a middle longitudinal section of a 
pneumatic hammer embodying my invention 
with the parts in the position they occupy as 
the piston approaches the front end of its 
stroke; Fig. 2, a side elevation of the valve 
which controls the admission and exhaust of 
the motive fluid at the rear end of the piston 
chamber; and Fig. 3, a sectional detail of the 
front end of the tool, showing the employment 
of a metallic disk in the front end of the pis 
ton-chamber. , 
The same letters of reference are used to 

indicate corresponding parts in the several 
views. - - 

A represents the cylinder or barrel of the 
tool containing the piston-chamber, in which 
reciprocates the piston B, adapted to contact 
at the end of its forward stroke with the shank 
of the working tool C, inserted in the con 
tracted bore of the front end of the barrel A. 

end of the tool by means of upper and lower 
connecting-arms E F, through the lower one 
of which is formed a passage G. for convey 
ing the motive fluid from the main inlet H to 
the valve-chamber and forward piston-cham 
ber of the tool. A passage I, constantly com 
municating at its rear end with the inlet 
passage G., extends forward through the Wall 
of the cylinder A and at its front end opens 
into the piston-chamber by a port J. The 
piston is provided near its rear end with a 
circumferential groove K, into which open the 
outer ends of a diametrical passage I, formed 
in the piston and having communication with 
the rear end of a central longitudinal passage 
M, extending forwardentirely through the pis 
ton. Under this construction and arrange 
ment of the parts it will be seen that when 
ever the piston approaches the forward end of 
its stroke, as in Fig. 1, thereby bringing its 
circumferential groove K into register with 
the port J of the live-air passage I, motive fluid 
will pass through the piston to the front end 
of the piston-chamber and drive the piston 
rearward. As the piston moves rearward its 
groove Kwill be carried out of register with 
the port J, thereby cutting off the motive 
fluid from the front end of the piston-cham 
ber, and at about the same time the front end 
of the piston will pass rearward of and un 
cover an exhaust-port N in the wall of the 
cylinder, permitting the motive fluid which 
had been admitted to the front end of the 
piston-chamber to escape to the atmosphere. 
The further rearward movement of the pis 
ton will be effected by its acquired momen 
tum, due both to the action of the motive 
fluid and to the rebound of the piston from 
its contact with the shank of the working 
tool C. It will thus be seen that the piston 
constitutes its own valve for bontrolling both 
the inlet and the exhaust of the motive fluid 
at the front end of the piston-chamber, so 
that to produce the necessary reciprocations 
of the piston back and forth it is simply nec 
essary to provide a suitable valve for control 
ling the inlet and exhaust of the motive fluid 
at the rear end of the piston-chamber, and 

A grasping-handle D is secured to the rear the particular form and arrangement of valve 
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illustrated in the present instance for such 
purpose may now be described. 
About half-way between its middle and 

rear end the cylinder A is provided with a 
circumferential flange O, whose rear face 
forms the front wall of the valve-chamber 
which contains the cylindrical valve P, Fig. 
3, snugly fitting and reciprocating upon the 
exterior of the cylinder A in rear of the 
flange O and by its reciprocations control 
ling the inlet and exhaust of the motive fluid 
at the rear end of the piston - chamber, as 
hereinafter explained. The flange O upon 
the cylinder A is provided upon its periphery 
with a rearwardly-facing annular shoulder to 
receive the front end of the valve-casing Q, 
whose rear end fits the exterior of the cylin 
der A and the space within which consti 
tutes the valve- chamber in which recipro 
cates the valve P. Surrounding and fitting 
this valve-casing Q and abutting against a 
rearwardly-facing shoulder formed thereon is 
a sleeve or ring R, formed integral with the 
arms E F, by which the handle D is con 
nected to the tool. This sleeve or ring R is 
provided at its rear end with an inturned 
flange S, fitting the exterior of the rear end of 
the cylinder A and adapted to be engaged by 
the periphery of a flanged cap-nut T, which 
is screwed into the internally-threaded rear 
end of the cylinder A and serves to clamp 
the parts together. This cap-nut is provided 
with a central bore U, opening into the rear 
end of the piston-chamber and adapted at 
the rear end of the stroke of the piston to re 
ceive a central projecting boss V upon the 
rear end of the piston B and cushion the lat 
ter at the rear end of its stroke. 
The sleeve or ring R surrounding the valve 

casing Q is provided with an internal circum 
ferential groove W, which communicates at 
its lower side with the main inlet-passage G., 
and is therefore constantly filled with live air 
while the tool is in operation. This groove 
W communicates by constantly-open ports X 
with the interior of the rear end of the valve 
chamber, so that there is a constant pressure 
upon the rear end of the valve P tending to 
force it forward. The valve-chamber com 
municates with the rear end of the piston chamber by a series of ports Y, extending 
through the cylinder A, which ports serve 
alternately as inlet and exhaust ports for the 
rear end of the piston-chamber. The valve 
P is provided with an internal circumferen 
tial groove Z, which communicates with the 
ports Y when the valve is in rearward posi 
tion, but is cut off from such communication 
when the valve is in the forward position. 
(Shown in Fig. 1.) This internal circumferen 
tial groove in the Valve P also communicates, 
through the ports Z', formed in the shell of 
the valve, Fig. 3, with exhaust-ports Z', ex 
tending through the valve-casing Q and ring 
or sleeve R at the under side of the tool. 
When the valve is in forward position, Fig. 
1, its rear end is forward of the ports Y, con 
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necting the valve-chamber with the rear end 
of the pistom-chamber, thereby placing the 
rear end of the piston-chamber in communi 
cation through said ports with the rear end 
of the valve-chamber, which latter, as before 
stated, is constantly filled with live air, and 
live air will therefore be admitted at such 
time to the rear end of the piston-chamber to 
drive the piston forward, as in Fig. 1. When, 
however, the valve P is shifted to rearward 
position, its internal circumferential groove 
Z will be brought into register with the ports 
Y, and the latter will be cut off by the real 
end of the valve from the live-air supply in 
the rear end of the valve-chamber, and as the 
circumferential groove Z is in communication 
with the exhaust-ports Z' the rear end of the 
piston-chamber will be placed in communica 
tion with the exhaust to permit the rearward 
movement of the piston. The shifting of the 
valve rearward for this purpose is effected 
by means of a passage A', connecting the for 
ward end of the valve-chamber (containing 
the larger pressure area of the valve) with a 
port B", opening into the piston-chamber op 
posite the port J at the front end of the live 
air passage I. When the piston in its forward 
movement reaches the position shown in Fig. 
1, its groove Kwill place the ports Jand B" 
in communication, and thereby admit motive 
fluid to the front end of the valve-chamber, 
which fluid there acting upon the larger for 
ward pressure area of the valve will over 
come the constant pressure upon the smaller 
rear end of the valve and shift the valve rear 
ward, with the results above described. When 
the piston approaches the forward end of its 
stroke and brings its groove K into register 
with the port J and B, the motive fluid will 
not only be admitted to the valve-chamber 
to shift the valve, but will also be admitted 
through the passages L. M in the piston to 
the front end of the piston-chamber to drive 
the piston rearward, as heretofore explained, 
and as the piston approaches the rear end of 
its stroke its forward end will pass rearward 
of and uncover a second port B', by which 
the passage A" also communicates with the 
piston-chamber at a point in front of the 
port B and the front end of the valve-cham 
ber be thereby placed in communication with 
the front end of the piston-chamber and with 
the exhaust-opening N, with the result that 
the valve will be shifted forward again by 
the constant pressure upon its rear end and 
the motive fluid thereby admitted to the rear 
end of the piston-chamber to drive the piston 
forward again. 
The essential feature of my invention as 

thus far, described consists in the employ 
ment of the passages in the piston, whereby 
the piston operates as its own valve for the 
front end of the piston-chamber, in conjunc 
tion with the valve mechanism I have de 
scribed or any other suitable valve mechan 
ism for controlling the inlet and exhaust of 
the motive fluid at the rear end of the piston 
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chamber. Such being the case, it will be 
understood that my invention is not restricted 
to the employment of the particular valve 
mechanism illustrated for controlling the in 
let and exhaust of the motive fluid at the 
rear end of the piston-chamber, and, in fact, 
such valve mechanism is not materially dif 
ferent from that illustrated and described 
and claimed in Letters Patent No. 630,818, 
heretofore granted me on August 8, 1899. 
In the present instance, as explained, the 
piston operates as its own valve for control 
ling both the inlet and the exhaust of the mo 
tive fluid at the front end of the piston 
chamber; but it may be employed (when con 
structed as shown and described) simply to 
control the inlet of the motive fluid at the 
front end of the piston-chamber, the exhaust 
being controlled in the usual or any suitable 
manner by the independent valve, which also 
controls the inlet and exhaust at the rear end 
of the piston-chamber. 

I am aware that it is not broadly new in 
pneumatic hammers to employ a piston which 
operates as its own valve to control the inlet 
and exhaust of the motive fluid at the front 
end of the piston-chamber, in conjunction 
with an independent valve for controlling 
the inlet and exhaust at the rear end of the 
piston-chamber, such a combination of pis 
ton and valve and Sucha general mode of op 
eration being illustrated, for instance, in Let 
ters Patent of the United States No. 549,102, 
granted to Joseph Boyer on November 5, 1895; 
but in the Boyer tool referred to the piston 
is a differential piston, and the manner in 
which the piston operates as its own valve for 
controlling the inlet and exhaust of the mo 
tive fluid at the front end of the piston-cham 
ber differs specifically from that which I have 
illustrated and described in the present in 
stance. 
The second feature of my present inven 

tion relates to the employment of a metal 
disk C' in the front end of the piston-cham 
ber adapted to receive the blow of the piston 
and transmit it to the shank of the Working 
tool. This disk C is placed in fixed position 
in the front end of the piston-chamber, its 
forward face resting adjacent its periphery 
upon a marginal rim formed upon the shoul 
der of the cylinder-wall, and it is of such 
thickness as to possess but little, if any, resili 
ency. Under some conditions and circum 
stances it will be advantageous to employ 
such disk C' intermediate the piston and tool 
shank instead of permitting the piston to con 
tact directly with the tool-shank, as in Fig. 1. 

Having thus fully described my invention, 
I claim 

1. In a pneumatic hammer, a cylinder con 
taining alive-air passage opening into the pis 
ton-chamber by a suitable port, a piston re 
ciprocating in said chamber and provided 
with a passage whose rear end is brought into 
communication with the live-air port at the 
forward end of the stroke of the piston and 

serves to admit the motive fluid, through the 
piston, to the front end of the piston-cham 
ber, to drive the piston rearward, in combi 
nation with an independent valve located in 
a chamber separate from the piston-chamber 
and operating to control the inlet and exhaust 
of the motive fluid at the rear end of the pis 
ton-chamber, substantially as described. 

2. In a pneumatic hammer, a cylinder con 
taining a live-air passage opening into the pis 
ton-chamber by a suitable port, a piston re 
ciprocating in said chamber and provided 
with a circumferential groove adapted to reg 
ister with said port as the piston approaches 
the forward end of its stroke, and with a cen 
tral longitudinal passage communicating at 
its rear end by a lateral passage With said 
groove and extending forwardly through the 
piston, and serving to convey the motive fluid 
through the piston to the front end of the pis 
ton-chamber, to drive the piston rearward, 
in combination with an independent valve 
operating to control the inlet and exhaust of 
the motive fluid at the rear end of the piston 
chamber, substantially as described. 

3. In apneumatic hammer, a cylinder con 
taining alive-air passage opening into the pis 
ton-chamber by a port about midway of the 
length of said chamber, a piston reciprocat 
ing in said chamber and provided near its rear 
end with a circumferential groove adapted to 
register with said port at the end of the for 
ward stroke of the piston, and with a trans 
verse passage communicating with said 
groove and with a longitudinal passage ex 
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tending forwardly through the piston from , 
said transverse passage, for the purpose of con 
veying the motive fluid through the piston to 
the front end of the piston-chamber, in com 
bination with an independent valve located 
in a chamber separate from the piston-cham 
ber for controlling the inlet and exhaust of 
the motive fluid at the rear end of the piston 
chamber, substantially as described. 

4. In a pneumatic hammer, a cylinder con 
taining a live-air passage communicating at 
its rear end with the source of supply and 
opening at its forward end into the piston 
chamber by a port about midway of the length 
of said chamber, a piston reciprocating in 
said chamber and provided near its rear end 
with a circumferential groove adapted to 
register with said live-air port at the end of 
the forward stroke of the piston, and with a 
passage communicating at its rear end with 
said groove and extending forwardly through 
the pistori, for conveying the motive fluid 
through the piston to the front end of the 
piston-chamber, in combination with an in 
dependent differential valve for controlling 
the inlet and exhaust of the motive fluid at 

O 

II 5 

I 2 ? 

I25 

the rear end of the piston-chamber, said valve 
being shifted in one direction by a constant 
pressure upon its smaller area, and in the 
opposite direction by motive fluid admitted 
to its larger area through a passage extend 
ing through the cylinder-Wall and opening 
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into the piston-chamber by a port which is 
placed in communication with the live-air 
port by the groove in the piston at the end 
of the forward stroke of the latter, substan 
tially as described. 

5. In a pneumatic hammer, a cylinder con 
taining a piston-chamber having a uniform 
diameter throughout its length, a piston of 
corresponding diameter reciprocating in said 
chamber and operating as its own valve to 
control the inlet of the motive fluid to the 
front end of the piston-chamber, in combi 
nation with an independent valve located in 
a chamber separate from the piston-chamber 
for controlling the inlet and exhaust of the 
motive fluid at the rear end of the piston 
Chamber, Substantially as described. 

6. In a pneumatic hammer, a cylinder con 
taining a piston-chamber of uniform diameter 
throughout its length, a piston of correspond 

sing diameter reciprocating in said chamber, 
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and provided with a circumferential groove 
and a central longitudinal passage coöper 
ating with a live-air passage and port in the 
cylinder-wall to cause the piston to operate 
as its own valve for controlling the inlet of 
the motive fluid at the front end of the piston 
chamber, in combination with an independ 
ent valve for controlling the inlet and ex 
haust of the motive fluid at the rear end of 
the piston-chamber, substantially as de 
Scribed. 

7. In a pneumatic hammer, a cylinder con 
taining a piston-chamber of uniform diameter 
throughout its length, a piston of correspond 
ing diameter reciprocating therein and oper 
a ting as its own valve to control the inlet of 
the motive fluid to the front end of the piston 
chamber, in combination with an independ 
ent annular valve reciprocating in the line of 
movement of the piston in a chamber sepa 
rate from the piston-chamber for controlling 
the inlet and exhaust of the motive fluid at 
the rear end of the piston-chamber, substan 
tially as described. 

8. In apneumatic hammer, a cylinder con 
taining a piston-chamber of uniform diameter 
throughout its length, a piston of correspond 
ing diameter reciprocating therein and op 
erating as its own valve to control the inlet of 
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the motive fluid to the front end of the piston 
chamber, in combination, with a differential 
annular valve reciprocating in the line of 
movement of the piston for controlling the in 
let and exhaust of the motive fluid at the rear 
end of the piston-chamber, said valve being 
shifted in one direction by constant pressure 
of the motive fluid upon its smaller area, and 
in the opposite direction by motive fluid in 
termittently admitted to its larger pressure 
area through a passage in the cylinder-Wall 
placed in communication with the live-air 
Supply by a groove in the piston at the end 
of the forward stroke of the latter and opened 
to the exhaust at the end of the rearward 
stroke thereof, substantially as described. 

9. In a pneumatic hammer, the combination 
of the cylinder A containing the live-air pas 
sage I opening into the piston-chamber by the 
port J, the piston B provided with the passage 
LM and groove K coöperating with the port 
J, and the differential valve P controlled by 
the piston through the passage A' connecting 
the valve-chainber with the piston-chamber, 
Substantially as described. 

10. In a pneumatic hammer, the cylinder 
A provided with the live-air passage I and 
port J, passage A' communicating at its rear 
end with the valve-chamber and opening at 
its forward end into the piston-chamber by the 
two ports B'B', and an exhaust-port N for 
the frontend of the piston-chamber, in com 
bination with the piston B provided with the 
passage L M and with the groove K coöperat 
ing with the ports J and B', and the differen 
tial valve P controlled by the piston through 
the medium of the passage A', substantially 
as described. 

11. In a pneumatic hammer, the combina 
tion of the cylinder having the tool-receiving 
bore at its forward end, to receive the shank 
of the Working tool, and the intermediate 
disk of non-resilient material located wholly 
within and fitting the forward end of the pis 
ton-chamber and closing said opening, sub 
stantially as described. 

CHARLES K. PICKLES. 
Witnesses: 

F. P. WHERRY, 
E. WENGER. 
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