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This invention relates to an impact tool, and more 
particularly to a pneumatic hammer or like device of 
simple and rugged construction. 
The principal objects of the present invention are; to 

provide a pneumatic impact tool which does not require 
the use of Springs or auxiliary pressure-directing devices 
to return the reciprocable piston to impact cycle begin 
ning position; to provide a percussive instrument which is 
adapted to make use of an easily available ball as the re 
ciprocable piston; to provide such a device which is ex 
tremely simple in construction and, thus, inexpensive to 
build and maintain; to provide such a device which is 
rugged in operation; to provide a movable piston impact 
tool in which air is automatically exhausted from behind 
the piston on the return stroke; and to provide such a de 
vice which is adapted to take advantage of gravity for 
return cycling. 

Other objects and advantages of this invention will be 
come apparent from the following description taken in 
connection with the accompanying drawings wherein are 
set forth by way of illustration and example certain em 
bodiments of this invention. 

FIG. 1 is a sectional view of the impact tool showing 
the reciprocal spherical piston therein, the retracted posi 
tion of the punch being shown in broken lines. 

Fig. 2 is a sectional view of the valve mechanism for 
controlling compressed air entering the impact tool cham 
ber, said mechanism being shown in the air entering 
position. 

FiG. 3 is a sectional view of the valve mechanism with 
the mechanism shown in the chamber exhaust position. 

F.G. 4 is an exploded view showing a retaining cap 
positioned for insertion into a wall structure by means of 
the impact tool. 

Referring to the drawings in more detail: 
The reference numeral 5 indicates generally the pneu 

matic impact tool comprising this invention. The tool 
is composed of a hollow elongated body member or cyl 
inder 2 having an internal cylindrical surface 3 forming a 
piston chamber 4 of substantially constant internal diam 
eter along the major length thereof. The piston chamber 
4 has a front end 5 and a rear end 6. A piston 7 of 
spherical shape is freely reciprocal longitudinally in the 
chamber 4, but has only slight radial clearance therewith 
so as to provide a minimum of gas leakage therebetween. 
A valve body 8 is suitably secured in communication with 
said chamber 4 and in the illustrated structure is secured 
by means of a threaded nipple 9 and a reducing nut 10 to 
an internally threaded portion 1 of the rear of the cyl 
inder whereby said nut it forms the rear end 6 of the 
chamber 4. 
The upstream end 12 of the valve body 8 is connected 

to a source of air 12 under super-atmospheric pressure. 
The valve body 8 contains a passageway 13 therethrough 
which provides communication between the air source 2' 
at the upstream end 12 of the valve body 8 and the pas 
sageway 4 in the reducing nut 16 which leads into the 
piston chamber 4. 
The valve body 8 contains a valve mechanism generally 

noted at 5 (FIG. 3) which is comprised of a valve stem 
E6, a valve closure spring 17, a pressure valve seat 18, an 
exhaust valve seat i9, an exhaust valve opening spring 20, 
and a hollow exhaust stem 21. he valve stem 16 
carries a lower annular flange 22 which forms the pres 
sure valve for obstructing the passageway 13. The valve 
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stem 6 also carries an upper annular flange 23 which 
supports the exhaust valve seat 59. The hollow exhaust 
stem 22 is pierced at the upper end thereof by exhaust 
ports 24 and exhibits at the lower portion thereof an an 
nular flange 25 which contacts the exhaust valve opening 
spring 20. The valve mechanism 5 is maintained in 
proper relation in the valve body 3 by means of a hollow 
externally threaded nut 26 winich screws thereinto. 
A trigger or control lever 27 is pivotally secured at the 

rear end 23 thereof to a raised portion 28 of the valve 
body 8 by means of a roll pin 29 or the like. The rear 
and 23 of the trigger 27 exhibits an offset or step portion 
3 which engages or interfaces with a wall 31 of the 
raised portion 28' to limit the pivotal motion of the trigger 
27 in the direction away from the cylinder 2. The 
under side 32 of the trigger 27 contacts the upper end of 
the hollow exhaust stern 2 at 33. 
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An elongated punch 34 is maintained coaxial with 
the cylinder 2 at the front end 5 of the piston chamber 4 
by means of an integral guide sleeve 35 extending for 
wardly from the cylinder 2. The punch 34 is freely on 
.gitudinaily reciprocal with respect to the chamber 2 and 
has a rearwardly facing enlarged piston-contacting head 
36 on one end thereof and an annular stop ring 37 on the 
body thereof. The head 36 and ring 37 are respectively 
alternately contactable with the guide sleeve 35 of the cyl 
inder 2 to define the limits of reciprocation thereof. The 
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forward or outer end 38 of the punch 34 retains a tool 
tip 39 of a suitable shape to perform a desired impact tool 
function. 

In the device illustrated, the tool tip 39 is adapted to 
receive and retain a plastic cap 40 which is to be driven 
into a receiving bore or hole 4; extending through a plate 
or wall 42, the plastic cap 40 forming a socket for an 
choring strip material or the like (not shown) to the plate 
or wall 42. 
A plurality of radial ports 43 are located adjacent the 

front end of the cylinder 2 to permit the rapid exhaust of 
air trapped in the piston chamber 4 as the piston 7 moves 
toward the punch head 36. 
The impact tool E is intended and adapted to be oper 

ated while tilted upwardly from the horizontal. Thus, 
the return of the spherical piston 7 and the punch 34 to a 
cycle-beginning position is effected by gravity. 

in operation, the plastic cap 46 is inserted over the tool 
tip 39. The effects of gravity maintain the cap 40 on the 
tip 39 and the stop ring 37 against the guide sleeve 35, 
and the spherical piston 7 adjacent the rear end 6 of the 
cylinder 2. The tool tip 39 is then aligned with the hole 
4; in preparation for driving the plastic cap 43 thereinto. 
The trigger 27 is then pressed toward the cylinder 2, urg 
ing the hollow exhaust stem 23 against the exhaust valve 
seat 9 and preventing communication between the ex 
haust ports 24 and the passageway 4. The further de 
pression of the trigger 27 urges the lower annular fange 
22 of the valve stem ió away from the valve seat 18, per 
mitting compressed air to pass through the passageways 
i3 and 4 into the chamber 4 and urging the spherical 
piston 7 against the punch head 36. The kenetic energy 
imparted to the piston 7 is transferred through the punch 
34 to the tooi tip 39 and forces the plastic cap 46 into the 
receiving hole 4. After the completion of the impact 
cycle, the trigger 27 is released, permitting the valve clo 
Suire spring 7 and the exhaust valve opening spring 26) 
to urge the valve stem ió and the exhaust stem 22 up 
Wardly as a unit until the annular flange 22 seats against 
the valve seat 18 shutting off the flow of compressed air 
through the passageway i3. The exhaust valve opening 
Spring 28, however, continues to urge the hollow exhaust 
stem 2i upwardly, separating same from the exhaust valve 
seat 19, thus permitting the air trapped between the pis 
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ton 7 and the rear end 6 of the cylinder 2 to exhaust 
through the ports 24 as the piston 7 returns to the cycle 
beginning position. 

it is evident that the configuration of this impact tool 
is very simple as compared with tools which are known 
to be adapted for the same or a similar purpose. The 
spherical piston 7 may be in the form of a commonly 
available ball such as used in ball bearings, and the coil 
struction of the device permits gravity to perform the 
important functions which result in resetting the device 
for the next cycle. The intensity of the impact force 
may be easily controllied by regulating the pneumatic 
pressure in the air source 2. 

it is to be understood that while have illustrated and 
described one form of my invention, it is not to be lim 
ited to the specific form or arrangement of parts herein 
described and shown except insofar as such imitations 
are included in the claims. 
What iciaim and desire to secure by illetters Patent is: 
1. A pneumatic impact tool adapted to operate while 

tilted upwardly from the horizontal comprising in con 
bination, a hollow elongated cylinder of substantially con 
stant internal diameter along the major length thereof 
forming a piston chamber having a front end and a rear 
end, exhaust means located adjacent said front end, a 
spherical piston freely reciprocal longitudinally in said 
chamber, a valve for selectively delivering compressed air 
into said rear end of said chamber, said valve being adapted 
to alternately control the admittance of air into said cham 
ber and permit the exhaustion of air contained in said 
chamber between said piston and said rear end, a trigger 
for actuating said valve, a punch, means maintaining said 
punch coaxial with said cylinder at the front end of said 
chamber, said punch being freely longitudinally recipro 
cal with respect to said chamber and having a rearwardly 
facing piston-contacting head om one end thæreof and 
means defining the limits of reciprocation of said punch, 
whereby said piston and said punch are urged to an impact 
cycle beginning position due to gravity. 

2. A pneumatic impact tool adapted to operate while 
tilted upwardly from the horizontal comprising in com 
bination, a hollow elongated cylinder of substantially con 
stant internal diameter along the major length thereof 
forming a piston chamber having a front end and a rear 
end, a plurality of radial ports located adjacent said front 
end, a spherical piston freely reciprocal longitudinally in 
said chamber, a valve body secured to said cylinder at 
the rear end of said chamber and provided with a source 
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of air under super-atmospheric pressure, said valve body 
providing communication between said rear end of Said 
chamber and said air source, a valve mechanism in said 
valve body, a trigger pivotally secured to said valve body 
for actuating said valve mechanism, and a punch, means 
maintaining said punch coaxial with said cylinder at the 
front end of said chamber, said punch being freely longi 
tudinally reciprocal with respect to said chamber and hav 
ing a rearwardly facing piston-contacting head on one end 
thereof and an annular stop ring on the body thereof, said 
head and ring respectively being contactable with said 
cylinder to define the limits of reciprocation of said punch, 
whereby said piston and said punch are urged toward an 
impact cycle beginning position due to gravity. 

3. A pneumatic impact tool adapted to operate while 
tilted upwardly from the horizontal comprising in com 
bination, a hollow elongated cylinder of substantially con 
stant internal diameter along the major length thereof 
forming a piston chamber having a front end and a rear 
end, a plurality of radial ports located adjacent said front 
end, a spherical piston freely reciprocal longitudinally in 
said chamber, a valve body secured to said cylinder at 
the rear end of said chamber and provided with a source 
of air under Super-atmospheric pressure, said valve body 
providing communication between said rear end of said 
chamber and said air source, a valve mechanism in said 
valve body adapted to alternately control the admittance 
of air into said chamber from said air source and permit 
the exhaustion of air contained in said chamber between 
said piston and said rear end, a trigger pivotally secured 
to said valve body for actuating said valve mechanism, 
and a punch, means maintaining said punch coaxial with 
said cylinder at the front end of said chamber, said punch 
being freely longitudinally reciprocal with respect to said 
chamber and having a rearwardly facing piston-contacting 
head on one end thereof and an annular stop ring on the 
body thereof, said head and ring respectively being con 
tactable with said cylinder to define the limits of recipro 
cation of said punch, whereby said piston and said punch 
are urged toward an impact cycle beginning position due 
to gravity. 
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