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The present invention relates to pneumatic 
tools such as pneumatic hammers or the like, and 
has for an object the provision of a pneumatic 
percussion tool which is simple in construction 
and relatively inexpensive of manufacture. 
Another object of the invention is to provide a 

tool of the class described in which a Sphere, 
preferably of hardened steel, operates in a cylin 
drical bore as a combined power piston, impact 
member and control. 
A still further object of the invention is to pro 

vide in a pneumatic tool a sphere shaped piston 
operating in a cylindrical bore with a tolerance 
for clearance such that during reciprocation of 
the ball during operation there is maintained at 
all times a film-like cushion of pressure air in 
lieu of oil lubricant. 
A further object of the invention is to provide 

a device of this kind which is rapid in operation 
and does not become heated during prolonged 
use and in which there is no discernible wear on 
the operating parts. 
A still further object of the invention is to pro 

vide a pneumatic tool of triggerless construction 
which automatically begins and ceases operation 
as it is pressed to and removed from the work 
at hand, thereby relieving the operator of the task 
and care of operating a trigger. 
Another important object of the invention is to 

provide a tool of the class described which re 
quires a minimum of maintenance and repair 
service even under conditions of common neglect. 
These and other important objects are ob 

jects are obtained by the means described herein 
and exemplified in the accompanying drawings, 
in which: 

Fig. 1 is a longitudinal Sectional view through a 
pneumatic hammer embodying the invention. 

Fig. 2 is a view taken on line 2-2 of Fig. 1. 
Fig. 3 is a cross-sectional view taken on line 

3-3 of Fig. 1. 
Fig. 4 is a plan view of the rubber retainer (re 

moved) and forming a detail of Fig. 2. 
Fig. 5 is a plan view of a modified form of re 

tainer for use in lieu of the device of Fig. 4. 
Pneumatic hammers generally, and particu 

larly the smaller types of pneumatic hammers 
have heretofore been attended by certain disad 
vantages in that they are frequently out of Serv 
ice and subject to expensive repair shop services. 
Furthermore, Such hammers have not been 
adaptable to long continued operation since they 
become hot and have to be laid aside for cooling 
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in order to avoid costly repairs or ruination of 
the device. The lubrication of previously known 

erating control valve. 

2. 
pneumatic hammers has always presented a 
critical problem because of the danger of prema 
ture breakdown and expensive repairs. 
The device omits the usual auxiliary piston op 

The ball piston receives 
propelling air force in a direct flow from the 
Supply line during operation. 

All of the objectionable features of heretofore 
known and used pneumatic hammers are over 
'come by devices embodying the invention. 

As exemplified in the drawings the device of 
the invention comprises a suitably shaped body 
or casting f having a handle portion f l and an 
integral body 2 which together form a pistol 
shaped device that is easy to manipulate. Other 
shapes of handles may be used, especially in 
larger devices. 

Extending longitudinally rearwardly into the 
body 2 from the forward end thereof is a main 
cylindrical bore 3 which is interiorly threaded 
at 4 at the front end. The bore 3 terminates 
in a dished or tapered end wall 5 at the rear 
which corresponds in shape to the end of a drill. 
Extending rearwardly for a distance from the 
dished end 5 is a pressure air inlet passage 6 for 
bore f3, desirably disposed axially of bore 3. In 
let passage 6 connects with a supply passage 7. 
which extends angularly thereto, passing down 
Wardly through handle . 

Below and parallel to main cylindrical bore 3 
is a cylindrical valve chamber 8 which intersects 
passage 7 and extends very nearly to the rear 
end of the body 2 where it is vented to the 
atmosphere by a small drilled hole 9. An air 
valve bushing 20 is seated in the rear end of 
chamber 8 and is provided with diametrically 
opposed holes 2 -2 f which are aligned to com 
municate With and form a continuation of the 
Supply paSSage . Holes 2 -2 are normally 
closed by a sliding cylindrical air valve 22 re 
ciprocably mounted in said bushing 20. The 
valve 22 has a circumferential groove 23 which 
may be brought into registry with holes 2 -2 
to place that part of passage 7 in the handle 
in communication with the inlet passage 6 to 
the rear end of the main cylindrical bore 3. 
The forward end of valve 22 is developed into a 
Stem 24 which extends through the center of 
chamber 8 and terminates behind a threaded 
end plug 25 which closes the forward end of said 
chamber. 

For convenience in construction a tubular steel 
casing 26 is pressed into bore 3 to a seating posi 
tion against the tapered end wall 5 thereof, and 
this Casing has a finished (smooth) cylindrical 
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bore 2 wherein a spherical piston and impact 
member 28 operates freely. The sphere or ball 
28 may be a hardened steel bail purchaseable in 
the open market in the desired size, for example, 
One inch (1' ') in diameter. The bore and oall 
are true as nearly as may be within commercial 
limits. 
At this point it is to be noted that an initially 

true Sphere within a true cylindrica; bore of 
greater diameter than the spinere Wiil afford 
practically a Single "near' point of contact only 
between the Sphere and the surrounding surface 
of the bore. In practice, the device of the inven 
tion may have a tolerance of about .0015' pro 
vided between a one inch ( ' ' ) ball 28 and the 
inner surface of bore 2, so that when the parts 
are at rest there is little more than a theoretical 
Single point of contact between the bodies. 
The ball piston 28 is yieldably urged to the 

rear end of bore 2 by a coiled push spring 23 
which is housed in bore 2. A tool receiving 
Socket member 36 is slidably entered into boire 2. 
of casing 25 and has at its rear end an extended 
portion 3 of reduced diameter which is Sur 
rounded by Spring 29. The Spring 29 abuts shoul 
der 32 on the Socket member 38. The forward 
end of member 33 has an annular fange 33 which 
fitS in the nain bore 3, this flange having a 
hardened projection of trigger arrin 34 integral 
thereWith and extending radially through a guide 
Slot 35 which is cut through the coinnon wall 
portion 38 between bores i3 and 8, said slot ex 
tending from the front end of threads to the 
forward end of tubular casing 25. A hollow end 
cap 3 has a threaded nipple 33 which is Screw 
threaded into threads 4 at the forward end of 
bore 3 and this end cap positively limits the out 
Ward lovenen, of tool Socket 3. An axial bore 
39 through the end cap 3 is formed of suitable 
diameter to freely pass the shoulder 49 formed 
at a distance from the end 4 of a tool such as 
a rivet Set 42. The end 4 of the tool 32 which 
passes through the tool Socket 33 is thus cen 
tered in the bore 2 and Subject to inpact by the 
ball 28. 

In Order to avoid accidentally dropping tool. 42 
Out of the tool Socket 33 there is provided an an 
nular rubber retailer i3 which seats in an an 
nular counterbore 44 in the end cap. The re 
tainer ring 43 has an inwardly extending flange 
of lesser thickness radially slit at intervals to 
form flexible teeth 45 which may be forcibly 
flexed toward the rear or front by the passage 
of the tool shoulder 43 into or out of the axial 
bore 39. (See also Fig. 4.) 
As an alternate arrangement a coil spring 

formed suitably to ring shape 438 (see Fig. 5) 
may be used in lieu of retainer 43. 
In Waive chamber 8 a coil spring 46 surrounds 

the Stein 24 and abuts the end of bushing 2) at 
One end while the forward end presses against 
a Shoulder 4 integral With the stem and abut, 
ting the trigger piece 34, said trigger piece hav 
ing a perforation therein to freely pass the pro 
jecting end of valve stem 24. 
From the foregoing it will be apparent that, 

valve 22 normally closes air supply passage if 
and that in order to energize the device it is 
necessary that a tool such as 42 be operatively 
mounted as shown in Fig. 1 and pressure applied 
to the tool Sufficient to move tool socket 3G rear 
Wardly, thus compressing spring 46 under the 
trigger piece 34 and also exerting some slight 
compression on Spring 29. When this pressure 
has Served to move annular groove 23 to registry 
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4. 
with holes 2-2 f, air entering passage from 
an exterior Source (as hereinafter described) 
paSSes directly into inlet and moves the ball 
piston 28 against the resistance of Spring 29. 
An exhaust port 43 is drilled through tubular 

casing 26 and the connon wall 38 so that as ball 
pistOn 28 passes the exhaust port 48, the pres 
Sure is exhausted into chamber 8 which is in 
turn opened to the atmosphere through a vent 
49. The built up pressure is thus momentarily 
reduced and relieved at approximately the in 
stant when the ball 28 strikes the rear end of 
tool 4 whereupon the rebound of the ball and 
the release of the compression of spring 29 return 
the ball piston toward the rear wall i 5. 

It should be noted, however, that this return 
movement is quite rapid and that the flow of inlet, 
pressure air has not been cut off so that the ball 
tends to compress the incoming air and thus 
cushions the ball against actual contact with rear 
Wall 5 on the return Stroke during operation. 
The actual travel of the ball, except in starting 
and Stopping of the haliner, is thus shortened 
but very rapid and the reciprocation continues 
uninterruptedly so long as Valve 22 is held in an 
open position by pressing the Work end of tool 
A2 against the Work. 
Should the tool slip from the work, the recip 

'ocation and impact ceases instantly because the 
spring 8 instantly shutS off the air pressure sup 
ply at the holes 2-2. w 

In the present embodiment there is provided an 
exteriorly disposed, adjustable air valve 50 with 
a threaded nipple 5 screwed into the bottom end 
of the handle . The member 58) has an angu 
larly related nipple 52 for the attachment of a 
conventional air preSSure hose (net shown). 
Angularly related pores 53 and 64 are controlled 
by a threaded needle valve 53, the end of the 
needle waive projecting exteriorly as a flattened 
pin 56 and extending through a similarly shaped 
elongated aperture 5 in an exteriorly knurled 
hollow thinble 58. A Washer 59 riveted to the 
end of flattened stem 56 serves to retain a spring 
60 beneath it for pressing the bottom of the 
thimble toward the flattened end 6 of the boss 
62 from the center of which the threaded valve 
55-56 extends. Surrounding said valve 55-56 
a Series of drilled holes or Sockets 63 are spaced 
apart at 60° to each other, and these. holes se 
lectively receive a pin 64 which projects from 
the bottom face of thimble 58. The air pressure 
Supply to the device is thus easily and positively 
regulated as desired. Without the use of any tools 
Whatsoever, by merely pulling out on the thimble 
against the resistance of Spring 63 to unseat pin 
64 from one of the holes 63 while turning the 
thin ble for adjusting the threaded valve 55. 
By the arrangement shown, the regulator valve 

50 may be quickly detached from the hammer 
if desired while the valve remains connected 

With the air hose (not shown). 
t will be understood that the hammer of the 

invention, as herein exemplified, is completely 
automatic and requires no manually operable 
finger Or Valve to Start and stop operation other 
than the preSSure of the inserted tool upon the 
Work. This is particularly desirable for riveting 
and certain other operations particularly because: 
the Operator can position the end of tool. 42 ex 
actly as desired upon the work without energizing 
the bail. The combined resistance of springs. 29 
and 46 are overcome by pressing the body O. 
toward the Work after the tool. 42 has been posi 
tioned, a pressure of ten (10) to fifteen (15). 
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pounds being required ordinarily in order to open 
valve 22 and admit operating: pressure through 
inletport 6 at the rear of bore 27, 

It has been found that with the tool pressed 
against the work Sufficiently to open valve 22, the 
incoming pressure at 90 pounds per square inch, 
for example, is effective on half the circumfer 
ence of ball 28 and drives it forward against the 
resistance of spring 29 which is thus loaded, but 
not completely compressed at the moment piston 
28 strikes the end 4 of the tool. The combined 
impact rebound force and the pressure of spring 
29 which is exerted upon the ball valve begins to 
drive the ball rearwardly during the initial return 
movement while the air pressure is momentarily 
reduced due to the full opening of exhaust port 
48 as ball piston 28 reaches the dotted line posi 
tion as shown in Fig. 1. As soon as the plane of 
the center of the ball passes exhaust port 48 on 
its return travel, the free exit of incoming pres 
Sure air is Substantially cut off and a greater 
Compression is built up behind the ball and Serves 
as a cushion which prevents the ball 28 from 
striking the rear end of the bore. At this instant 
also the loading pressure of spring 29 is greatly 
reduced whereupon the built up pressure behind 
the ball again drives it rapidly forward on the 
next impact stroke. 
As has been previously noted the ball 28 has 

an actual clearance Which allows a film of pres- : 
Sure air to Surround the ball on all sides during 
operation so that oil lubricators in the hammer, 
as Well as in the preSSure Supply line (not shown), 
are done away with completely. The ball having 
the previously mentioned clearance within the 
cylindrical bore is apparently at all times cen 
tered Within the bore and pressing toward the 
hollow interior of the spring coil 29. The ball, 
however, is free to turn and the impact point on 
the ball is more or less constantly changing. 
There is a notable absence of any discernible 
traces of Wear on the ball or the cylindrical sur 
face of the bore 27 despite the absence of any 
introduced lubricant. - 

It Will be understood that the tolerance be 
tween the ball and the cylinder may be quite close 
and that it would normally be somewhat greater 
for a larger ball piston operating in a bore of 
greater diameter than that exemplified herein 
before. This variation in clearance tolerance foll 
lows generally the practice of increasing the tol 
erances as the diameters are increased. 
In practice it has been found that the limits 

of reciprocation of the ball pistOn 28 Will be 
found on opposite sides of the exhaust port 48 
as established by the factors of the Spring pres 
sure, the built up air cushioning pressure and 
the resultant rebound from the impact of the ball 
piston. On the tool. 
The hammer as described makes it impossible 

to operate the piston on the tool unless the latter 
is pressed against the Work. The hazard to by 
standers from tools accidentally discharged from 
pneumatic hammers of this kind is completely, 
eliminated. 

It will be understood that various modifications 
may be made in the structural details and the 
means for Controlling the admission of preSSure 
air to the device, all within the spirit of the in 
vention and the Scope of the appended claims. 
What is claimed is: 
1. In a pneumatic hammer the combination of 

a body having a cylindrical bore, a Spherical pisa 
ton freely reciprocable in the bore, a tool receiv 
ing SOcket mounted for limited reciprocation in 
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the forward end of said bore, a coil Spring Withiri 
the bore and having its opposite ends abutting 
said tool receiving Socket and Said Spherical pis 
ton respectively, a trigger piece integral with 
the socket, the body having an air inlet passage 
communicating with the rear end of the cylin 
drica, bore, and a Self-closing Valve controlling 
the air inlet passage and yieldably moved to open 
position by the trigger piece as the socket is 
noved into the cylindrical bore against the 
yielding resistance of the Spring. 

2. In a pneumatic tool the combination of a 
body member having a cylindrical piston-receiv 
ing bore and a Valve-receiving bore in paral 
lelism therewith Separated by a Common Wall 
portion, Said wall portion having an exhaust port 
opening therethrough intermediate its ends and 
further having a slot adjacent its forward end, 
a tool receiving member reciprocable in the for 
ward end of the bore and having a trigger piece 
extending through Said slot in the common Wall 
and into the said valve-receiving bore, the body 
member further having an air Supply passage 
Way extending from the exterior thereof and 
thence transversely through the valve-receiving 
bore and terminating at the rear end of the pis 

ston-receiving bore, a slide valve in the valve 
-receiving bore controlling said pressure supply 
paSSage and having a shouldered stem member 
engaging the trigger piece, a Spring urging said 
Stem and trigger piece forwardly for yieldably 
retaining, the valve in closed position, a spheri 
cal piston in the cylindrical bore, a coil spring 
in said bore abutting the tool receiving member 
and the Spherical piston, a hollow end cap se 
cured on the body coaxially of the cylindrical 
bore and provided With an internal annular 
groove concentric. With the axial bore, and a cen 
trally apertured deformable tool retainer seated 
in Said groove in Said end cap. 

3. In a pneumatic hammer the combination of 
a body having a longitudinal cylindrical bore, a 
Spherical piston reciprocable in said bore, a mov. 
able tool-receiving member in said bore, a com 
pression Spring in the bore between said piston 
and said tool-receiving member, a tool in said 
member with an end disposed operatively in the 
path of the piston and means actuated by said 
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tool-receiving member for automatically con 
trolling an operating pressure supply to the bore 
behind the piston. 

4. In a pneumatic hammer the combination of 
a body having a longitudinal bore, a piston re 
ciprocable in Said bore, a tool receiver having 
limited movement longitudinally in the forward 
end of the bore, a coil spring interposed between 
Said tool receiver and Said piston, a self closing 
valve for controlling a compressed air supply to 
the rear end of the bore, and means on the too 
receiver for opening the valve as said receiver is 
moved into the bore against the resistance of 
Said spring. 

5. In a pneumatic hammer the combination of 
a body having a longitudinal bore, a piston re 
ciprocable in Said bore, a longitudinally open tool 
receiver mounted for limited axial movement at 
the forward end of the bore, a coil spring in the 
bore yieldably urging said piston and said re 
ceiver to opposite ends of the bore, and a spring 
closed valve for controlling a compressed air sup 
ply to the rear end of the bore and actuable to 
Open position by the tool receiver as said re 
ceiver is moved rearwardly in the bore. 

WILLIAM E. MIACGUIRE, 
(References on following page) 
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