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To all twh0?, it may conce7°?: 
Beit known that I, DANIELDRAWBAUGH, 

of Eberly's Mill, in the county of Cumber 
land and State of Pennsylvania, have in 

5 Vented certain new and useful Improvements 
in Pneumatic Tools for Rock-Cutting; and I 
do hereby declare the following to be a full, 
clear, and exact description of the same, ref 
erence being had to the accompanying draw 

Io ings, forming a part of this specification, and 
to the letters of reference marked thereon. 
This invention relates, particularly, to that 

class of devices in which the work is per 
formed by a hammer or piston driven by com 

I5 pressed air or similar elastic fluid and adapted 
to strike a series of sharp blows upon a tool 
stock or member connected therewith, where 
by the substance to be operated upon is cut, 
indented, or otherwise acted on, according to 

2O its nature and the character of the tool em 
ployed. 
The objects of the invention are, first, to 

provide an exceedingly simple and effective 
tool in which the valve is separate from the 

25 hammer or piston and located in an inde 
pendent valve-box, said valve being operated 
itself by compressed air, the admission of 
which is controlled by the piston; second, to 
provide a means for controlling the rapidity 

3o of the stroke delivered by the piston, and, 
finally, to provide a tool which, when desired, 
may be set to operate automatically when 
brought into contact with the work and to 
automatically discontinue its operation when 

35 removed from the work. t 
The invention consists in certain novel de 

tails of construction and combinations and 
arrangements of parts to be hereinafter de 
scribed, and pointed out particularly in the 

4o appended claims. 
In the accompanying drawings, Figure 1 is 

a perspective view of the preferred form of 
tool. Fig. 2 is a longitudinal vertical section 
of the same, taken in a plane longitudinally 

45 of the valve. Fig. 3 is a perspective view 
with the top section or portion of the casing 
removed, and Fig. 4 is a similar view from 
the opposite side. Fig. 5 is a similar view 
with the valve-block removed. Fig. 6 is a 

5o diagrammatic view of the ports in the cylin 

der or piston and hammer controlling the 
passage of air to and from the Valve. Fig. 
7 is a cross-sectional view through the piston 
or hammer and cylinder, showing the ex 
haust-port for the valve. Fig. 8 is a longi- 55 
tudinal vertical section showing the hammer 
at the forward extreme of its movement, with 
the valve-controlling ports past the corre 
sponding ports in the cylinder, leaving the 
hammer at rest in the position shown. Fig. 6o 
9 is a detail longitudinal section showing the 
exhaust-passage from the valve opening into 
the main exhaust. 

Similar letters of reference in the several 
figures indicate the same parts. 65 

In constructing the present tool the casing 
is preferably made in three pieces, the top 
section A being adapted for the application 
of a handle, such as C, and constitutes a 
chamber for the reception of the valve-block, 7o 
the middle section B, which constitutes the 
cylinder proper and is provided with screw 
threaded extensions b b', respectively adapt 
ed to screw into the top and bottom sections, 
as shown, and the point-section C, which con- 75 
stitutes the holder for the tool-stock, and in 
some instances forms a closure for the lower 
end of the cylinder. The upper section is 
provided with the usual air-entrance port C. 
at the center, and in the present instance is 8o 
also provided with the main exhaust-port, 
which is located at one side of the circular 
section A' of the handle, which surrounds the 
extension forming the air-port, this exhaust 
port being located on the side away from the 85 
operator when the tool is properly grasped, 
and thus always free from obstruction by the 
operator's hand or body, and in order that 
the same may always be in proper connection 
with the passage leading up from the cylin- 9o 
der an annular recess is formed in the two 
contacting faces of the upper section of the 
casing and piece A' of the handle, respect 
ively, which passage thus always forms a free 
connection through which the exhaust can 95 
pass, no matter what the adjustment of the 
handle is with relation to the tool. The han 
dle, it will be understood, may be held in 
place by any securing means, preferably, how 
ever, a nut a, which screws down on the Too 
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threaded portion of the extension forming the 
air-port. 
A portion of the device, which I have and 

shall herein term the “valve-block,” is adapt 
ed to fit accurately within the upper section 
A, while the block itself is preferably secured 
firmly in the upper end of the cylinder in 
such manner as to cause the passage formed 
therein to register with the passages in the 
Walls of said cylinder or casing. This block 
is lettered D and is provided with a trans 
verse cylindrical valve - chamber, in which 
Works a valve E, controlling the passage of 
air to and from the piston or hammer F, lo 
cated in the cylinder below. The valve, as 
will be seen by reference to Fig. 2, is cylin 
drical and provided with two annular cham 
bers e, separated by a relatively narrow an 
nular ring or Wall at the center of the valve, 
and in order to make the valve light to facili 
tate its easy and instantaneous movement 
the Walls of the end abutments, as well as of 
the central ring, are undercut, permitting a 
full effective surface to be secured with the 
employment of exceedingly light valves. 
Leading in from the top of the valve-block 

are two main air-passages d, located just far 
enough apart to prevent them both being 
open to their respective chambers in the valve 
at the same time, and leading from the bottom 
of the valve-chamber are two corresponding 
ports located somewhat closer together, the one 
d' opening directly into the upper end of the 
cylinder and the other d' leading out to one 
side and registering with a passage d', termi 
nating in a port opening into the cylinder at 
the opposite end, with which construction, it 
will be seen, that when the valve is moved 
longitudinally to one extreme of its move 
ment air will be admitted to one end of the 
cylinder and when at the opposite extreme 
of its movement air will be admitted to the 
opposite end of the cylinder, the exhaust tak 
ing place simultaneously from the side oppo 
site that receiving air through a centrally 
arranged exhaust-passage d', which commu 
nicates with the annular passage between the 
handle and upper section before mentioned. 
The hammer F is constructed of a solid 

piece of metal not weakened nor scarred by 
large passages, valve - operating devices, or 
other complications which have heretofore 
been found detrimental by causing the cylin 
der to wear rapidly, to say nothing of the nec 
essary retardation of the movement of the 
hammer and the consequent decrease in its 
effective stroke due to such arrangements. In 
order, however, to cause the proper throw of 
the valve when the piston has reached the 
extremes of its movement, two small air-pas 
sages f lead down through the valve-block 
and register with two corresponding passages 
f', passing down into the walls of the cylinder 
to a convenient point, where they open in 
wardly. A short distance on one side of each 
of the ports f' is located a port f', from which 
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communicate at the top of the cylinder with 
passages f", opening out at the ends of the 
valve, respectively, and thus it is only neces 
sary to establish communication between the 
ports f' and fat the proper moment to cause 
the valve to be thrown from One extreme to 
the other. To accomplish this, as well as to 
effect the necessary exhaust from the ends of 
the valve, the piston or hammer is provided 
with ports f, located a distance apart longi 
tudinally of the hammer approximately equal 
to the length of the stroke, which ports f 
open communication between the ports fif' 
for one end or the other of the valve When 
the piston or hammer is at the corresponding 
extreme of its stroke. The exhaustis effected 
by means of ports f, located in the piston or 
hammer and adapted to register with the 
ports f' at the same moment that the ports 
f'f'' for the opposite end of the valve are put 
in communication. The ports f' in the pre 
ferred arrangement register at the proper mo 
ment with an exhaust-port f" in the wall of 
the cylinder. 
When it is desired to regulate the speed at 

which the hammer shall repeat its stroke 
without materially affecting the force of the 
blow delivered, it is accomplished by throt 
tling one of the air-passages for the valve, 
thus making the valve repeat its stroke more 
slowly. I prefer to throttle the exhaust-pas 
sage leading from the side of the cylinder, and 
to do this a simple pin-valve G is located in 
the side of the cylinder and adapted to par 
tially but never entirely close said passage. 
(See Fig. 5.) When the pin is pressed in by 
the operator's fingers, it partially closes the 
passage-way, and the speed at which the tool 
operates may be thus effectually controlled 
without effort on his part and without ma 
terially affecting the force of the blow de 
livered. 
When it is desired to decrease the speed of 

the hammer and also the effectiveness or 
strength of the blow delivered, it is accom 
plished by throftling the air-supply for the 
whole machine by means of the stop-cock g 
in the supply-pipe. 

It will be understood, of course, that the 
exhaust for the valve may lead into the main 
exhaust-passage, as shown in Fig. 9, where 
the throttling device is omitted for the sake 
of clearness. 

In the preferred construction the lower end 
of the cylinder is closed by a plug H, having 
a relatively small central opening, through 
which a prolongation F of the hammer pro 
jects and into which, also, the upwardly-ex 
tending end of the tool-stock I projects, said 
projections being hardened to resist the Wear 
ing effects due to the constant striking to 
gether, and the block Hserving to effectually 
limit the movements of the two parts. 
The tool-stock is surrounded by a spiral 

spring, which may be strong enough to hold 
it up against the block; but in the preferred 

passages flead up parallel to passage f' and construction the weight of the tool-stock and 
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tool, Supplemented by the pressure of the air 
On the upper end of the piston or hammer, is 
just sufficient to allow the piston or hammer 
to rest against the block II, in which position 
the ports f for moving the valve are just be 
low the ports f' and no air can pass from one 
to the other, the result of which arrangement 
is that the hammer remains at rest in this 
position until the tool, coming in contact with 
the surface to be operated upon, raises the pis 
ton or hammer a very slight distance, caus 
ing the ports f"f to register and the piston 
or hammer to immediately begin its recipro 
cations. This result, it will be seen, is ac 
complished by giving the piston having the 
ports therein controlling the throw of the 
valve a throw greater than normal, or giving 
it a movement in one direction far enough to 
cause the co-operating port for the valve air 
supply to pass each other without throwing 
the valve and causing a return movement of 
the piston or hammer. Practice has demon 
strated this to be an accomplished fact, and 
it is found especially useful where the tools 
are used in gangs carried by mechanical ap 
pliances for dressing off projections or uneven 
surfaces. 
The ports in the piston or hammer and the 

corresponding ports in the walls of the cylin 
der are preferably formed somewhat elon 
gated or tapering down to points in both di 
rections for the purpose of facilitating the 
movement of the valve and preventing the 
same from being moved too suddenly, the 
shape of the ports being such, as will be seen 
from an inspection of Fig. 6, that the air is let 
in and cult off gradually-that is to say, in a 
relatively gradual manner, inasmuch as the 
hammer and valve may under some circum 
stances be caused to make thirty thousand 
reciprocations a minute. 
To prevent air-cushions forming at the bot 

tom of the tool below the block H and en 
largement on the tool-stock, annular ring k 
is formed in the point-section with am aper 
ture or apertures k', leading to the exterior 
of the tool. - 

In Fig. 9 the construction of the point-sec 
tion is somewhat modified, being particularly 
adapted for use in small tools. In this in 
stance the tool-stock is provided with a rela 
tively long projection i, which passes through 
a removable ring IL and is adapted to be 
struck by the lower end of the piston or ham 
mer, which is made straight or substantially 
straight. The piston, it will be understood, 
may be prevented from rotation by any de 
sired means; but I prefer a spline and groove 
M, as shown. 
The wear first apparent in tools of this char 

acter usually occurs at the ends of the valves, 
where the same strike the walls of casing 
and in many devices render the same inopera 
tive; but with the present, construction of 
valves wear at this point is practically harm 
less, as the throw of the valve would not be 
changed to a sensible degree, no matter how. 

much wear takes place, and it does not dinin 
ish the efficiency of the air-cushion, which 
under ordinary circumstances relieves the 
shock of the valve against the casing at each 
end of its stroke. 
A tool constructed as herein described will 
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not only be found highly efficient when 
worked by means of compressed air, but it 
may be operated equally as well up to a cer 
tain pressure by suction, an advantage of the 
last method of operation being that the size 
of the vacuum - chamber need never be as 

75 

large as the air-receiver when using com- 8o 
pressed air. 
. Having thus described my invention, what 
I claim as new is 

1. In a pneumatic tool, the combination, 
with a casing having the cylinder therein, the 
tool-stock, and the piston or hammer co-oper 

85 

ating there with, as described, of the Valve 
block independent of the cylinder, the cylin 
drical valve working transversely therein, 
passages leading from the air-port to the cyl 
inder, controlled by the valve, and passages 
leading from the air-port to the valve for mov 
ing the same, controlled by the piston or ham 
mer, substantially as described. 

2. In a pneumatic tool, the combination, 
with the casing having the central section 
with the cylinder therein, the tool-stock, and 

95 

the piston or hammer Working in the casing 
and co-operating with said tool-stock, of the 
separate valve-block fitting the upper end of 
the cylinder, the cylindrical valve operating 
transversely in the said block, and passages 
leading from the air-port to opposite ends of 
the cylinder through the valve and passages 
leading from the air-port to opposite ends of 
the valve through the piston, substantially as 
described. 

3. In a pneumatic tool, the combination, 
with the casing having the cylinder therein, 
the piston or hammer working in said cylin 
der, and thevalve, ofair-passagesleading from 
the air-port to opposite ends of the cylinder 
through the valve and air-passages leading to 
opposite ends of the valve, controlled by the 
piston, and a throttle located in one of the air 
passages for the valve, whereby the speed at 
which said valve operates may be controlled, 
substantially as described. 

4. In a pneumatic tool, the combination, 
with the casing having the cylinder therein, 
a piston or hammer working in said cylinder, 
the valve, and air-passages leading from the 
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air-ports to opposite ends of the cylinder 
through the valve, of air-passages leading from 
the air-ports to opposite ends of the valve, 
controlled by the piston or hammer, exhaust 
passages from said valve, also controlled by 
the hammer, and a throttle controlling the 
passage of air to Said exhaust-passages, Sub 
stantially as described. 

5. In a pneumatic tool, the combination, 
with the casing having a cylinder therein, 
the piston or hammer working in said cylin 
der, the valve, and air-passages leading from 
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the air-ports to opposite ends of the cylinder 
through the valve, of the exhaust-ports for 
the cylinder, air-passages leading to opposite 
ends of the valve through the piston or ham 
mer and from said valve through the ham 
merto exhaust, and a pin throttle-valve con 
trolling one of the passages for the valve, 
the end of Said pin throttle-valve projecting 
Outside of the casing, substantially as de 
scribed. 

6. In a pneumatic tool, the combination, 
With the casing having the cylinder therein, 
With air-passages opening into said cylinder, 
and the valve to which said air-passages lead, 
of the piston or hammer having air-passages 
therein registering with the air-passages in 
the cylinder when at substantially the ex 
treme of its normal stroke, and a stop for ar 
resting the movement of the piston or ham 
mer at a point beyond its effective stroke, 
whereby the ports before mentioned are 
callsed to pass and the hammer remain at 
rest until the ports are again caused to reg 
ister, Substantially as described. 

7. In a pneumatic tool, the combination, 
With the piston or hammer having air-pas 
sages therein, substantially as described, of 
the casing having the cylinder therein, with 
air-passages registering with the air-passages 
in the piston or hammer before the same 
reaches the extreme of its stroke in one direc 
tion, and the valve and complemental parts, 
Substantially as described. 

8. In a pneumatic tool, the combination, 
With the piston having air-passages therein, 
and the valve, of the casing having the cyl 
inder therein and also having air-passages 
leading from the air-port through the valve 
to Opposite ends of the cylinder and from the 
air-ports through the piston or hammer to the 
opposite ends of the valve, one of said last 
lmentioned air-passages registering with its 
air-passages in the piston or hammer before 
the same reaches the extreme of its move 
ment in One direction, substantially as de 
Scribed. 

9. In a pheumatic tool, the combination, 
with the casing having the cylinder therein, 
With air-passages opening into said cylinder 
at the end and intermediate points, the valve 
to which said intermediate air-passages lead, 
and the piston or hammer working in the cyl 
inder and having air-passages for connecting 
Said intermediate air - passages, of the tool 
stock having the relatively light spring for 
elevating the same, said tool-stock having a 
movement beyond the reach of the piston or 
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hammer when operated at its normal stroke, 
whereby when said stock is so moved the pis 
ton or hammer is caused to make an abnor 
mal stroke, substantially as described. 

10. In a pneumatic tool, the combination, 
with the casing having the cylinder therein, 
with air-passages from the air-port to each 
end of the cylinder and from the air-port to 
the cylinder at an intermediate point and 
from an intermediate point to each end of the 
valve-box, of the valve controlling the pas 
sages leading to each end of the cylinder, 
the piston or hammer having the relatively 
small passages for connecting the intermedi 
ate passages leading to the valve when at dif 
ferent portions of its stroke, and the tool 
stock co-operating with said piston or ham 
mer at one extreme of its stroke, substantially 
as described. 

11. In a pneumatic tool, the combination, 
with the casing having the cylinder therein, 
with air-passages leading from the air-ports 
to each end of the cylinder and from the air 
ports to the cylinder at an intermediate point 
and from an intermediate point to the valve 
box, of the valve - box, the valve working 
therein and controlling the passages leading to 
the ends of the cylinder, and the piston or ham 
mer working in the cylinder and having air 
passages for connecting the intermediate air 
passages leading to the valve, the mouths of 
the air-passages in the piston and co-operat 
ing passages in the cylinder being elongated 
and narrowed toward each end, whereby the 
valve is started and arrested gradually. 

12. In a pneumatic tool, the combination, 
with the casing having the cylinder with air 
passages, substantially as described, the pis 
ton, and the valve, of the handle adjustably 
secured to the casing and having the air-ex 
haust port therein, substantially as described. 

13. In a pneumatic tool, the combination, 
with the casing having the elongated end 
forming the air -ports, the cylinder having 
air-passages, substantially as described, the 
piston or hammer, and the valve, of the han 
dle having the end surrounding the elonga 
tion forming the air-port, with the air-exhaust 
port formed therein, the annular recess reg 
istering with the air-exhaust passage in the 
casing irrespective of the adjustment of the 
handle, and the set-nut for holding the handle 
in place, substantially as described. 

DANL. DRAW BAUGII. 
Witnesses: 

WW. M. HAIN, 
F. P. STEPHENSON. 
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