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Appheetlon filed June 19, 1802, Serlel No 112 380,

(No medel )

To all whom it may CONCErn:

Be it known that we, HAROLD A. R. PRIN-
DLE and JouaN U.- ADOLPH, of Phlla,delphla,,
in the county of Phlledelphla, andin the State
of Pennsylvania, have invented acertain new
and useful Improvement in Pneumatic Tools;
and we do hereby declare that the following
is a full, clear, and exact description there-
of, referenoe bemg had to the aceompanymﬂ'
drawmgs, in which—

Figure 1 is a longitudinal section of a pnen- |

matichammerembodyingourinvention. Fig.

2 is a similar view with the parts shown in-

the position they occupy when the hammer
has given its blow. Fig. 3is a qross -section
on the line 3 3 of KHig. 1 Fig. 4 18 a cross-
section on the line 4 p) of Fig. 1. Fig. 5 is-a
detail view, in lonﬂ'ltudmalsectlon on the line
5 5 of Fig. 3. Flg_ 6 i3 a detail view, in side
eleva.tion, of our valve; and Kig. 7 is,a; partial
sectional view in a different plane from Fig.
5 to show in full lines a certain passage that
appears in dotted lines in said figure.

The object of our invention is to provide a

pneumatic tool of such construction that its
cost of manufacture will be low, ltability to
derangement and wear reduced to a mini-
mum, and be of high efficiency in work; -and

to these ends our invention consists in. the
pneumatic tool having the features of con-

struction substantially as heremafter speol-
fied and claimed.

The tool in which we have embodied our in-
-vention and which has been selected for illus-
tration is a pneumatic hammer having a cyl--
inder A, a piston-form hammer B, reciproca-

ble in the cylinder, and a grip- _form handle C,

~ the cylinder and handle being screwed t0-
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gether, the cylinder having at one end an ex-

ternally-thl eaded portion that engages inter-

nal thread in a chambered extension ¢ on the
The handle C, as usual, has an air- |

handle.

passage c¢', that is controlled by a throttle-
valve c?, whlch passage at one end is adapted
to be placed in communication with a source
of supply of compressed air and at the other
- end isin communication with the valve mech-
~anism of the tool, which mechanism is situ-

|

_va,lve ig at the otherlimit of its travel.
‘inner wall of the shell K there are three annu-

ated in the cha,mbered extensmn ¢ of the
handle.

The valve D eoumsts simply of a hollow
cylinder having two circumferential or annu-
lar grooves d and radial openings or holes d/,
placing the interior of the valve in commu-
nication with the respectlve circamferential
grooves. - The valve is located and is longi-

that the velve encircles, that has at one end

‘a flange f, fitting an annular seat or groove
1in one end of the shell K, and a disk G‘r situ-
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-_ tudmdlly movable in a valve-box comprising
| a shell E, that encireles the valve, a tube F,

60

ated between the velve, the shell, and the

tube, and the end of the. cvlmder A. The
interior of the tube is open from end to end,

and it is in oonetant communication with the
air-passage ¢’ in the handle C. In the exte-
rior of the tube there are two annular grooves
7', each of which by radial holes f? is in com-
munication with the interior of the tube.
The grooves f’ are given such position that
they are alternately in communication with

70

the respeetwe grooves d of the valve D, one

groove - f' being in communication with" a
groove d when the valve is at one limit of its
travel, and the other groove /' being in com-
mtnication with the other groove d when the
In the

lar grooves that are equidistant from each

“ -other two adjacent ones of which at a time
are adapted to coincide with one of the valve-

| grooves d, and the outer ones ¢ and ¢’ of the

three bemg ports for the supply of compressed

i ‘air to the respective ends of the hammer,

| other supply-port ¢/, said passage or passages

while the middle one ¢*is an exhaust-port in

communication with the external air by

means of radial openings that lead therefrom
to the outside of the shell and a hole or pas-
sage o? through the wall of the handle exten-
sion a. One or more passages H extend from
the supply-port e through the shell, the disk
G, and the wall of the cylinder A to the end

of the cylinder on the striking side of the

hammer B, while to the other end of the cyl-
inder one or more passages I lead from the
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I also, of course, extending through the shell
K, the disk G, and the eylinder-wall. As is
usual, the shifting of the valve is automatic-
ally effected by air-pressure on opposite ends
of the valve. We subject the valve at one
end to a constant pressure, for this purpose
forming a passage g in the disk G, that is in
constant communication with the interior of
the tube I and with a space at the end of the
valve next said disk, preferably formed by
an annular groove 72 in the end of the valve,
the passage g being carried throngh the disk
tothe exterior thereof and thence to the atmos-
phere, so that the pressure of the air to which
the valve is subjected will be reduced. In
addition to that portion of the passage ¢
which leads from the end of the valve to re-

duce the effective pressure of the air thereon |

there are one or more passages ¢', that estab-
lish communication between the groove f3
and the atmosphere, which additional pas-
sages are preferably provided at points sub-
stantially diametrically opposite the point of
communication of the passage g with said
groove, 8o a8 to insure an even distribution
of pressure upon the end of the valve, and
thereby obviate any tendency to bind or chat-
ter which might result from an unequal pres-
sure. Airissupplied to the other end of the
valve through a passage K, that extends
through the tube-flange 7, theshell K, the disk
(=, and the wall of the eylinder A, being in

communication with the cylinder through an

opening % at a point that is uncovered by the
hammer a short distance before the latter
completes 1ts travel in the direction to strike
its blow upon the tool. 1t will be seen that
when compressed air can pass fromn the cyl-
inder through the opening 2 and the passage
K to the end of the valve there will be a
greater pressure on such end than on the op-
posite end, owing to the red uction of the pres-
sure on the latter, and therefore the valve
will be moved under the force of the superior
pressure. To enable the valve to be moved
in the opposite direction by reduced pressure
upon one of i1ts ends, pressure upon its other
end is wholly rewmoved, and for the purpose
of removing the pressure the passage K is

extended a short distance beyond the open- |

ing &t and is placed in communication with
bhe cylinder by an opening k'. Situated at
acorresponding pointtothe opening &' length-
wise of the eylinder is an opening a® through
the wall of the cylinder in communication
with the atmosphere, so that when the open-
ing k' is uncovered by the piston B the air
wﬂl exhaust from that end of the valve to
which 1t is supplied by the passage IX. For
convenience in assembling the valve D has
in each end a groove d, so that the valve may
be placed either end to. T'he presence of the

groove 11 the end to which higher pressure is
to be subjected is sufficient to give access of
alr to such end from the passage IK;

but to |

|
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| insure ample space for this purpose a larger

aroove or depression is provided in the

ﬂanﬂ'ef

The operation of the hammer illustrated is
as follows: With the parts in the position
shown in Fig. 1 and the throttle-valve open
the valve D will be subjected to the reduced
pressure at one end only and thereby held in
position to establish communication from the
interior of the tube F and the supply-port €,
from which leads the passage or passages L.
Thereby air will be supplied tothe cylinder to
move the hammer outward therein to strike
the tool, air in advance of the hammer being
exhausted through the cylinder-opening a?
and the passage or passages H, that lead from
theouterend of thecylinder to Lhe supply-port
e, from which said passage or passages run,
and the exhaust-port ¢, said two ports being
in communication through one of the grooves
d and d of the valve D. When the hammer
has nearly completed its travel, it will un-
cover the opening £k, placing the passage K
in communication with the cylinder in rear
of the hammer, and having prevmusly COV-
ered the opening &’ of the extension of the
passage K, as well as the exhaust-opening a3,
air from the cylinder will pass through the
opening / into the passage K and thence to
the end of the valve, to which air is supplied
from-said passage K, and the pressure on
such end being superior to that on the other
end the valve will be moved, covering the
annular groove f, throagh which communica-
tion between the interior of the tube and the
supply-port €’ is established and placing the
other annular groove f in commuanication
with the other supply-port e, as well as plac-
ing the supply-port e from which leads the
passage or passages I1n comimunication with
theexhaust-porte®. Air will now pass through
the passage or passages H into the eylinder at
the striking end of the hammer, and thus re-
turn .the bhammer to the inner end of the
cylinder, the air in thelatter beingexhausted
through the passage or passages I to the sup-
ply-port e in communication therewith, and
thence through one of the annulav valve-
grooves d and d into the exhaust-port . As
Lhe hammer on its return stroke covers the
opening/cbefore the pressureat thehigh-pres-
sure end of the valve is lowered sufliciently to
permit the valve to be moved by the pressare
on 1ts low-pressure end, the eseape of air from
the passage K will be prevented and the

valve thus mantained in the position for the

supply of air to the cylinder through the pas-
sage or passages H. When, howevel the
piston has moved far enough to uncover the
opening k', that leads from the extension of
the passage IL, all pressure will be taken
from the high-pressure end of the valve, and
the valve will consequently be moved under
the pressure at its low-pressure end to the
position to change the port connections. The
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point where the passage .or passages I open |
into the eylinder is such that the piston

covers the same before. reaching the inner
end of the cylinder, and thus a small volume
of air is imprisoned that cushions the piston.

After the piston passes. the exhaust-port ¢° |

its momentum carries it through the remain-
der of its travel.
the air in exhausting by its rush through the

port into contact with the annular shoulder.

on the valve between the two grooves d and d
supplements the pressure on the valve end
by which it is shifted and held in position.

Qur valve by reason of ifs being merely a

hollow cylinder whose casing-engaging sur-
faces are of the same diameter is cheap to
make, as only such surfaces and its interior
have to be finished. Having a long bearing
on the tube and the air acting on it evenly
there is no tendency to tilt and bind, and

thus wear is obviated, and it slides easily and |

freely, so that it has a very quick action,
enabling the tool to run at high speed, with

the result that the hammer strikes powerful | two annular grooves, adapted to be alter-
nately placed in communication with a source

blows and works rapidly. To avoid retard-
ing effect on the hammer, the air is exhausted
very rapidly from the cylinder, the relative
size of the exhaust and supply ports being
such as to accomplish this. N
- It will be noted that our hammer is a sim-
ple eylindrical block having no grooves or
other special configuration. |
Having thus deseribed our invention, what

weclaim is—

1. The combination with a eylinder and a
piston, of a valve having pressure-receiving
surfaces to move it in opposite directions,
means for intermittently applying pressure
to one of such surfaces, and means for con-
stantly applying a lower pressure to the

- other of such surfaces.
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2. The combination with a cylinder and a
piston, of a valve having pressure-receiving
surfaces to move it in opposite directions, a
source of supply of fluid to both of such sur-
faces, an open passage leading from one of
such surfaces to an exhaust to reduce the
pressure thereon, and means for constantly
supplying fluid to such surface. |

3. The combination with a c¢ylinder and a
piston, of a valve consisting of a cylinder
having two surfaces of similar area for the

application of fluid under pressure to move |

the valve in opposite. directions, means for
constantly applying fluid under pressure to
one of such surfaces, means for supplying 1t
intermittently tothe other surface,and means
whereby the pressure is less on the surface
to which it is constantly supplied than on the
surface to which it is intermittently supplied.

4. The combination with a eylinder, and a
piston, of a valve consisting of a cylinder
having opposite ends of similar area, a pas-
sage for constantly supplying fluid under

It will be observed that

;

supplying it intermittently to the other end
of the valve, and a constantly-open passage

leading from the end of the valve to which

fluid is constantly supplied. |
5. The combination with a cylinder and a,
piston, of a valve having ends of similararea,

a hollow part on which it is slidingly mount-
ed, a passage leading from said hollow part
to one end of the valve, a passage leading

therefrom to an exhaust, and a passage lead-

ing to a closed space at the other end of the

valve. |
6. The combination with a ¢ylinder and

_piston, of a valve having ends of similar area,

a hollow part on which it is slidingly mount-

ed, a passage leading from said hollow part
to one end of the valve, a passage leading to
a closed space at the other end of the valve,.
and passages leading from said hollow part
that are controlled by the valve.

7. The combination with a cylinder and a

piston, of a valve consisting of a cylinder hav-

ing opposing surfaces of similar area having

of supply of fluid under pressure, a valve-box

having supply and exhaust ports, and means
to subjeect said opposing surfaces of the valve

to different pressures, one of which is con-
stant. - | _
8. The combination with a cylinder and a

piston, of a valve consisting of a cylinder of

uniform diameter from end to end and having

‘two annular grooves, a tubular part on which
‘the valve is slidingly mounted, having pas-
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sages through its walls, a shell encircling the -

valve having supply and exhaust ports, and

‘means to automatically move the valve.

9. The combination with a cylinder and a
piston, of a valve having two surfaces adapt-
ed to be subjected to pressure to move the

| valve in opposite directions, a tubular part
"on which the valve is slidingly mounted, In

communieation with a source of supply of
fluid under pressure, a wall interposed be-

{05
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tween said tubular part and the valve and -

the eylinder and forming one end of the eyl-

inder, and a passage in said wall leading from

‘the interior of the tubular part to one of the
valve-surfaces, and leading from the latter to

an exhaust. B o
- 10. The combination with a cylinder and a
piston, of a valve having two surfaces adapt-

15

od to be subjected to pressure to move the

-valve in opposite directions, a tubular part

on which the valve is slidingly mounted, in
communication with a source of supply of
fluid under pressure, a wall interposed be-

‘tween said tubular part and the valve and

the eylinder and forming one end of the cyl-
inder, a passage in said wall leading from the
interior of the tubular part to one of the
valve-surfaces, and leading from the latter to
an exhaust, and a passage leading from the

6 5 pressure to one end of the valve, means for | interior of the eylinder to the other valve-
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surface, said last-mentioned pas.safre being | the tube to one end of the valve, and a pas-
controlled by the piston. sage or passages leading from the valve.

11. The combination with a eylinder and a| In testimony that we claim the fmeﬂ'omg
piston, of a cylindrical valve having two an- | we have hereunto set our hands. |

§ nular grooves, and a valve-box comprisinga | " HAROLD A. R. PRINDLE.
~ tube encircled by the valve, a shell encireling -~ JOHIN U. ADOLPH.

the valve, said tube and shell having pas-

sages, and the tube bhaving a flange at one | Witnesses:

end of the shell, and a dlsk at the other end - MAY B. BORING,
10 of the shell havmn* a passage leading from | LAURA A. BORING.
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