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(No model.)

To all whom it may concerm:

Be it known thatl, WALTER PAYTON, engi-
neer, a subject of the King of Great Bmtam
residing at 138 Sheen road, Richmond, in the
county of Surrey, England, have invented
certain new and useful Improvements In

Pneumatically-Operated Percussive Tools, of

which the following is a specification.
This invention relates to pneumatically-
operated percussive tools, especially those in

which there is a reciprocating piston consti- ;

tuting a hammer which is adapted to deliver
a succession of rapidly-recurring blows on a
chisel, calking, or similar tool located in the
path of the piston, said piston having two di-
ameters, the smaller of which reciprocates
within a sleeve and projects into a chamber
to which the motive fluid has access and the
larger of which reciprocates within a cylin-
der. The parts are so arranged that the re-
ciprocations of the piston are caused by the
smaller end of the piston being constantly
pressed upon by the motive finid and the
larger end being alternately pressed upon by
the motive fluid and opened to an exhaust
space or chamber situated between the larger
end of the piston and thesleeve and open to
the atmosphere through a passage formed in
the cylinder, such alternation being con-
trolled by a longitudinally-sliding valve of
the differential type located axially within
the piston. The motive-fluid chamberis put
in communication with the source of supply
by a flexible tube provided with a control-
ling inlet-valve.

An important feature of my invention has

reference to the reversal of the sliding valve |

to change the direction of the piston’s stroke,
which is effected by means of a port or pas-
sage in the piston alternately passing into the
motive-fluid chamber and the exhaust-cham-
ber of the tool as said piston reciprocates.

In order that my invention may be clearly
nnderstood and readily carried into practice,
1 will describe the same more fully with ref-
erence to the accompanying drawings, in
which— .

Figure 1 is a cenfral longitudinal section
of the tool. Fig. 2 is another central longi-
tudinal section of the said tool, taken 1n a
plane at right angles to Fig. 1. Fig. 31sa

I front end elevation.

Figs. 4,5, 6, and 7 are
¢ross -sections of the piston, taken, respec-
tively, on the lines 1 1,2 2,3 3, and 4 4 of
Fig. 1. |

A is the piston, B the longitudinally-slid-

ing valve, and C the body of the tool, in

which said piston reciprocates. The said
piston is, as aforesaid, formed of two diame-
ters, of which the smaller reciprocates freely,
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butin an air-tight manner, in the fixed sleeve

D. This sleeve is provided with a flange d,
which lies between the rear end of the body
C and a shoulder ¢ of the portion C' of the
cylinder, this portion of the cylinder being
provided with a screw-threaded socket to
screw upon the rear end of the body C and se-
curely retain said sleeve D in place, which
then constitutes an annular partition. The
two portions C and C' when thus screwed to-
ogether constitute the working cylinder, with-
in which the motive fluid operates to recip-
rocate the piston, as hereinafter explained.
The portion C' of the cylinder is extended
rearwardly, so as to form the chamber ¢/,
into and out of which the smaller end of the
piston moves when reciprocating. This cham-
beris larger in diameter than the part of the
piston that moves within it and is in constant

communication withthe motive fluid whenthe

piston is reciproeating. The said portion C
has formed as part of it a handle ¢ to enable
the apparatus to be held in the hand of the
workman, and such handle is formed with a
passage 63 through which the motive fluid has
access to the interior of the said chamber ¢’
when the controlling inlet-valve K is opened.

Theaforesaid sliding-valve B is construeted
of acylindricaltubearranged centrally within
the piston and having its forward end always
exposed to the motive fluid. The said tube
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is open at both- of its ends, and its forward

end is made of larger diameter than its rear-
ward end, so as to allow of the motive fiuid
always pressing with greater force upon its
forward end than upon itsrearward end. The
forward end of the piston 1s provided with
radial passages ¢ &, through which the motive
fluid is admitted to the forward end of the
piston when the valve B 1s in its rearward
position.

ward position, the motive fluid will pass to
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When the said valve is in its for-
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the exhaust chamber or space a' by means of | in the drawings means for holding the tool

a recess 0, formed in the valve, which recess

allows the radial passages a in the piston to

be put in communication with other radial
passages, a*, formed in the piston and com-
municating with the exhaust chamber or
space a. The said sliding valve B is pro-

vided with an enlargement or collar b’,which

is free to reciprocate a short distance within
a chamber ¢’ formed in.the piston. The for-
ward face of this enlargement or collar is con-
stantly open to the exhaust chamber or space
a’, and its rearward face is alternately put in
communication with the motive flaid and the
said exhaust echamber or space by means of
a port a* formed in the piston, which port by

the movements of the piston is alternately |

carried into the motive-fluid chamber ¢’ and
into the exhaust chamber or space a’.- Such
alternate action causes the sliding valve by
reason of the difference of the areas of its
two faces to reciprocate at the times and in

the manner required foroperating the piston.

When thejpiston is near the end of its rear-
ward motion, it covers a passage c*, through
which the exhaust fluid passes to the atimos-
phere, thereby causing the fluid between said
piston and the sleeve D to act as a cushion
to the piston. To permit of the exhaust con-
tinuing without impairing the action of the
cushion, additional and distinet exhaust-pas-
sagesa’are formed in the piston, which come
into use at the moment the exhaust chamber

or space a’ is being cut off from the exhaust-

passage c°.

In order that the pressure of the motive
fluid when acting upon the rearward face of
the enlarged part of the sliding valve may be
maintained as long as 18 desired, the said

sliding valve is provided with a small trans-
‘verse passage b°, through which the motive

fiuid may have access to said rearward face
of the enlarged part of the sliding valve, and
thereby keep the latter in position; but such
passages b*® will be cut off from such rear-
ward face when exhaustion from it has per-
mitted the reversal of the valve. The rear-
ward end of the piston i1s provided with a
screw-threaded tubular end piece A’, which
is held firmly in place by a cross-pin a¢®. The
hollow portion of the inner part of this end
piece is made of a diameter to receive the
smaller end of the sliding valve, so as to act
as a guide therefor.

The valve K, which 18 situated in the han-
dle ¢® for controlling the inlet of the motive
fluid, may be of any usual or desired form.

The rear end f of the tool is eylindrical and
18 fitted centrally in the forward end of the
apparatusintheusualmanner. Ihaveshown

in place; bubtthesame arenotclaimed herein.

What I elaim, and desire to secure by Let-

ters Patent of the United States, is—

1. In a pneumatiec percussive tool, the com-
bination with the casing constituting the
working cylinder, ¢f a piston, a sliding tubu-
lar valve in said piston, the forward end of

| which is of a greater diameter than its rear-

ward end and is constantly exposed to the pres-
sure of the motive fluid, an enlargement or col-
lar on said valve working in a chamber in the
piston and having itsforward side constantly
open to the exhaust-chamber and means
whereby the rearward side of said coliar 18
subjected to the fuid-pressure when the pis-
ton is at one end of its stroke and is open to
the exhaust when the pistonis atthe opposite
end of its stroke for the purpose specified.
2. In a pneumatic percussive tool, the com-

working cylinder, of a piston having two di-
ameters, a sliding tubular valve in said pis-
ton, an enlargement or collar on said valve
working in a chamber in the piston, which

chamber communicates on one side of said

enlargement or collar with a port in the pis-
ton, an annular partition within said eylin-
der through which the portion of the piston
of smaller diameter reciprocates and alter-
nately brings said port to opposite sides of
the aforesaid annular partition thereby put-
ting the said port alternately in combination
with the motive fluid and the exhaust-cham-
ber substantially as and for the purpose de-
scribed. |

3. Ina pneumatic percussive tool, the com-
bination with the casing constituting the
working cylinder, of a piston having two di-
ameters, a sliding tubular valve centrally lo-
cated in said piston, a head at the forward
end of said valve controlling radial ports in
the portion of the piston of larger diameter,
an enlargement or collar on said valve work-
ing in a chamber in said piston, which cham-
ber communicates on one side of said enlarge-
ment or collar with a port in the piston, a
flanged sleeve fixed within said cylinder
through which sleeve the portion of the pis-
ton of smaller diameter reciprocates and al-
ternately brings the aforesaid port to oppo-
site sides of the sleeve substantially as and
for the purpose specified. |

In testimony whereof I have hereunto set

my hand, in presence of two subscribing wit-
nesses, this 25th day of March, 1903.
S WALTER PAYTON.
Witnesses:
T. SEELY W ARDLE,
WALTER J. SKERTEN.
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