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To all whom it may concern:
13e 1t known that I, CHARLES B. RICIIARDS

a citizen of the United States, and a resident

of Cleveland, county of Cuyahoga, and State
of Ohio, have invented ceriain new and use-

ful Improvements in Pneumatic Tools, of

which the following is a specification, the
principle of the 1‘1V611t1011 being herein ex-
plained and the best miode in swhich T have
confemplated applying that principle so as
to distinguish it from other inventions.

The mmexed drawings and the following
description set forth in detall one mechanical
form embodying the invention, such detail
construction being but one of various me-
chanical forms in which the principle of the
invention may be used.

In said annexed drawings, Figure I repre-
sents an axial section ¢f my improved pneu-
matic tool; Hig. I, an axial section taken in
a plane atright angles tosaid former section,
and Figs, III, IV, V, VI, and VII, transverse
sectwns on the lines TIT 111, 8% IV YV V,
V1 VI, and VII VII on FHig. T

The tool hasabarrel por tTon 1 and a breech-
plece 2, formed with a handle 3, preferably
of plstol—ﬂ'up shape. 'The barrel is formed
with an axial bore 4, in theouter end of which
a socket 5, in Whieh the tool is inserted, is
secured, and with an axial bore 6 of greater
diameter than the former bore. A breech-

- plug 7 is serewed into the rear of said larger
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bore, in a female-threaded recess in the same,
and has a tapering forward end 8 in the form
of a rounded cone projecting into said bore.
The bammer 9 has a large plunger 10, which
fits in the large bore and serves as an actuat-
Iing-piston, Emd a smaller head 11, which fits
and reciprocates in the smaller bore and acts
against the end of the tool inserted in the
socket.

- cess 12 1n 1ts rear face, into which a valve-cas-
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ing 13 ig secured. Said casing has a diamet-

rical eylindrical distributing-valve chamber

14, In which a three-piston distributing-valve
15 slides.
two end pistons. Therear face of the valve-
casing has two inlet-ports 16 and 17, which
enter the valve-chamber and may be alter-
nately uncovered by the end pistons of tho
valve at the extremes of the stroke of the lat-

The breech-plug has a circular re- |

dald valve has a middle piston and

ter. One port, 16, is opposed to the port of
a channel 18, extending through the conical
breech-plug into the rear end of the larger

bore or piston-cylinder 6, and the other pmt 55

17, 1s opposed to the port of a channel 19, ex-
tendlnn‘ from the valve-chamber to the f01-
ward end of the piston-cylinder. Exhaust-
ports 20 and 21 exftend from near the eiids of -

the valve-chamber and out through the walls 60

of the barrel. Hxhaust-channels 22 and 23
extend, respectively, from near the rear end
of the plStOll cylinder slightly in advance of
the end of the conical plug and from near

the front end of the piston-cylinder slightly 63

to the rear of the port of the channel 19 to
near the ends of the valve-chamber, so that
their ports in said chamber may be covered
or uncovered by the end pistons of the valve

at the same time as the exhaust-ports. Ports 4o

24 and 25 are respectively formed in the
ends of the valve-chamber and communi-
cate with channels 26 and 27 in the sides of
the barrel, which extend, respectively, to

about the middle of the piston-eylinder and 45

to a point a short distance forward of the
middle of said cylinder. The breech-pieceis
screwed into the rear end of the barrel and
has a chamber 28, which communicates with

the inlet-ports of the distributing-valve cham- 8o

ber. -An inlet 29 is provided in the breecch-
piece, to which the supply-pipe for the actu-
ating fluid may be connected, and said inlet
commumeates with an annular inlet-port 30,
formed around a controlling-valve chamber 8
31 in the breech-piece. An annular port 32
18 formed around said chamber a short dis-
tance above said former port and communi-

cates by a channel 33 with the distributing-

chamber 28 and with the mlet-pmts of tho go

distributing-valve chamber. A two-piston
contr olhnm valve 34 slides in the controlling-
valve chambel and has its pistons so spaced
that they may connect the two ports in said

chamber when the valve is moved downward gg

against the pressure of a spring 35 in the bot-
tom of the valve-chamber, Wthh spring nor-
mally forces the valve to close the mlet-p()lb
withits lower piston. Ascrew-threaded stem

36 has 1ts inner end bearing against the up- oo

per end of the valve. A collar 37 is firmly

| securcd upon said stem and is engaged by



IO

2 , 649,754

the inner arm of a finger-lever 38 falerumed |

in the ha,ndle, to ha,ve its outer arm project

from the inner side of the handle to be oper-
ated by the fingers of the hand grasping the

handle. The upper end of the stem has a

head 39, by which the stem and valve may
be depressed and the stem may be turned.
Said head slides in a thimble 40, secured in
the breech-piece, and said thimble has a lon-
gitudinal feather 41 uponitsinner side, upon
which a grooved sleeve 42

- thread in said sleeve, so that the sleeve may

20

be adjusted in its relation to the stem and

the bottom of the thimble by turning the

stem. The length of the downstroke of the

stem and valve may be adjusted by moving
the sfop-sleeve to cause- it to strike the bot-
fom of the thimble sooner or later in the

- downstroke of the stem, whereby the open-

ing stroke of the valve is controlled and less

-or more of the inlet-port exposed. An oil-

~hole 43 is formed in the breech-piece to enter

30
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the controlling - valve chamber at a point

‘'where it will be uncovered when the control-

ling-valve is in its uppermost or closing po-
s1t10n while it will be covered by the upper
plston Immediately upon the depression or
opening of the valve.

In practice the inlet in the breech- -piece is
connected by a flexible pipe to a receiver or
generator of fluid under pressure, such as
compressed air, gas, or steam. The present
hammer 18 principally intended for use with
compressed air as a motive fluid. When no
tool 1s inserted in the socket, the hammer-
head may slide out to the end of the socket,
whereby the feed-port in the outer end of the
piston-cylinder will be covered by the piston

~and the piston cannot be brought back to
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start 1ts operation even ‘though the control-

ling-valve should by aeeldent or otherwise be -

opened When the tool is inserted, said in-
let -port will be uncovered as the hammer
and piston are pushed back, and operation of
the hammer will be started by admission of
the actuating fluid through the controlling-

valve. If the parts are supposed to be in the
position illustrated in the drawings and the
controlling-valve is opened by drawmw in-

ward upon the finger-lever, and thus pushmn*
the valve down, the fluid enters the upper in-
let-port in the distributing-valve chamber
and passes through the same and the upper
feed-passage to the rear of the piston, forcing

the same forward and causing the hammel-

head to strike the tool. As soon as the pis-

~ ton 1s foreed far enough forward to uncover

60

the port of the passage leading to the upper

end of the valve-chamber the flaid will Pass

through said passage and force the valve
down, thel eby opening the rear exhaust and

c‘onnecting the forward inlet-duct to the in-

let-port in the valve-chamber. This will
cause the piston to travel backward until it

uncovers the port of the passage leading to |

1s guided. Said
sleeve slides within the thimble and thescrew- .
thread of the stem turns in theinterior screw-

the lower end of the distributing-vaive cham-

ber, when the valve will again be shifted and

the piston driven forward. The piston will
be cushioned on its back stroke by shutting
off -the exhaunst-port before arriving at the
end of the stroke, therebyconfining a cushwn
of the actuating fluid around the conical por-
tion of the breech- plug, which portion will

70

75

thus form a deep but nArrow space of con-

fined fluid, which will make an efficient cush-
ion, diffusing the force of the back jar to the
sides of the barrel. The rear face of the pis-

| ton is preferably hollowed, so as to admit of

its partly fitting over the cone at the ex-
tremity of the back stroke, thus still more
confining the cushion. By pouring oil or

30

other lubricant into the controlling-valve

chamber and then opening said valve the oil-
hole is closed and the oil in the chamber will
be carried by the actuating fluid into the dis-
tributing-valve chamber and thence into the

piston-chamber, thus lubricating all parts of

the tool. The breech-plug and the wvalve-
casing are easily accessible by removing the
breech - piece, and said parts are securely
held in place and protected by said piece.
Other modes of applying the principle of
my invention may be employed for the mode
herein explained. Change may therefore be
made as regards the mechanism thus - dis-

Q0
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closed, provided the principles of construec-

tion set forth, respectively, in the following
claims are emplo ed.

I therefore particularly pomt ouf and dis-
tmctly claim as my invention—

100

1. In a tool operated by fluid-pressure, the

combination of a piston-cylinder provided

with a tapering projection at one ond and an
exhaust-channel communicating with the in-
terior of said cylinder at a pmnt a distance

108

in.advance of the end of the projection, and

a piston reciprocating in the eylinder,where-
by the exhaust-channel is closed by the pis-
ton at the rear portion of the back stroke of
the same and said stroke of the piston is
cushioned by the fluid confined in the nar-
rowing space formed by the tapering pr 0,]00-
tion, substantlally as set forth.

2. In a tool operated by fluid-pressure, the
combination of a barrel, a piston reciprocat-

11O

Iig

ing in said barrel, a breech-plug screwed-into

the breech end of said barrel and formed with
a recess in its rear face, a valve-casing se-
cured in sald recess and containing the dis-
tributing-valve mechanism, and a breech-

I20

piece screwed into the breech of the barrel

to contine the breech-plug and the valve-cas-

Ing in the same, substantially as set forth.
3. In a tool operated by fluid-pressure, the

combination of a barrel, a piston reciprocat-

125

ing in said barrel, a breech plug screwed into -

the breech end of said barrel and formed with
a tapering forward portion projecting into the
piston- cylmde1 of the barrel and with a re-

130

cess In its rear face, a valve-casing secured -
in said recess and containing the distributing- :

valve mechanism, and a breech-piece screwed
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into the breech of the barrel to confine the | bearing against one end of said valve, a screw-

breech-plug and the valve-casing thertein,
substantially as set forth.

4. In a tool operated by fluid-pressure, the
combination of a controlling-valve chamber,
a controlling-valve sliding therein, a spring
bearing against one end of said valve, a serew-
threaded stem at the other end of the valve,
a stop-sleeve having sald stem threaded
through it, and a thimble in which said sleeve
18 guided to slide and to be held from turn-

Ing and against the bottom of which the

sleeve may strike, substantially as set forth.
5. In a tool operated by fluid-pressure, the
combination of a controlling-valve chamber,

a controlling-valve sliding therein, a spring

threaded stem at the other end of the valve,
a collar upon said stem, afinger-lever engag-
ing sald collar, a stop-sleeve having said
stem threaded through it, and a thimble in
which said sleeve is guided to slide and to be
held from turning and against the bottom of
which the sleeve may strike, substantially as
set forth.

In testimony that I claim the foregoing to
bemy invention I have hereunto set my hand
this 1st day of May, A. D. 1899,

CHARLES B. RICITARDS,

Witnesses:

WM. SECHER,
. F. WINDING,
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