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Lo all whom it may concern:
e 1t known that I, Cmarces B. Rrcmarps.

Cleveland, connty of Cuyahoga and State

a citizen of the United States, resident of -

of Ohto, have invented certain new and use-
ful  Improvements in Impact-Tools,. of

which the following is a specification, the
principle of the invention being herein ex-
plamed and the Lest mode in which I have

o contemplated applying that principle, so as

- to distinguish it from other inventions.

20

4 ()

iy |

55 -tuated by a suitable trigeer. 120 nivoted in |

The anvexed drawings and the following
description set forth in detail, one mechan-
1cal form embodying the invention; such- de-
tarl construetion being but one of various

mechanical forms in which the principle of

the mvention may be used.

In sard annexed drawings Figure I repre-
sents an axial section of my improved im-
pact tool, showing the valve in position to
control the motive fluid to be admitted to
the rear or upper end of the working cylin-
der to throw the plunger forwird, and Fig,
I, an axial section of the tool with a portion

ot the handle broken away and removed, and -

showing the valve in position to control the
motive Hind to admit the same at the for-
ward or lower end of the working cylinder
to throw the plunger rearward or upward.

The tool has » working-cylinder or barrel,
1, within the eylindrical bore of which 2
plunger, 2, reciprocates. The front or lower
end - of this barrel is formed with a tool-
socket 3, 1nto wiiich the shank, 4, of the
working-tool is inserted. This latter tool
may be a chisel, a calking tool, a rivet set
or whatever other form of tool mayv be re-
quired for the work to be done. The rear
or upper end of the barrel is threaded and
18 scerewed into the outer end of a socket, 3,
which outer end is internally threaded and
longitudinally slitted so as to be firmly

clamped upon the screwthreaded end of the :
through one or more exhaust-ports, 27, in the

barrel by means of a clamping-bolt, 6.
Sand socket forms a parvt of the handle, 7,
upon which 1s flm'l'neci a throttle-valve cas-
ing, 8, having an internally screwthreéaded
socket, 9, into which the nipple of a hose
through which the motive flmid is supplied
mnay he screwed.,  An inlet passage, 10, is
formed throngh the side of the handle hav-
g the valve-caging, through which latter
this passage connects with the inlet-nipple,
and a throttle-valve, 11, connected to be ne-

f

or forward end of the valve-block.

the handle, contrels the passape through the
valve-casing and is held normally closed by
a surtable spring, 13.  An annualar groove or
channel, 14, is formed in the bottom of the
handle-socket and communicales with the
inlet-channel and forms a part thereof.

A valve-block; 15, is clamped between the
rear or upper end ot the barvel and the bot-
tom of the bandle-socke(, and said valve-

‘bDloek has an axial valve-chamber formed

with & number of amnular grooves or ports,

‘which will hereinafter be more fully de-

serived.  An annular inlet groove or port,
16, 15 formed 1m the valve-chamber near its
rear or upper end, and conununicates with
the annular-inlet-channel 14 through a series
of holes 17. A series of right-angled
sages 187 ¢extend from the bottom of this an-

nular port 16 and-gpen into the sides of the

valve-chamber, a ‘short distance below the
port. - An aunular distributing groove or
port 19, 1s formed in the interior of the
valve-chamber immediately below  these
right-angled passages, and one or more right-
angled passages, 20, extend from {his port

into a large longitudinal passage, 21, in the

valve-block, which longitudimf passage has
a restricted opening, 22, through the lower
This
last-mentioned restricted opening cominuni-
cates with a rght-angled. passage, 23, 1n the
rear or upper end of the barrel, which pas-
sage opens Trom the end of the barrel and
into the bore of the barrel near the rear or
upper end. Awn annular exhaust-port, 24, is
tormed in the side of the valve-chamber a

short distance below the annular port 19, and

exhaust-ports, 25, ave formed through the
sides of the valve-block from this gnnular
port and open into an annular exhaust-space,
26, Tormed between the valve-block and the
interior of the handle-socket. Said exhanust-
space  communicates with the outer air

socket.  An annuolar piston-chamber 98, of
proportionally considerabile length or width
1s formed in the interior of the valve-cham-
ber below the annular exhaust-port 24, The
upper end of this piston-chamber communi-
caves sy means of a passage, 29, with the
longitudinal passags 21. The lower end of

the annular piston-chamber communicates

by means of an oblique passage, 30, opening
through the lower ¢nd_of the valve-block,

with a loneltuding] bore, 31, in the side of

as-
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into the interior of the working-cylinder
through a port, 32,
port, 83, 1s formed in the interior of the
valve-chamber, below the annulav piston-
chamber, and said exhaust-port communi-
cates by means ot radial exhaust-ports 34,
with the exhaust-space surrounding the
valve-block and thence with the atmosphere.
A small port, 35, 1s formed through the par-
tition which separates the annular chamber
from this exhaust-port, so as to form a small

permanent exhaust from the lower end of-

the annular chamber. A bore, 86, is formed
through the sides of the valve-block and the
barrel and extends from the upper live-air
groove or port 16 to a point at about the

‘middle of the working-cylinder, registering

with the port 82 which has communication
to the lower end of the annular piston-cham-

ber 28 1n the valve-chamber. A longitudinal
bore, 37, 1s forméd through the side of the | _
- motive fluid,—compressed air being usunally
the motive  fluid. The working - tool is

alve-black and barrel and extends from the

annular distributing-groove or port 19 to the

lower end of the working-cylinder. A longi-
tudinal bore, 88, is formed through the side
of the valve-block and the barrel and extends
from the'lower exhaust-port 83 to near the
lower ‘end of the working-cylinder so as to

form a permanent exhaust from the lower

portion of the working-cylinder. A hollow

valve, 39, has play in the valve-chamber and

~ has at iis upper end a piston, 40, which has

35

40

- tributing

50

60

- play over the annular inlet-port 16 so as to

cover the same when the valve is in its upper

position and to uncover the same when the
valve is 1n its lower position, and so as to
cover the right- angled passages 18 when the
valve i1s in such position. SR

A step or shoulder, 41,is fo’x:me‘du-ﬁpoﬁ - the

valve so as to have bearing against the par-
tition 42, which separates the annular ‘dis-
port 19 irom the annular exhaust-
port 24 when the valve is in its upper posi-

tion. A piston, 43, is formeéd upon the valve

.0 have play ia the annular piston chamber
28, and the lower end of the valye has play
over the annular exhaust-port 83 so.as to:
cover the same when the valve is in its lower

position and to uncover the same when the

valve 15 1n its upper position. The plunger-

2 has an-annular groove, 44, near its upper
end so-as to register with the port 82 and
lower end of the bore 36, so as to place these
two ports and their bores in communication
when the plunger is at the extreme of its

“forward or down stroke. The two ends of
the valve have the same pressure area, so |
that the valve is balanced—in its chamber,
- in the drawings, the axial bore ¢f the valve
18 larear at the lower end than at the unpper

I o R ’ ]
end, but the comhined areas of the lower end
of the vaive and of the shoulder within the

~bore of the valve equal the area of the coper

cnd oi the valve.

the barrel, the lower end of which bore opens !

An annular exhaust- |

By the formation of the

804,724

shoulder 41 upon the middle of the val'v'e',.

the walls of the latter are thicker at the mid-

dle than at the ends, so that-the upper pres-
sure area of the large valve-piston 43 is less :

than the lower pressure area of the same.

“Lhe valve-block is made in two pieces for.

the purpose of permitting the large valve-
piston to be fitted into the large annular

formed around the valve be

73

‘piston-chamber,’but the two pieces form one
valve - block. - An annulan‘t channel, 45 1s

75

ween the upper .

piston of the latter and the stepped or

shouldered portion so that, when the valve

18 1n its lower position, it may connect the

distributing-port 19 with the exhaust-port
24-and, when the valve is in its upper posi-

tion, it may connect the right-angled pas--
sages 18 with the annular distributing-port. - -

19 and right-angled passage 20.

~ When the tool is to be put in operation,
the 1nlet-socket 9 is coupled to a hose or
other flexible connection with the supply of

placed against the work to be acted upon,—
the operator grasping the tool by the handle
and forcing the latter against the work.

The throttle-valve is now opened so as to
admit alr into the tool, which will cause the
piston to reciprocate and-deliver rapid blows

80
85

90

upon  the shank of the working-tool. This

operation is accomplished in the following

manner: We will assume that the parts of
‘the tool are in the positions shown in Fig. 1,

in which the valve is shown in its lowermost

position and the piston is shown in its up- "

100

permost position. The air will pass from. -
the 1nlet passage in the handle, through the
annular series of holes in the upper end of /. -

the valve-block into the upper annular inlet-

105
port, which 1s*uncovered by the valve, and

thence through the hollow valve inte the B

a

upper portion of the WOI‘kng-.ﬂjT[in%e
where 1t will drive the plunger dvwnw

to deliver its blow upon the shank of the

ar g -
rd -

116,

working - tool.  'While the plunger .[isi'*_‘;rnde-i_f;_f;;";--_}‘
scending, air below the same 1s forced out-of =~
the lower end of the working-cylinder by

the descending plunger through the-perma- .
nent exhaust-passage 38 to the lower annular:

11:. |

exhaust-port and out to the atmosphere, and
also through the distributing passage 87 to,

‘the annular distributing-port 19 which com- . -

municates with the upp?,r'.'e'__xha,ust—-“'"b_I_*t--_i_9'4_,‘?"*,,’:“--.

whence the exhausting air passes out to-the 12

12.

atmosphere.  When the plunger arrives ai
the lower exireme of its stroke, the annular,
groove 1n the upper portion of the plunger..
will form communication between - the portiiis

A

of the live-air passage 36 and the port 32 and *#

passage 81, so that live-air may mass up. .
through said latter passage and.pass:into’
the lower portion of the annular; valvesi.

oty

A,
I firy

piston chamber, thus forcing the valve Up-~ 1.

“ward. The air above the va.lve-plstonpasse!m
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ont through the port 29 in the upper end of ' is avoided.

}

the piston-chamber and through the right-
angled passage 20 and distributing-port 14

to the upper exhaust-port 24. Also, as the
5 lower area of the valve-piston is greater than

, | T o '
the upper area of the saie, the aressure from

beiow i.%)i_{i{:kl}’ overcones any hack-pressure

from above. When the valve has arvived

at its upper position, it has uncovered the
lower exhanst-port in the valve-chamber and
coverved the upper inlet-port in the latter.
~Lave-air will now pass through the right-
angled passages 18 to the annular port. 19,
whence it will pass down through the bore
01 passage 37 Lo the lower end of the work-
ng-cylinder,. driving the plunger upward.
The air behind the plunger “will freeiy ex-
haust through- the lower exhaust-port and
out to the atmosphere. The upper exhaust-

port in the valve-chamber is closed by the

shonldered portion of the valve. Live air
wili also pass from the annular distributing-
port 19 through the right-angled passage 20
and passage 21 and thence througeh the re-
stricted opening 22 and passage 23 into the

upper end of the cylinder, all as will appear

by reference to I'ig: TI. As soon as the
plunger arrives al the extreme of its u p-
stroke, 18 wili close thiis right-angled passage
25 alit confine the live-air in the passage 91,
30 tHat said air will Pass through the port
29 mto the avnular piston-chamber, to act
against’ the upper side of the large valve-
piston, while live-air in the distributing-
iﬁ@rt- 19 also acts against the step or shonlder
of the valve, thereby forcing the valve down,
%T that

again be repeated. I : |

As the right-angled passage which COn-
tréls the forward or downward movement of
the valve 1s located some distance from the
rear or upper end ¢f the eylinder, said pas-
sage will be closed by the returning plungar
shortly before the latter arrives at the end
ot 1ts stroke and the valve will be shifted
before the plairger strikes the valve-block, so
a5 to close the rear-end exhaust and open the

inlet to admit ait into the cylinder to cushion

the plunger and drive the same forward.
The action of this tool is very rapid, as the
connection of the two ports at the middle of
the cylinder by the groove in the plunger
will be immediately followed by shifting up-
‘ard of the valve and return of the plunger,
and. the closing by the plunger of the right-
angled controlling passage at the upper end
of the cylinder will immediately produce
torward or downward movement of the
vaive and cushioning and forward or down-
ward movement of the plunger. By this
- movement of the valve in a direction oppo-
“site to that of the plunger and before the lat-
derreaches the extreme of its return stroke,

all jar or shock by the returning plunger |

the cvhinder.
‘exhaust for-each end of the cylinder, exhuust

the parts will occupy the position
shown 1n ¥ig. I, when the operation will

By makmg the valve hol-
low or inthe form of a shell-valve, the valve

~hay be made of proportionally. consuderable
dtameter. so as-to have a large WeaArIng suy-

tuce, and at the same time be of compara-

tively hight weight so as to be easily moved.
-~ As the mlet-air puasses through the hollow
interior of the valve and cdirectlv into the
atr will How into the cylinder

(.'j."]illdﬁi'. the
i a large and onobstructed volume to drive
the plunger forward or downward. The
exhaust from the rear or upper etd of the
eviinder does not flow through the valve but
directly out through the lower exhaust-port
inumediately above the rear or u pper end of
By providing an individual

will take place freely and immediately upon
shitting of the valve. There is at all times
a flow of live-air into the passage 21 and

acting against the upper face of the valve-
piston, but the pressure of such air is less

than the normal pressure and will not move
the valve, owing to the fact that some air is
escaping through the right-angled passage
20 or the restricted passage 22. It is only
when the port 23 is closed by the plunger and
exhaust s thus cut off, that there is full
hormal - pressure against the upper face of
the valve-piston to move the valve. This

valve movement is equally well adapted for

use 1m hammers in which the stroke of the
plunger is longer than the plunger itself, or
so-calied long-stroke hammers as well as in

baminers of the type herein illustrated, in

which the stroke of the plunger is shorter
than the plunger itself, or so-called short-
stroke hammers. The only change required
18 1N the plunger, which is made without the
circumferential groove, and the barrel. in

which the bore 36 is dispensed with, as well
as the permanent exhaust bore 38, in place

of which holes through the sides of the bar-
rel are provided. The valve-block and the
valve are of the same construction and in all
respects 1dentical in the two types of tool.

Other modes of applying the principle of
n1y invention may be employed for the mode
herein explained. Change may therefore be
made as regards the mechansn: thus dis-
closed, provided the principles of construc-
tion set forth respectively in the following
claims are employed. | | | |

I therefore particularly point out and dis-
timcetly claim as my invention :—

I. In a pneumatic impact tool, the com-
vination with a working-cylinder and a
plunger reciprocable therein, of a valve con-
trolling the motive fluid to reciprocate the
plunger and consisting of a hollow shell or
cylinder having its end-areas equal to bal-
ance 1t-and formed with a piston acted upon
on alternate sides by motive fluid under
normal pressure.controlled by the plunger.

2. In a puneumatic impact tool, the combi-

3
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nation of a workiﬁg—cylinder, a plunger re-

~ciprocablé therein, inlet and exhaust pas-
sages for the motive fluid, a valve movable

in a chamber at one end of the cylinder and
serving. to control admission and exhaust

ot motive fluid to and from the cylinder, said

valve having twe pressure taces, a passage to

one of sald pressure faces and to a point in
the cylinder where it may be connected to the
motive fluld supply when the plunger is at |

one end of its stroke, and a passage open to

the  other pressure face and having means
for admitting and exhausting motive fluid

mnto and out of it and opening into the cyl-

inder to be covered by the plunger when
the latter 1s at the other end of its stroke. |

3. In a pneumatic impact tool, the com-
bination of a working-cylinder, a plunger
reciprocable therein, inlet and exhaust pas-

suges for the motive fluid, a valve movable
1n a chamber at one end of the cylinder and

serving to control admission and exhaust of
motive fluid to and from the cylinder and

having its end-areas equal to balance it, said

valve having a piston formed with two pres-
sure faces, o passage to one of said pressure
fwees dnd to a pomt in the cylinder where
it may be connected to the motive fluid sup-

ply when the plunger is at one end of its |
stroke, and a passage open to the other

pressure face and having means' for admit-
ting and exhausting motive fluid. into and
out of 1t and opening into the cylinder to
be covered by the plunger when the latter

__is at the other end of its stroke.

4. In a pneumatic impact tool, the com-
bination of a working-cylinder having . an
mlet and exhaust port and passage leading

from its forward end, a reciprocable plunger
in. such’ cylinder, a valve-chamber in axial ,
alinement with said cylinder and open to the | =

\

with the forward port and passage of ‘'th
‘cylinder, a tubular valve reciprocable in the
‘valve-chamber to alternately cover and un- 5,

004,724

| rear end of the same outside the path of
‘travel of the plunger and formed with an
1nlet-port at its rear end and an exhaust-
l:port at 1ts forward end and with an exhaust-

_ D eXNalst- 4,
port and an-inlet-port and a. distributing

port between the same and communicaiging
the'

cover the end inlet and exhaust ports with
its ends and formed with pistons to alter-
nately connect the end-port and passage of =

the cylinder with the inlet and exhaust, and
‘plunger-controlled means for reciprocating :p
the valve. =+

5. In a pneumatic 1mpact tool, the com-

‘bination of a- working-cylinder having an
“1nlet and exhaust port and passage leading

trom 1ts forward end, a reciprocable plunger ¢4

1n such cylinder, a valve-chamber in axial
-alinement with said cylinder and open to
the rear end of the same outside the path of
travel of the plunger and formed with an

inlet - port at its rear-end and an exhaust- g5
port .at its forward end and with another

“exhaust-port, a tubular valve reciprocable

in the valve-chamber to alternately cover
and uncover the end inlet and exhaust ports

‘with its ends and formed with pistons to 7

alternately connect the end-port and passage

of the cylinder with the inlet and exhaust,
-and plunger-controlled means
“cating the valve,

for recipro-

In testimony that I claim the foregoing to 75

' be my Invention I have hereunto set my hand
“this 11th day of June, A. D. 1906. |

CHARLES B. RICHARDS.

Witnesses:
C. GreveEs,
W, SECHER:.-
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