1,779,645

Oct, 28, 1930.

. W. A SMITH, SR,. ET AL

TOOL

Filed Nov. 27, 1929

PERCUSSIVE

S
Q™

/////VL

//

¥

\\\\\\\\\\“

R

Mﬁ W
L»///////////////////////////

NANRAN 4//02%/Z460777ZZ4/ NNNNNRNNRNN

A
&
AR

A

OU

zcr EXV_

&
R R

%V

AN //// NN NN

Fre-2.

L

<

22577 \\ | »

R OJW W R
“\_W\\\\ﬂ\\ 7 X
==X //4/.

IrG-4.

53,
RIY .
o -
SRR\
V_Au o S
SN

NENE

NN

IR

S

And



(=4

10

™
Wt

RE

Patented Oct. 28, 1930

UNITED STATES

1,779,645

PATENT OFFICE

WILLIAM A, SMITH SR OF EASTON PENNSYLVA.'N IA AND .T OSEPH I HULSHIZER OF
' STEWARTSVILLE AND GEORGE H. FUEHRER, OF PHILLIPSBURG, NEW JERSEY, AS-
SIGNORS TO INGERSOLL-RAND COMPANY OF JERSEY CITY, NEW JERSEY, A CORFPO-

RATION OF NEW JERSEY

' PERCUSSIVE TOOL
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“This 1nvent10n relates to percusswe tools,
but more particularly to fluid-actuated per-
cussive tools of the valveless type in which
the distribution of pressme ﬂmd 18 effected by
the hammer piston. -

'The objects of the invention are to increase
the efficiency of tools of this type; to simpli-
fy the construction and to obtain a powerful
blow of the hammer piston against the work-
ing implement with-a nnmmum consumptlon
of | pressure fluid.

Other objects will be in palt obvious and
in part pointed out hereinafter.

In the drawings illustrating the invention
and in which similar reference characters re-
fer to similar parts,

Figure 1 is a sectional elevation constructed
in accordance with the practice of the inven-
tion and-showing the hammer piston at the
beginning of its str oke, and

Flgure 21is a similar view showing-the ham-
mer piston. at the befrmmncr of 1its return
stroke.

Referring more partlculaﬂy to the draw-

5 ings, A des1gnates a.cylinder of a percussive

tool hawmor a piston chamber B in the rear-
ward end of which is an annular groove C.
The cylinder A is provided with front and
rear exhaust ports D and I respectively which
are controlled by a hammer piston F recipro-
cable in the piston chamber B.

At the front.end of the cylmdel A is dis-

posed a head G to form a closure for the front.

end of the piston chamber B and said head is
provided with a bore H to act as a guide for

a working implement J which extends into .

the front end of the piston chamber B to re-
ceive the blows of the hammer piston.

At the rear end of the cylinder A is dis--

posed a back head K which may be secured
fixedly tothe cylinder A in any suitable man-
ner. The back head K serves as a casing for
a throttle valve L. which, as indicated, may

5 be of the rotary type for controlling the ad-

mission of pressure fluid into the tool. The
throttle valve I, hasa central chamber O into
which pressure fluid may be constantly ad-

in the wall of the throttle valve L is a port P

which registers with a passage Q, also in
the back head K. :

‘The piston F is of cup- shape and has a
central recess which serves as a _pressure
chamber R. The piston is otherwise i imper-
forate and is therefore sufficiently durable
and strong to withstand the heavy jars and

‘shocks to which it is subjected upon impact

against the working implement J.
Extendmg into the pressure chamber R is
an inlet plug S carrying at its rear end 4 lat-
eral flange T which lies-within an-enlarged
bore U 1n-the rear end of the cylinder and
forms a seat for the back head K. ‘
- The plug S'is provided with a supply pac-
sage V into which the passage Q opens. The
supply passage V extends forwardly. through
the plug S and opens into the pressure cham-

ber R so that when the throttle valve L is
-opened pressure fluid -will be constantly ad-

mitted into the pressure chamber R to act
against a pressure surface W at the front end

of the- pressure chamber R tending to actuate :

the piston F forwardly.

In the inlet plug S and at a point inter-
mediate the ends of the supply passage V
wherewith it communicates is a supply port
X which opens into the periphery of the
plug S and in the piston F is an annular
groove Y which is adapted to afford com-
munication between the supply port X and a
neck Z in the periphery of the plug S-and
preferably adjacent the flange T. :

- The annular groove Y also serves to estab-

lish* communication between the pressure

chamber R and a front inlet. passage 6 which
extends through the plug S and through the
cylinder "A to the front end of the piston
chamber B. The inlet openmg or port ¢ of

‘the inlet passage b is preferably located only
‘slightly rearwardly of the front end of the -

plug S.

The operation of the tool is as follows:
With the piston in the rearmost position
illustrated in Figure 1, pressure fluid flowing
through' the supply passacre V will pass
throucrh the supply port X into and through

_ “the annulzu groove Y. Hrom the groove Y
mitted from a suitable source of supply, and -

the pressure fluid passes around the neck ‘Z
into the ‘rear’ end: of the piston' chamber B
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to assist the pressure fluid acting against the
pressure surface W to drive the piston F for-
wardly against the working implement.

Shortly after the piston has started on its
forward stroke, communication between the
annular groove Y in the piston and the neck
Z in the plug S will be cut-off. This cut-off
of pressure fluid to the rear end of the pis-
ton chamber will occur before the piston
uncovers the exhaust port E. The pressure
fluid acting against the rear end of the pis-
ton as well as that acting against the pres-
sure surface W will then act expansively-to
drive the piston forwardly. _

Immediately prior to the delivery of the
blow of the hammer piston against the work-
ing implement the rear end of the piston will
uncover the exhaust port E and the pressure
fluid will then be exhausted from the rear
end of the piston chamber B to the atmos-

here, At the same time the annular groove
{7 in the piston will uncover the front inlet
passage . Pressure fluid will then flow from
the pressure chamber R through the inlet
passage 0 into the front end of the piston
chamber B to act against the piston F for
driving said piston rearwardly against the
opposing pressure acting against the pres-
sure surface W. ' '

As the piston F proceeds rearwardly the
front exhaust port D will be uncovered there-
by and the pressure fluid will be exhausted
from the front end of the piston chamber. Ag
the same time pressure fluid will be admitted

into the rear end of the piston chamber to

again assist that acting against the pressure
surface W for driving the pisten” F for-
wardly. _

During the rearward stroke of the piston,
said piston will be actuated throughout a
portion of its stroke by the expansive action
of the pressure fluid. This is due to the fact
that communication will be cut-off between
the pressure chamber R and the inlet pas-
sage 0 before the exhaust port D will be un-
covered hy the piston.

As will be observed, by providing the rear
end of the piston chamber B with the annular
groove C an ample charge of pressure fluid
may be introduced into the rearward end
of the piston chamber to assure a powerful
blow of the piston against the working im-
plement. This groove C also serves as a

‘clearance pocket during the rearward stroke

of the piston since, as will be observed, the
rear exhaust port E will be covered by the
piston shortly after the piston starts on its
rearward stroke and any air in the back end
of the piston chamber will therefore not be
compressed to a sufficiently high value to re-
tard the return movement of the piston.
We claim: _ o
1. In afluid actuated percussive tool, a eyl-
inder having exhaust ports, a plug extending
into the cylinder and having a supply passage
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and a supply port leading from the supply
passage to the periphery of the plug, an inlet
passage in the plug and the cylinder for con-
veying pressure fluid to one end of the cylin-
der, and a piston in the cylinder into which
the plug extends and adapted to eontrel com-
munication between the supply port and one
end of the cylinder for driving the piston in
one direction and between the supply paesage
and the inlet passage for actuating the piston
in the opposite direction. '

2. In a fluid actuated pereussive tool, a cyl-
inder having exhaust ports, a plug extending
into the cylinder and having a supply passage
and a supply port leading from the supply
passage to the periphery of the plug, an inlet
passage in the plug and the cylinder for con-
veying pressure fluid to the front end of the
cylinder, a cup-shaped imperforate piston
having a constant pressure chamber into
whieh the plug extends, and an annular
groove in the piston to establish communica-
tien between the supply port and the rear
end of the cylinder and between the supply
passege and the inlet passage.

3. In a fluid actuated percussive tool, a cyl-
inder having exhaust ports, a piston in the
cylinder having a. pressure chamber therein,
an inlet plug extending into the pressure
chamber and having a supply passage to con-
stantly admit pressure fluid into the cham-
ber, an inlet passage extending through the
plug and the cylinder to the front end of the
cylinder,a supply port in the plug and in con-
stant communication with the supply passage,
and an annular groove im the piston te estab-
lish communication between the pressure
chamber and the inlet passage in one position
of the piston and between the supply port and
the rear end of the cylinder in ancther posi-
tion of the piston..

4. Ina fluid actuated: percussive tool, a cyl-
inder having exhaust ports, a piston i the
cylinder having a pressure chamber therein,
a plug extending into the cylinder and having
2 supply passage for constantly admitting
pressure fluid into the chamber, a front inlet
passage extending through the plug and the
cylinder to the front end of the cylinder, a
supply port in the plug and in constant com-
munication with the supply passsge, a neck
on the plug; and an annular groove in the pis-
ton to establish communication between the
pressure chamber and the neck to supply
pressure fluid to the rear end of the eylinder
and to establish communication between the
pressure chamber and the front inlet passage.

In testimony whereof we have signed this
specification.

WILLIAM A, SMITH, Sk
JOSEPH 1. HULSHIZER.
GEORGE H. FUEHRER.
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