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This invention relates to pnreumatic percussion tools
and more particularly to means for reducing the noise
produced by the exhaust air from such tools. For this
purpose silencers which have been fitted to the exhaust
ports -of such tools or mufilers have been provided with
noise dampening jackets around the cylinders. These
silencers are cumbersome and subject to damage.

One object of this invention is to provide a pneumatic
percussion tool in which silencing means are built into
the tool in such a manner that they do not materially
increase the dimensions or the weight of the tool. A
further object of the invention is to produce a silencing
means in a pneumatic percussion tool which is simple
to manufacture. A still further object of the invention
is to produce silencing means in a pneumatic percus-
sion tool which does not materially reduce the power of
the tool. For these and other purposes I provide in a
pneumatic percussion tool a casing forming a cylinder,
a hammer piston reciprocable in said cylinder, a first
working chamber for cempressed air in said cylinder
for producing the working stroke of said piston, a sec-
ond working chamber for compressed air in the cylinder
for producing the return stroke of the piston, means
for admitting compressed air to said first working cham-
ber, a piston controlled main outlet in the cylinder wall
of the first working chamber, and a piston controlled
auxiliary outlet in the cylinder wall of the first working
chamber of less area than said main cutlet and disposed
so as to be uncovered by the piston during the working
stroke before the piston uncovers the main outlet,

In the accompanying drawings a pneumatic rock drill
according to the invention is illustrated by way of ex-
ample. Fig. 1 is a side view and partial longitudinal
section of the compressed air driven rock drill. Fig. 2
is a transverse section of the rock drill shown in Fig.
1 taken on line II—II of Fig. 1. Fig. 3 is a partial
longitudinal section of the cylinder casing of the rock
drill, according to Figs. 1 and 2, taken on lines III—III
of Fig. 2.

The compressed air driven rock drill illustrated in
Figs. 1-3 consists of a cylinder casing 1, 2, a back head
3, a valve casing 4, an intermediate casing 5 and a front
head 6. The back head 3 and the valve casing 4 to-
gether form a valve chamber 7 in which a distributing
valve member is provided for controlling the distribu-
tion of compressed air for producing the working stroke
and the return stroke, respectively, of the hammer pis-
ton. In the embodiment illustrated in Fig. 1 the dis-
tributing valve member 8 is of the conventional flapper
type but the invention is naturally not confined to the
use of such a valve and the drill may be provided with
any suitable distribution valve, such as a tubular valve,
a flat disc valve, a piston valve, double valves or other

“known distributing valves suitable for controlling the
supply of compressed air to the working chambers of
the drill. Compressed air is supplied to the drill through

2

The intermediate casing 5 and the front head 6 of the

" drill ‘enclose a drill turning mechanism of conventional
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a pipe 9 and a main valve 19 from which it is admitted

to the valve chamber 7.

design (not illustrated). The cylinder casing consists
of a tubular steel body 1, which forms a working cyl-
inder and is press fitted in an aluminium casting 2. A
differential hammer piston i1 is reciprocable under the
action of compressed air in the working cylinder, a first
working chamber 12 being formed in the cylinder at the
rear end of the hammer piston i1 and a second annular
working chamber 13 in the cylinder in front of the head
of the hammer piston 11. Compressed air supplied to

“the first working chamber 12 moves the hammer piston

1i forward to produce the percussion stroke of the pis-
ton, said compressed air being admitted by the wvalve 8
through inlet passages 14.- Compressed air for the return
stroke of the piston is supplied to the second working
chamber through passages 15 in the casing 2 and a port
16 when said port is uncovered by the piston and the
valve 8 is in proper position. The casing 2 also contains
passages 17 and 18 through which compressed air may
be supplied to or vented from a feed leg (not illustrated).

The tubular body 1 is provided with a number of
radial openings 19, which form the main outiet for the
air from the working chambers 12 and 13 through which
air is exhausted from said working chambers when the
upper edge 20 or the lower edge 21, respectively, of
the hammer piston head uncovers the openings 19 behind
or in front, respectively, of the piston head. The open-
ings 19 are dispcsed in one transverse plane of the
working cylinder but may also be disposed in two trans-
verse planes or in any other way. The main outlet may
be common for the first and second working chambers
as illustrated, or separate main outlets may be provided
for the first and second working chambers. Auxiliary
outlets are formed in the cylinder walls of the working
chambers 12 and 13 by series of holes 21, 22 and 23
which outlets each have less total area than the series
of holes 19 forming the main outlet. The auxiliary
outlet 21, 22 is disposed in the cylinder wall in such a
manner that it is uncovered by the hammer piston 11
during the -working stroke before the hammer piston
uncovers the main outlet 19. The series of holes 23
provided for forming the auxiliary outlet from the sec-
ond working chamber 13 is uncovered by the hammer
piston head during the return stroke before the piston
head during said stroke uncovers the main outlet 19,
The openings 19, 21, 22, 23 in the tubular body 1 open
into a chamber 24 formed in the casing 2 between said
casing and the tubular body 1.  The openings 23 also
serve to reduce the energy involved in the return stroke
of the piston, and thus also prevent the piston from
hitting the valve casing 4. The openings 21, 22, 23
are of less diameter than the openings 19. The cham-
ber 24 communicates with the atmosphere through two
outlet ports 25.

The arrangement of the auxiliary outlets 21, 22, 23
results in such equalization of the exhaust pulses that
the noise produced by the exhaust of air from the tool
may be reduced with as much as six decibels, which
means that the exhaust noise of the tool is reduced to
only a fraction of the normal exhaust noise.

The embodiment of the invention above described and
illustrated in the drawings should be considered only
as an example and the invention may be modified in
several different ways within the scope of the claims.
For instance, the number of holes in the various series
of holes 19, 21, 22, 23 may be greater or lesser than
those illustrated, and in some cases a satisfactory result
may be obtained also with an auxiliary outlet compris-
ing one series of holes only in the working chamber
12. The holes of the outlets may be evenly distributed
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around the periphery of the cylinder but-they may be
distributed also in an uneven manner on zig-zag lines
or in any other way in order to produce the desired
interference of the exhaust jets from the various holes
\Vthh appears to be.'the’ cause -of the reductlon of the
noise obtamed by the mventlon

Wihat . T claim is:

. In a pneumauc percussion tool, a casmg forming a
cylinder, a hammer piston reciprocable in said cylinder,
a first workmg chamber for compressed air in said cylin-
der for producmg the working stroke of said piston, a
second working chamber for compressed air in the cylin-
der for producing the return stroke of the piston, means
for adm1ttmg compressed air to said ﬁrst Workmg cham-
ber a piston controlled main outlet in the cylinder wall
of the first Workmg chamber, and a pxston controlied
aux111ary outlet in the cylmdel wall of the first working
chambel of less area than sald main outlet and dlsposed
so as to be uncovered by the plston durmv the working
stroke before the Dpiston uncovers the mam “outlet.

2. In a pneumatic percussion tool, a casmg forming a
cyhnder a hammer piston. reclprocable in said cylinder,
- a first working chamber for compressed air-in said cyl-

mder for producing the working stroke of said piston, a

second working chamber for compressed air in the cylin-
der for producing the return stroke. of the piston; means
for admitting compressed air to said first working cham-
“ber, a first series of openings in the cylinder wall formmg
a main outlet from the first working chamber and con-
trolled by the piston, and a second series of openings
in the cylinder wall of the first wommg chamber of less
area than said first series of openings and disposed so
as to be uncovered by the piston during the working
stroke before the piston uncovers the main outlet. )

. A pneumatic percussmn tool according to claim 2,
in whlch said openings are circular and the openings of
the second series have less diameter than the diameter
of the openings of the first series of openings.

4. In a pneumatic percussion tool, a Casing forming a
cylinder, a hammer piston rec1procab1e in said cylinder,
a first working chamber for compressed air in said cylin-
der for producing the working stroke of said piston, a
second working chamber for compressed air in the cyl-
inder for producing the return stroke of the piston, means
for admitting compressed air to said first working cham-
ber, a piston controlled main outlet in the cylinder wall
of the first working charnber and two series of holes in the
wall of the first working chamber of less area than said
main outlet and disposed in two transverse planes so as
to be uncovered by the piston during the working stroke
one before the other and both before the piston uncovers
the main outlet.

5. In a pneumatic percussion tool, a casmg forming a
cylinder, a hammer piston reciprocable in said cylinder,
a first working chamber for compressed air in said cylin-
der for producing the working stroke of said piston, a
second working chamber for compressed air in the cylin-
der for producing the return stroke of the piston, means
for admitting compressed air to said first working cham-
ber, a piston controlled main outlet in ‘the cyhnder wall
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of the first working chamber, a series of holes in the
cylinder wall forming an auxiliary outlet from the first
working chamber of less area than said outlet and con-
trolled by the piston and disposed so as to be uncovered
by the piston during the working stroke before the piston
uncovers the main outlet, a piston controlled main out-
let in the cylinder wall of said second working chamber,
and a series of openings in the cylinder wall of the
second working chamber of less area than said main out-
et and disposed so as to be uncovered by the piston
during the return siroke of the piston before the piston
uncovers the main outlet.

6. In a pneumatic percussion teol, a tubular body form-
ing a cylinder, a casing enclosing said tubular body and
forming arocund said tubular body an exhaust chamber,
ports in said casing forming a communication between
said chamber and the atmosphere for the exhaust of air
from the tool, a hammer piston reciprocable in said
cylinder, a first working chamber for compressed air in
said cylinder for producing the working stroke of the
piston, a second working chamber for. compressed air
in the cylinder for preducing the return stroke of the
piston, means for admitting compressed air to said .
first working chamber, means for admitting compressed
air to said second working chamber, a series of openings
in the tubular body forming a piston controlled main
outlet from the first and second working chambers, a
series of openings in the cylinder wall forming an auxil-
iary outlet to the exhaust chamber from the first working
chamber of less total area than the total area of said
main outlet and disposed so as to be uncovered by the
piston during the working stroke before the piston un-
covers the main outlet, and a series of openings in the
tubular body forming an auxiliary outlet from the sec-
ond working chamber to the exhaust chamber of less total
area than that of said main outlet and disposed so as
to be uncovered by the piston during the return stroke
before the piston uncovers the main outlet.

7. In a pneumatic tool, a casing forming a cylinder,
a hammer piston reciprocable in said cylinder, a first.
working chamber for compressed air in said cylinder for
producing the working stroke of said piston, a second
working ¢hmaber for compressed air in the cylinder for
producing the return stroke of the piston, means for ad-
mitting compressed air to said first working chamber, a
first series of openings in the cylinder wall forming a
main outlet from the first working chamber and conJ
trolled by the piston, and a second series of openings in
the cylinder wall of the first worklng chamber of less
diameter than said main outlet openings and of such total
area and so positioned as to be uncovered by the piston
during the working stroke before the piston uncovers the
main outlet and to permit air escape from the first work-
ing chamber to such an extent that a subsonic flow of
air is obtained from the main outlet openings.

Refefences Cited in the file of this patent
UNITED STATES PATENTS
Nov. 5, 1935

2,019,964 Hamerly. caeammcmeeee



