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[57]  ABSTRACT

A pneumatic tool for lowering aerodynamic noise gen-
erated during operation thereof and comprising a cyl-
inder , a hammer accommodated-in the cylinder, a
casing mounted on the cylinder forwardly of the hous-
ing and defining together with the cylinder and the
front end portion of the housing a manifold adapted to
collect the exhaust air, a handle mounted on the hous-
ing for axial movement along the housing within cer-
tain limits, and a shock absorber disposed between the
housing and the handle. The front end part of the
housing is externally provided with a portion of out-
side diameter smaller than that of the surface of the
housing in contact with the handle and which is sub-
stantially equal to the outside diameter of the housing.
The inner surface of the handle is also provided in the
front end part with a portion of diameter greater than
the diameter of the surface thereof in contact with the
housing. Upon the exertion of a pressure upon the
handle and during its movement along the housing the
above portions define two serially disposed cavities
communicated therebetween, the rear end cavity,
which has a smaller cross-sectionat area, communicat-
ing with the manifold, while its front end portion com-
municates with the other cavity, front end cavity,
which has a greater cross-sectional area and is open to
atmosphere with its front end portion. Furthermore.
the rear end portion of the front end cavity communi-
cates with atmosphere through passages in the wall of
the handle.

2 Claims, 5 Drawing Figures
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1
PNEUMATIC PERCUSSIVE TQOL

BACKGROUND OF THE INVENTION

The present invention relates to pneumatic percus-
sive tools, and more particularly to concrete breakers
and the like which may be used in the building industry,
for municipal works, as well as in the mining industry,
metallurgy, etc. .

A pneumatic percussive tool is known in the art,
comprising a cylinder accommodating a hammer
adapted to reciprocate under the action of compressed
air and to impart blows to a working implement re-
ceived in the front end portion of the cylinder, a hous-
" ing mounted on the rear end portion of the cylinder, a
casing mounted on the cylinder forwardly of the hous-
ing and defining together with the cylinder and the
front end part of the housing a manifold adapted to ac-
cumulate the exhaust air, a handle mounted on the
housing and axially movable along the peripheral sur-
face of the housing within certain limits, and a shock
absorber disposed between the housing and the handle.

In this known tool the exhaust air is discharged from
the manifold directly to the atmosphere. Thus a strong
aerodynamic noise is generated which adversely affects
the health of workers and people in the vicinity of the
operating tool.

Furthermore, dust from the material being broken,
which is formed during the operation of the tool, as-
cends to the level of the operator’s face and penetrates
into the respiratory system thereby adversely affecting
his health:

Numerous attempts have been made to lower the
level of aerodynamic noise during the operation of
pneumatic percussive tools, one of which is disclosed
in Swedish Pat. No. 215,003,

The pneumatic percussive tool disclosed in that pa-
tent comprises a housing with an impact mechanism, a
working implement received in the front end portion of
the housing and a muffler mounted on the housing and
adapted to collect the exhaust air and to discharge it to
atmosphere. A special damping material in the muffler
reduces the aerodynamic noise from the exhaust air jet.

The disadvantages of this known tool consist in com-
plicated structure and large size, poor maneuverability
in operation, lower capacity of the tool with the ex-
haust air passing through the muffler, and dust forma-
tion at the working area.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a pneumatic
percussive tool which generates lower noise during op-
eration,

Another object of the invention is to provide a pneu-
matic percussive tool having simple structure.

Still another object of the invention is to provide a
pneumatic percussive tool which reduces dust forma-
tion at the working area.

These and other objects are accomplished by the pro-
vision of a pneumatic percussive tool comprising a cyl-
inder accommodating a hammer adapted to recipro-
cate under the action of compressed air and to impart
blows to 2 working implement received in the front end
portion of the cylinder, a housing fixed on the rear end
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portion of the cylinder, a casing mounted on the cylin-
der forwardly of the housing, the casing defining to-
gether with the cylinder and the front end portion of
the housing a manifold adapted to collect exhaust air,
housing a handle mounted on the housing and axially
movable along the peripheral surface of the housing
within certain limits, and a shock absorbed disposed
between the housing and the handle. According to the
invention the housing is externally provided at its front
end with at least one portion of a diameter, which is
smaller than that of the surface thereof in contact with
the handle, the diameter being substantially equal to
the outside diameter of the rear end portion of the cas-
ing, while the inner surface of the handle at its front
end is also provided with at least one portion of a diam-
eter, which is greater than that of the surface thereof
in contact with the housing. The above-mentioned por-
tions define two serially disposed annular cavities com-
municated therebetween upon the exertion of pressure
upon the handle and during the movement thereof
along the housing into the operative position, the rear
end cavity communicating with the manifold, while the
front end cavity, which has a greater cross-sectional
area, being open into atmosphere with its front end
portion and being in addition open to atmosphere at
the rear end portion thereof through at least one pas-
sage in the wall of the handle.

The rear end cavity preferably communicates with
the manifold through slots in the front end face of the
housing, these slots being partially closed by the rear
end portion of the casing, whereby the structure of the
casing, housing and cylinder is simplified.

It is also advantageous that the slots in the front end
face of the housing and the passages in the handle wali,
which establish communication between the rear end
portion of the front end cavity and atmosphere, be ar-
ranged substantially in one and the same longitudinally
extending plane, whereby the maximum possible speed
reduction of the exhaust air leaving the tool is
achieved.

The invention provides a pneumatic percussive tool
exhibiting considerably lower aerodynamic noise in op-
eration, as well as substantially reduced dust formation
at the working area. It should be noted that the tool is
modified the simplest way without introducing addi-
tional parts, but with mere modification thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference
to the specific embodiment thereof illustrated in the ac-
companying drawings, in which:

FIG. 1 shows a pneumatic percussive tool in longitu-
dinal section and the idle position, according to the in-
vention;

FIG. 2 is ditto, in the operating position;

FIG. 3 is detail A in FIG. 1;

FIG. 4 is detail A, in FIG. 2;

FIG. § is a sectional view taken along the line V—V
in FIG. 3.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In the description of the specific embodiment illus-
trated in the accompanying drawings specific terms of
the art are used. It should be noted, however, that each
term covers all the equivalent members functioning in
the same manner and used for the same purposes.
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The pneumatic percussive tool shown in FIGS. 1 to
§ comprises a body 1 including a cylinder 2 accommo-
dating in its cylindrical bore 3 a slidable hammer 4
sealed over the outer surface thereof and adapted to
reciprocate under the cyclical action of compressed air
upon its end faces 5 and 6.

The cylinder 2 has in its front end portion a remov-
ably fixed working implement 7 resting against the ma-
terial being demolished (not shown).

A housing 8 is mounted in the known manner on the
cylinder 2, and an air-distribution means 9 is disposed
between the bottom wall of the housing and the rear
end face of the cylinder 2, said means being adapted to
alternatively deliver compressed air into the front end
and rear end portions of the bore 3.

The air-distribution means 9 comprises a front end

seat 10, a valve box 11 and a rear end seat 11. A cylin-.

drical bore 13 of the box 11 accommodates a slidably
mounted valve member 14 sealed over its outer surface
and comprising a ring. The valve member 14 rests
against the front end seat 10, and the end face of the
valve member closes ports 15 in the front end seat 10,
which ports 15 establish communication between the
bore 13 and bore 3 of the cylinder 2 in the rear end por-
tion. thereof. The rear end seat 12 is provided with a
port 16, which establishes communication between the
bore 13 and a passage 17 disposed in the bottom wall
of the housing 8. A bore 18 is disposed in the rear end
face of the box 11, the bore 18 communicating through
passages 19 made in the box 11, the front end seat 10
and the walls of the cylinder 2 with the bore 3 of the
cylinder 2 in the front end portion thereof. The bore 18
also communicates with the bore 13 and the passage 17
through an annular space between the valve member
14 and the rear end seat 12. Exhaust ports 20 are
formed in.the walls of the cylinder 2,

The bottom wall of the housing accommodates a
pusher 21 and a ball 22 closing the passage 17. The bot-
tom wall of the housing also-mounts a pipe connection
23 adapted to receive in the known manner an air sup-
ply hose (not shown). A handle 25 is fixed on the hous-
ing 8; the handle being axially movable along the hous-
ing 8 within certain limits, the peripheral surface 24 of
the housing being in.contact with the surface 26 of the
handle 25. S

A spring (shock absorber) 27 is disposed between the
handle 25 and the housing 8 in coaxial relation there-
with. :

A longitudinally extending closed groove 28 is made
in the wall of the handle 28, the pipe connection 23
passing through that groove. The groove and the pipe
connection cooperate therebetween so as to limit the
" movement of the handle 25 along the housing 8.

A wedge 29 is fixed in the wall of the handle 25 in the
known. manner, the wedge acting by means of the
pusher 21 upon the ball 22 to displace it in the direc-
tion of the air delivery to the tool upon the forward
movement of the handle 25,

A casing 30 is mounted on the rear end portion of the
cylinder forwardly of the housing, the casing defining
together with the outer surface of the cylinder 2 and
the front end portion of the housing 8 a manifold 31
adapted to collect the exhaust air. The rear end face of
the casing 30 rests against the housing 8 which is pro-
vided at its front end with a portion 32 of a diameter,
which is smaller than that of the surface 24. The diame-
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ter of the portion 32 and the outside diameter of the
casing 30 are equal.

A plurality of slots 33 are formed in the front end
face of the housing 8, one slot being adapted to receive
a pin fixing the housing 8 relative to the cylinder 2. The
slots 33 (FIG. 3) are also extended beyond the end of
the casing 30 and are used as the outlet ports of the
manifold 31, whereby the structure of the casing, hous-
ing and cylinder is simplified. :

The inner surface of 26 of the handle 25, the surface
of the portion 32 and the outer surface of the casing 30
define a rear end cavity 34 of an annular cylindrical
shape during the movement of the handle 25 toward
the foremost position.

The rear end cavity 34 communicates with its front
end portion and over.the entire cross-sectional area
thereof with a front end cavity 35, which is defined by
the outer surface of the casing 30 and the surface of a
portion 36 made in the handle 25 at the front end
thereof. The diameter of the portion 36 is greater than
that of the surface 26 of the handle 25. The front end
cavity 35 is open toward the front end part of the tool,
that is toward the material being demolished, over the
entire cross-sectional area thereof, which is greater
than the cross-sectional area of the rear end cavity 34.
With its rear end portion the front end cavity 35 com-
municates with atmosphere through passages 37 made
in the wall of the handle 25, the passages 37 being dis-
posed in one and the same longitudinally extending
plane with the slots 33.

The tool functions as follows.

Referring to the initial position shown in FIG. 2, the
hammer 4 is in a thrust position against the working im-
plement 7, while the handle 25 is pressed upon and is
displaced from its rearmost position into some interme-
diate position. Accordingly, the wedge 29 acts through
the pusher 21 upon the ball 22 in the direction of the
delivery of compressed air to the tool, and the passage
17 is now open. Compressed air from a source thereof
is fed through an air supply hose (not shown), the pipe
connection 23, the passage 17 and the port 16 into the
bore 13. Then the compressed air is fed from the bore
13 through the space between the rear end seat 12 and
the valve member 14 and through the bore 18 and the
passages 19 into the front end portion of the bore 3 of
the cylinder 2. The compressed air then acts upon the
surface 6 of the hammer 4, while the surface § thereof
is under the atmospheric pressure since the exhaust
ports 20 are open. The hammer 4 begins to move to-
ward the rear end part of the tool under the action of
the resuiting pressure difference.

During its movement the hammer 4 closes the ex-
haust ports 20 and cuts off the rear end portion of the
bore 3 from the atmosphere, and compression of the air
entrapped in that portion of the bore will take place.

During its further movement the hammer 4 opens the
exhaust ports 20, and the compressed air is exhausted
from the front end portion of the bore 3 through the
ports 20 into the manifold 31,

The exhaust air entering the manifold 31 fills up the
entire volume thereof and flows into the slots 33. The
air then flows through the slots 33 into the rear end
cavity 34 to move therealong toward the front end part
of the tool. The exhaust air flows from the rear end cav-
ity 34 into the front end cavity 35 and further there-
through into atmosphere through the open end of the
cavity 38, The air flows out of the rear end cavity 34



3,847,232

5

into the front end cavity 35 in the form of a viscous tur-
bulent jet, and it is known that such a jet can suck the
ambient air thereinto. The ambient air is sucked
through the passages 37. Since the jet has a certain mo-
mentum, an increase the mass of air due to the suction
in of the ambient air results in a reduction of the dis-
charge speed at the output of the front end cavity 35,
It is also known that the noise intensity from an exhaust
Jet is directly proportional to its speed. It will be appar-

“ent that the reduction of the discharge speed will result
in lower aerodynamic noise. :

The arrangement of the slots 33 and the passages 37
in one and the same plane permits the final discharge
speed to be reduced to the maximum possible degree
by ensuring the suction of the ambient air directly into
the central portion of each jet.

The exhaust air jet is directed toward the material
being demolished upon leaving the front end cavity 35,
whereby the dust is prevented from moving toward the
face of the operator.

Upon exhaust of the compressed air from the front
end of the bore 3 the pressure therein will fall substan-
tially to atmospheric, and thereby the pressure will also
be reduced in the passages 19, the bore 18 and in the
space between the rear end seat 12 and the valve mem-
ber 14,

. During further movement under inertia the hammer
4 will compress the air entrapped in the rear end por-
tion of the bore 3, and the pressure in that bore and in
the ports 15 will be increased. After the pressure force
acting upon the front end face of the valve member 14
from the ports. 15 exceeds by the absolute value the
pressure force acting upon its rear end face, the valve
member 14 will move toward the rear end seat 12 and
will come in contact therewith. The passage 17 will be
thus isolated from the passage 19, and the compressed
air flow through these passages will be cut off. Upon
moving toward the rear end seat 12 the valve member
opens the ports 15, and the compressed air begins to
flow through these ports and through the bore 13 into
the rear end portion of the bore 3. :

The hammer 4 will be decelerated under the action
of the air, which is compressed in the rear. end portion
of the bore 3, as well as under the action of fresh air en-
tering through the ports 15, and will begin to move in
the opposite direction toward the working implement

After the exhaust ports 20 have been closed by the
hammer 4, the compression of the air entrapped in the
front end portion of the bore 3 takes place. '

During its further forward movement the hammer 4
will open the exhaust ports 20, and the compressed air
will again be exhausted from the rear end portion of the
bore 3 through said ports 20 and the manifold 31.

Also in this case the exhaust compressed air flows
from the manifold 31 through the slots 33 into the rear
end cavity 34 and therealong toward the front end part
of the tool. The exhaust air flows from the reer end cav-
ity 34 into the front end cavity 35 and therefrom to the
atmosphere. ;

As was mentioned previously, the air flows from the
rear end cavity 34 into the front end cavity 35 in the
form of a viscous turbulent jet which can suck the am-
bient air thereinto through the passages 37. The uction
of the ambient air reduces the discharge speed from the
front end cavity 35 thereby resulting in lower aerody-
namic noise.
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Upon exhaust of the compressed air the pressure in
the rear end portion of the bore 3 is reduced substan-
tially to atmospheric. The pressure will be reduced in
the ports 15 and the space between the valve member
14 and the front end seat 10. The pressure between the
valve member 14 and the rear end seat 12 will be in-
creased due to the compression of free air in the front
end portion of the bore 3, this pressure being transmit-
ted into the bore 18 through the passages 19. At the in-
stant, when the pressure forces acting upon the rear
end face of the valve member 14 exceed by an absolute
value the forces acting upon the front end face thercof,
the valve member 14 will move toward the front end
seat 10 to close the ports 15. The compressed air will
begin to flow through the space between the valve
member 14 and the rear end seat 12, the bore 18 and
the passages 19 into the front end portion of the bore
3 .

The hammer 4 will impart a blow to the working im-
plement 7 by its surface 6, while overcoming a back
pressure acting upon that surface.

Upon the delivery of a blow the hammer will move
in the opposite direction from the working implement
7 under the action of compressed air upon the surface
6 and as a result. of the recoil from the working imple-
ment 7. The cycle will be repeated.

It should be noted that the embodiment of the inven-
tion illustrated in the drawings and hereinabove de-
scribed represents but a preferred embodiment of the
invention. Various modifications may be made as to the
shape, size and mutual arrangement of certain ele-
ments. Thus, the parts shown in the drawings and de-
scribed hereinabove may be substituted for by their
equivalents, the position of some parts may be changed
and some elements of the invention may be used inde-
pendently of the others without departing from the
spirit and scope of the invention as set up in the ap-
pended claims.

Tests of a pneumatic concrete breaker constructed
according to the invention have confirmed its advan-
tages described hereabove. The frequency response of
noise was considerably improved, and the total noise
level was lowered. There were no decrease in other pa-
rameters of the concrete breaker (single impact en-
ergy, frequency of blows, air consumption).

What is claimed is: '

1. A pneumatic percussive tool comprising: a cylin-
der having an upper end portion and a lower end por-
tion; 2 hammer disposed in said cylinder for reciprocat-
ing movement therewithin under the action of com-
pressed air, therewith to impart blows to a working im-
plement received in the front end portion of said cylin-
der; air-distribution means, said means being con-
nected to a source of compressed air during the opera-
tion of the tool, and disposed in the rear end face of the
upper end portion of said cylinder for distributing the
compressed air provided from the source; a housing
fixedly mounted on the rear end portion of said cylin-
der, for rigidly holding said air-distribution means to
said cylinder, at least one portion of the peripheral sur-
face of the front end of said housing having a different
diameter, than the other, while the front end face of
said front end of said housing is provided with slots;
handle means mounted on said housing and axially
movable along the outer surface of said housing be-
tween a maximum predetermined forward position and
a maximum predetermined rearward position, said han-
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dle means being provided on the inner surface of the
front end part thereof with at least one portion having
a diamter which is greater than that of the surface
thereof in contact with said housing, and in the wall of
the rear end part of that portion with through passages
communicating with atmosphere, said handle means
being provided for controlling said tool and permitting
communication between said air-distribution means
and said source upon movement thereof forwardly
along the housing towards said maximum predeter-
mined position into the operative position of the tool;
a casing mounted on said cylinder forwardly of the
housing, the outside diameter of the rear end portion
of the casing being substantially equal to the outside di-
ameter of said portion of said housing, said casing de-
fining together with said cylinder and the front end por-
tion of said housing a manifold for collecting the ex-
- haust air; a shock absorber disposed between said hous-
" ing and said handle for returning said handle towards
said maximum predetermined rearward position into
the rearmost inoperative position of the tool and reduc-
ing vibration of the handle; said portion of the housing
having a diameter smaller than that of the surface of
said housing mounting said handle; rear end and front
end cavities defined by the axial movement of the han-
dle along the housing towards said maximum predeter-
mined forward position into the foremost operating po-
sition, the rear end cavity communicating with said
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manifold through said slots formed in the front end face
of said housing and being defined by said portion of the
housing, the inner surface of said handle and the outer
surface of the rear end portion of said casing, and said
front end cavity communicating with its rear end por-
tion through the front end portion of said rear end cav-
ity, as well as with atmosphere through said passages of
the handle, said front end portion also communicating
with atmosphere through its open front end portion,
which front end portion has a greater cross-sectional
area than that of said rear end cavity and is defined by
said portion of the handle and the outer surface of said
casing so that upon entry of the exhaust air from said
manifold into said rear end cavity and into said front
end cavity communicated therewith and having a
greater cross-sectional area the ambient atmospheric
air is sucked in through said passages in the handle
walls, whereby the speed of air discharge from said
front end cavity is reduced thereby lowering the aero-
dynamic noise.

2. A pneumatic tool according to claim 1, wherein
the slots in the front end face of the housing and the
passages in the handle wall, which establish communi-
cation between the rear end portion of the front end
cavity and atmosphere, are arranged substantially in

one and the same plane.
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