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[57] ABSTRACT

An arrangement for driving objects, such as piles for
example, into a receiving surface by pressure or trac-
tion forces is herein disclosed. The arrangement in-
cludes a piston-cylinder arrangement one end of
which is in force transmitting engagement with an ob-

ject to be driven into a receiving surface and the other

end of which is loaded with an anvil means. The cylin-
der space on one side of the piston is in communica-
tion with a supply source of pulsating working medium
and the cylinder space on the other side of the piston
communicates with an outlet to enable frec entry and
discharge of the working medium.

4 Claims, 1 Drawing Figure
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SYSTEM FOR DRIVING OBJECTS USING
PRESSURE OR TRACTION FORCES

The present invention relates to a system for driving
an object, using pressure or tractive forces, and more
particularly to a system for driving an object into dense
material and for withdrawing an object from such ma-
terial, as with ground pile-driving operations for exam-
ple.

Pile driving, paling and like operations are encum-
bered with a number of serious disadvantages. For ex-
ample, the material is often subjected to rough treat-
ment, and in extreme cases is broken. Further, such op-
erations create a serious noise problem. Pneumatic
hammers are the machines most often used for pile
driving operations, especially when driving steel piles.
Other machines used in such operations include drop
hammers or vibration hammers. The drop hammer is
quieter in operation than the pneumatic hammer, hav-
ing a noise output of about 95 dB as opposed to 100 dB.

The object of the present invention is to solve the
aforementioned problems and to provide a machine
which is more economical, smoother running and qui-
eter than known machines and which is more versatile
in operation than said machines. This object is obtained
with the machine of the present invention, which is
mainly characterized by a piston-cylinder arrangement
one end of which is in force transmitting engagement
with an object to be driven into a receiving surface and
the other end of which is loaded with an anvil means,
the cylinder space on one side of the piston being in

communication with a supply source of pulsating
working medium and the cylinder space on the other
side of the piston communicating with a chamber to en-
able free entry and exit of the working medium.

The invention will now be described in ‘more detail
with refercnce to the accompanying drawing, the single
FIGURE of which illustrates diagrammatically a par-
tially cut away vertical view of a machine constructed
in accordance with the invention.

In the illustrated example, the machine is used for
driving a pile 1 into the ground. The machine com-
prises a piston-cylinder arrangement having a piston 2
arranged for movement relative to a cylinder 3. The
piston is provided with a piston rod 4 mounted in a
guide 5 arranged in one end wall of the cylinder. Ar-
ranged on the other end wall of the cylinder is a pad 6
of sound absorbing material. At the lower end of the
cylinder there is arranged a conduit 7 which connects
with a source of pressure medium, in the present in-
stance air. Arranged at the top of the cylinder is a con-
duit 8 which connects the cylinder chamber above the
piston with the surroundings, in the present instance
the atmosphere.

Connccted to the conduit 7 is a valve 9 which is
guided by a pulse transmitting means 10. The valve 9

is connceted to a compressor 11 and to an outlet pro--

vided with a silencer 12,

The machine operates in the following manner: The
maching is placed opposite the object, ¢.g. a pile, paling
or the like 1 to be driven into a receiving surface, such
as the ground. An anvil 13, having the form of a ham-
mer for example, is arranged against the piston rod 4,

to provide the desired pulse resistance while the ma- -

chine is working. Subsequent to starting the compres-
sor 11, the pulse transmitting means, which has an ad-
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justable frequency, controls the valve 9 in' a manner
such that the conduit 7 in placed alternately in commu-
nication with the compressor 11 and the outlet 12. In
this way pressure changes are created beneath the pis-
ton which cause the piston the move against the weight
of the mass 13, whereafter the pressure is decreased
and the piston is thrown down against the pad-of sound
absorbing material. Alternatively, the pressure pulses
can be adjusted in a manner to form a cushion of air be-
neath the piston at its bottom position, this cushion of
such magnitude as to prevent contact between the pis-
ton and the pad 6.

In distinction to known methods, the mass applies a
constant load, e.g: 5 tons, to the pile 1 throughout the
entire pile driving operation, via the piston-cylinder ar-
rangement. In addition, through the pulsating air pres-
sure, the kinetic energy of the mass is used for driving

-the pile. The movement of the piston has a frequency

determined by the pulse transmitting means 10 and is
suitably variable between 40 and 160 Hz, depending on
the nature of the surface into which the pile is to be
driven,

Thus the above arrangement provides a machine with
which the pile is treated more gently than with known
pile driving machines. Further, in contradistinction to
known machines the hammer does not strike directly
against the pile, nor is the pile alternately relieved of
the load acting thereon, but that the pile is constantly
acted upon by the load of the hammer. The noise level
reached with the machine of the present invention lies
in the region of 75 dB, which is an appreciable reduc-
tion in the environmental noise nuisance conditions.

When withdrawing, for example, pilot piles from the
ground, the piston rod is hung from a hole in a lifting
device and the supply of air under pressure is moved to
the connection 8, whereby the pilot pile attached to the
cylinder can be pulled from the ground with small
jerks. Although the illustrated machine has been de-
scribed with reference to air under pressure as the
working medium, it will readily be perceived that any
suitable working medium can be used. :

Further, although the illustrated machine has been
described with the cylinder facing the object to be
driven, there is nothing to prevent the position of the
piston-cylinder arrangement from being changed so
that the piston rod faces the object instead. The ma-
chine may be arranged to work in an inclined or upright
positiori and is not restricted for use in pile driving op-
erations, but can also be used as a jacking means for ex- -
ample. ‘

I claim:

1. An arrangement for driving objects by pressure or
traction forces, for instance for pile-driving .into the
ground, said arrangement comprising: a piston-cylinder
driving means including a piston adapted to reciprocate
in a cylinder; force transmission means comprising a
wall of said cylinder at one end of said driving means
for maintaining said driving means by gravity in perma-
nent force transmitting engagement with an object to
be driven; an inertial mass associated with said driving
means through said piston for developing a force for
permanent gravitational transmission to said object; a
cylinder space on the side of the piston toward said ob-
ject for communicating with a source of pulsating sup-
ply of driving medium; valve means for opening and
closing communication between said cylinder space
and said source of pulsating supply for initially raising
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said inertial mass against the force of gravity and away
from said object, for then releasing said inertial mass to
enable the same to fail by gravity in the direction of
said object, and for then again raising said inertial mass
for another driving cycle, so that the gravitational
weight and kinetic energy of said inertial mass combine
to drive the associated object when said inertial mass
moves in the direction of said object under the influ-
ence of gravity and impacts against said object through
said force transmission means; and a cylinder space on
the other side of the piston for communicating with an
outlet; whereby, in use, the object to be driven is main-
tained permanently loaded by a gravitational force in-
cluding that of said inertial mass and is driven by a pul-
sating force superposed on said permanent force, in-
cluding kinetic energy in said inertial mass developed
by the gravitational pull on said inertial mass when said
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valve means enables said inertial mass to fall by gravity
and impact against said object.

2. An arrangement according to claim 1, character-
ized in that said source of pulsating supply has the form
of a compressed-air compressor connected to an inlet
line to the cylinder via a valve controlled by a pulse
transmitting means.

3. An arrangement according to claim 1, character-
ized in that the inner surface of the end wall of the cyl-

_inder adjacent said object is provided with means for

absorbing piston impact.

4. An arrangement according to claim 1, wherein
said source of driving medium is connected to an inlet
line to the cylinder via a valve controlied by a pulse

generator.
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