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[57] ABSTRACT

A hammer for driving a pile into the ground has a cylin-
drical barrel and an anvil sealed to an end of the barrel,
a hammer piston mounted for reciprocation within the
barrel towards and away from the anvil, hydraulic cyl-
inders to lift the hammer piston away from the anvil,
and a switch, responsive to an increase in fluid pressure
in the space between the hammer piston and the anvil,
to activate the lift means. The invention includes a
method of driving a pile into the ground, in which the
pile-driving impact is transmitted to the pile via a con-
fined quantity of hydraulic fluid and the weight by
which the impact is applied is lifted, to a position from
which to apply a further impact, in response to an in-
crease in pressure in the hydraulic fluid.

8 Claims, 1 Drawing Sheet
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1
PILING HAMMER

BACKGROUND OF THE INVENTION
Field of The Invention

The present invention is an improved piling hammer,
such as may be used for driving load-bearing piles into
the ground.

Conventionally, piling hammers are fairly crude de-
vices, sometimes consisting of little more than a heavy
weight which is lifted by a crane and dropped repeat-
edly upon the upper end of a pile or upon an anvil
supported upon the upper end of a pile. A cushion may
be interposed between the anvil and the hammer in
order to modify the stresses created in the pile as a result
of the impact of the hammer. Thus a block of wood has
been used for this latter purpose and more recently it
has been proposed to interpose a cushion of hydraulic
liquid between the hammer and an anvil. However the
basic method of operation, that is lifting and dropping
the hammer using a crane or similar lifting device, has
continued to be used unchanged and it is therefore in-
variably necessary to make suitable lifting equipment
available on site.

OBJECTS AND SUMMARY OF THE
INVENTION

It is an object of the present invention to provide an
improved piling hammer, which may be independent of
such usual lifting equipment and may therefore be more
readily brought into use and more readily transferred
from one site of operation to another.

The piling hammer according to the present inven-
tion comprises a cylindrical barrel, an anvil sealingly
secured to an end of the cylindrical barrel, a piston
mounted for reciprocation within the cylindrical barrel
between a first position in which the piston is further
from said anvil and a second position in which the pis-
ton is nearer to said anvil, lift means to lift the piston
from said second position towards said first position,
and fluid-pressure-responsive switch means operable in
response to an increase in pressure in any hydraulic
fluid between said piston and said anvil to activate said
lift means.

The invention also includes a method of driving a pile
into the ground, comprising disposing said pile up-
rightly upon or at least partly within the ground, confin-
ing a quantity of a hydraulic fluid in a chamber which is
in direct or indirect impact-transmitting contact with
the upper end of said pile, striking the upper surface of
the hydraulic fluid by allowing a substantial weight to
drop thereon, detecting a resulting increase in the pres-
sure of said hydraulic fluid and lifting said weight in
response to such pressure increase.

As indicated, the piling hammer and the pile-driving
method according to the present invention require that
the impact upon the upper end of the pile should be
transmitted via a body of hydraulic fluid. The fluid,
which may be disposed in a chamber defined by the
cylindrical barre] between the piston and the anvil, acts
as a cushion, in known manner, to modify the stresses
arising from the impact of the piston and also has the
important beneficial effect of significantly reducing the
noise which would otherwise occur. According to the

.. ">nt invention, the pressure of the hydraulic fluid is
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2
and the piston is lifted to its start position in response to
the detection of a pressure increase.

Because the lifting of the piston is a direct response to
the detection of a hammer blow, it becomes possible to
initiate a fresh cycle of lifting and dropping automati-
cally. Thus the operation is less dependent upon the
skills, or even the presence, of an operator to control
the lifting of the piston and its subsequent release. A
very important further advantage is that, by carrying
out the operation automatically, it is made possible to
begin each cycle much sooner after the hammer impact
and thereby to include more cycles, and therefore more
effective percussive blows on the pile, in a given space
of time. Thus more efficient use of equipment time may
be achieved.

The pressure-responsive switch by means of which
the hammer impact is detected may be a hydraulic
switch but it is particularly preferred to use an electric
switch. That is, the signal from the switch indicating
that the pressure increase arising from a hammer impact
has occurred is preferably an electrical signal. Electrical
delay means may advantageously be interposed in the
circuit between the electric switch and the lift means, to
ensure that the piston has completed its useful work
associated with the impact before the lift means lifts the
piston out of contact with the fluid cushion.

Any form of lift means capable of lifting the piston at
a desired rate may be used in the piling hammer accord-
ing to the present invention. Thus the piston may be
lifted mechanically or pneumatically, with the opera-
tion being improved in the latter case by the provision
of an air pressure accumulator. However, it is strongly
preferred to use a hydraulic lift means, for example one
or more pistons and associated hydraulic cylinders di-
rectly mechanically linked to the hammer piston and
operating substantially in parallel alignment with it.
When the hammer piston is at its desired uppermost
point, the hydraulic fluid pressure in the cylinder may
be quickly released, for example by the opening, prefer-
ably automatically, of a pressure-release valve, so that
the piston may drop on to the fluid in the barrel and
thereby strike the pile a further blow.

Preferably the height to-which the hammer piston is
lifted is variable, in order to allow the impact upon the
pile to be varied to suit the ambient conditions. In a
particularly preferred form of the present invention, the
length of time for which the lift means is operated is
variable, in order thereby to vary the height to which
the piston is lifted.

DESCRIPTION OF THE DRAWING

The invention will now be further described by refer-
ence to the accompanying drawing, which illustrates,
by way of example, one preferred embodiment of piling
hammer according to the present invention. The illus-
tration is a partly schematic vertical sectional view.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The illustrated hammer comprises a piston 1 mounted
for reciprocal linear movement within a cylindrical
barrel 2 welded to a base 3. The piston 1 typically
weighs between one and six tons but other sizes of pis-
ton are equally suitable, depending upon the intended
piling duty. The whole assembly is hydraulically
clamped or locked upon the upper end of a pile 4.

The lower end of the piston 1 is enlarged radially to
form a piston head 5 having a concave recess 6 in its
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lower face. The piston head 5 is a close sliding fit within
the barrel 2. Confined in the chamber defined by the
barrel 2 between the piston head 5 and the base 3 is a
quantity of a hydraulic oil 7.

Mounted parallel with the hammer piston 1 and
linked thereto by a saddle 8 are two lift pistons 9,9, each
mounted for reciprocation within a separate hydraulic
cylinder 10. The cylinders 10 are welded to the base 3.

The base 3 serves as an anvil for transmitting the
hammer blows to the pile 4. Thus when the piston 1 is
raised a desired height by the hydraulic cylinders 10 and
lift pistons 9 and then allowed to fall, the piston head 5
strikes the hydraulic oil 7, which in turn transmits a
cushioned blow to the base 3 and the pile 4.

Located in the space between the piston head § and
the base 3 is a fluid-pressure-responsive switch 11
which, when the pressure of the oil 7 increases in re-
sponse to the impact of the piston head 5, sends an
electrical pulse via a line 12 to a control box 13 and
associated hydraulic pump 15. The pulse is briefly de-
layed (a fraction of a second) by an electrical delay
device 16 so that the pile-driving force of the impact is
fully used before the pump 15 is allowed to lift the
piston. When the control box 13 receives the delayed
impulse from the switch 11 it operates a solenoid-con-
trolled valve 17 and diverts hydraulic fluid being
pumped by the hydraulic pump 13 into hydraulic lines
14 to the cylinders 10, thereby lifting the pistons 9 and
in turn the hammer piston 1. The length of time for
which the fluid is fed to the cylinders 19, and therefore
the height to which the piston 1is lifted, is pre-set by the
setting of a variable timer 18 by the hammer operator.

The control box includes provision for switching
from the automatic mode, in which the lifting of the
piston 1 is initiated by a pulse from the switch 11, to a
manual control mode, in particular to allow for first
lifting of the piston at start-up of the hammer.

The illustrated device has proved in experimental
operation to be very effective in providing percussive
blows at a frequency as high as 45 to 80 per minute, with
a lifting time varying from a fraction of a second to a
little more than a second, in which time the hammer
was raised up to about one meter from its impact posi-
tion.

We claim:

1. A method of driving a pile into the ground, com-
. prising disposing said pile uprightly upon or at least
partly within the ground with an upper end of the pile
projecting out of the ground, confining a quantity of a
hydraulic fluid in a chamber which is in direct or indi-
rect impact-transmitting contact with the upper end of
said pile, striking the upper surface of said hydraulic
fluid by allowing a substantial weight to drop thereon,
detecting a resulting increase in the pressure of said
hydraulic fluid and automatically lifting said weight to
a desired height in response to the detection of said
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resulting pressure increase, and automatically allowing
the weight to drop.

2. The method of claim 1 wherein percussive blows
are automaticaily provided to the pile at a predeter-
mined frequency.

3. A hammer for driving piles into the ground, com-
prising a cylindrical barrel having a solid base, a ham-
mer piston mounted for sliding reciprocal movement
towards and away from said solid base, a space within
said barrel between said hammer piston and said base
wherein ‘a quantity of fluid is confined, a pressure
switch adapted and disposed to produce an elecctrical
signal in response to an increase in fluid pressure in said
space within the barrel between said hammer piston and
said base, lift means to lift said hammer piston away
from said base and comprising at least one piston and
hydraulic cylinder linked to said hammer piston and
working in paralle] alignment with it, means to initiate
operation of said lift means in response to a said electri-
cal signal, valve means to release hydraulic pressure
from said hydraulic cylinder, and a timer to operate said
valve means a predetermined time after operation of
said lift means is initiated to automatically provide per-
cussive blows by said hammer piston at a predetermined
frequency.

4. A piling hammer according to claim 3, wherein
said hydraulic lift means comprises at least one piston
and associated hydraulic cylinder, said piston and cylin-
der being directly mechanically linked to the piston
which is within said barrel and operating substantially
in parallel alignment with it.

5. A piling hammer according to claim 4, having a
valve to quickly release pressure from said hydraulic
cylinder.

6. A piling hammer according to claim 5, further
having means to vary the distance through which the
piston is lifted by said lift means.

7. A piling hammer according to claim 6, wherein
said means to vary the distance through which the pis-
ton is lifted is a variable timer.

8. A piling hammer comprising a cylindrical barrel,
an anvil sealed to an end of said cylindrical barrel, a
piston mounted for sliding linear reciprocal movement
within said barrel, a space between said piston and said
anvil wherein a quantity of fluid is confined, a fluid-
pressure-responsive switch in communication with the
space between said piston and said anvil and adapted to
produce an electrical signal in response to an increase in
fluid pressure within said space when said piston im-
pacts the fluid in said space, and hydraulic lift means
arranged to automatically lift said piston in a direction
away from said anvil upon receipt of said electrical
signal, the lifting of said piston being initiated by the
electrical signal.
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