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Description

[0001] The present invention relates to piling ham-
mers.

[0002] Piling hammers are used for driving elongate

piles into the ground, for instance to support building
foundations, walls and the like. Typical piling hammers
are powered by hydraulic or pneumatic fluid and many
use impacts to generate forces to drive piles. Conse-
quently, noise is a significant problem when these ham-
mers are in use.

[0003] The present invention provides a piling ham-
mer comprising an anvil member which, in use, is
placed against the pile to be driven, a weight, and recip-
rocating means operable to reciprocate the weight to
impact repeatedly on the anvil to create piling forces,
wherein the hammer further comprises chamber means
within which impacts of the weight and anvil take place,
the chamber means being substantially completely
enclosed around the impact, whereby to contain noise
created by impacts.

[0004] Preferably the chamber has a mouth which
is closed by the anvil, the weight being reciprocatable
within the chamber. The chamber may be cylindrical,
the weight forming a piston therein. The weight may be
reciprocatable by means of pressurised fluid.

[0005] The anvil may be movable within the mouth,
relative to the chamber, under impact from the weight,
the mouth remaining closed while the weight so moves.
The reciprocating means may be operable to provide
pressurised fluid to raise the weight. The reciprocating
means is preferably operable to release pressure from
the weight, thereby allowing the weight to fall.

[0006] The hammer may further comprise at least
one cushion member provided within the hammer to
provide cushioning between surfaces which impact dur-
ing use, whereby to reduce noise created by impacts.
[0007] The chamber means may be formed sub-
stantially to prevent the material of the chamber means
vibrating at an audible frequency after an impact.
[0008] The anvil means preferably has a mass
which is at least one eighth of the mass of the weight.
[0009] A hammer according to this aspect of the
invention may incorporate any, or any combination of
features of other aspects of the invention.

[0010] In another aspect, the invention provides a
piling hammer comprising an anvil member which, in
use, is placed against the pile to be driven, a weight,
and reciprocating means operable to reciprocate the
weight to impact repeatedly on the anvil to create piling
forces, wherein at least one cushion member is pro-
vided within the hammer to provide cushioning between
surfaces which impact during use, whereby to reduce
noise created by impacts.

[0011] Preferably, a cushion member is provided
between impacting surfaces of the weight and the anvil
member. The anvil member may move within a guide
housing upon impact, there being cushion members
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provided between the weight and the guide housing
and/or between the guide housing and the anvil mem-
ber, whereby the weight, the anvil member and the
guide housing are cushioned when coming to rest rela-
tive to each other after an impact.

[0012] Bearing means are preferably provided
between the weight and the guide housing.

[0013] Preferably the or each cushion member is
resilient and may preferably be of a synthetic plastics
material, such as a urethane.

[0014] The hammer may further comprise chamber
means within which impacts of the weight and anvil take
place, the chamber means being substantially com-
pletely enclosed around the impact, whereby to contain
noise created by impacts.

[0015] The chamber means may be formed sub-
stantially to prevent the material of the chamber means
vibrating at an audible frequency after an impact.
[0016] The anvil means may have a mass which is
at least one eighth of the mass of the weight.

[0017] A hammer according to this aspect of the
invention may incorporate any, or any combination of
features of other aspects of the invention.

[0018] In another aspect of the invention, there is
provided a piling hammer comprising an anvil member
which, in use, is placed against the pile to be driven, a
weight, and reciprocating means operable to recipro-
cate the weight to impact repeatedly on the anvil to cre-
ate piling forces, the hammer further comprising
chamber means within which impacts of the weight and
anvil take place, the chamber means being formed sub-
stantially to prevent the material of the chamber means
vibrating at an audible frequency after an impact.
[0019] The material of the chamber means is pref-
erably sufficiently thick to substantially prevent vibration
as aforesaid. The material thickness is preferably
greater than is required to provide the chamber means
with strength adequate to withstand forces experienced
during use.

[0020] The chamber may be substantially com-
pletely enclosed around the impact, whereby to contain
noise created by impacts.

[0021] At least one cushion member is preferably
provided within the hammer to provide cushioning
between surfaces which impact during use, whereby to
reduce noise created by impacts.

[0022] The anvil means preferably has a mass
which is at least one eighth of the mass of the weight.
[0023] A hammer according to this aspect of the
invention may incorporate any, or any combination of
features of the other aspects of the invention.

[0024] In another aspect, the invention provides a
piling hammer comprising an anvil member which, in
use, is placed against the pile to be driven, a weight,
and reciprocating means operable to reciprocate the
weight to impact repeatedly on the anvil to create piling
forces, wherein the anvil means has a mass which is at
least one eighth of the mass of the weight.
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[0025] Preferably the anvil member has a mass of
substantially 450kg or more. The weight may have a
mass of 3,000kg or more.

[0026] The hammer preferably further comprises
chamber means within which impacts of the weight and
anvil take place, the chamber means being substantially
completely enclosed around the impact, whereby to
contain noise created by impacts.

[0027] Preferably at least one cushion member is
provided within the hammer to provide cushioning
between surfaces which impact during use, whereby to
reduce noise created by impacts.

[0028] The chamber means is preferably formed
substantially to prevent the material of the chamber
means vibrating at an audible frequency after an
impact.

[0029] A hammer according to this aspect of the
invention may incorporate any, or any combination of
features of the other aspects of the invention.

[0030] A hammer according to any aspect of the
invention may have an anvil member which comprises a
recess providing a seat for receiving the top of a pile
being driven.

[0031] An embodiment of the present invention will
now be described in more detail, by way of example
only, and with reference to the accompanying drawings,
in which:

Fig. 1 is a part cut-away elevation of a hammer
according to the present invention;

Figs. 2a to 2c illustrate, highly schematically, the
mode of operation of the hammer; and

Figs. 3 to 6 are enlarged views of the circled
regions of Fig. 1, with Fig 3 being shown in section,
and with the weight omitted from Fig. 6.

[0032] Fig. 1 shows a piling hammer 10 comprising
an anvil member 12 which, in use, is placed against the
pile 14 to be driven (indicated by broken lines in Fig. 1).
The hammer 10 also has a weight 16 and reciprocating
means illustrated generally at 18 and operable to recip-
rocate the weight 16 to impact repeatedly on the anvil
12 to create piling forces.

[0033] Before describing the construction of the
hammer 10 in more detail, it is appropriate to describe
briefly the basic mode of operation of the hammer 10,
with reference to Figs. 2a,b,c. In these drawings, the
hammer 10 is shown in position on a pile 14. In Fig. 2a,
the weight 16 has been raised to the top of the chamber
20 within which the weight 16 may slide in the manner
of a piston. This movement is achieved by the recipro-
cating means 18 in a manner to be described more fully
below. The anvil 12 is resting on the pile 14 and projects
up through a guide housing 22 through the mouth 24 of
the chamber 20, and into the chamber 20. The anvil 12
is slidable within the guide housing 22.
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[0034] In Fig. 2b, the weight 16 has been allowed to
drop to impact on the anvil 12. The impact between the
weight 16 and the anvil 12 creates a downward piling
force, causing the pile 14 to be driven further into the
ground. As the weight 16, anvil 12 and pile 14 move
together as a result of this impact and force, the inertia
of the chamber 20 and guide housing 22 cause them ini-
tially to remain in their position, so that the anvil 12
slides down, relative to the guide housing 22, to the
position shown in Fig. 2b.

[0035] Thereafter, gravity will overcome the inertia
of the chamber 20 and guide housing 22, which will
therefore fall to the final position shown in Fig. 2c. The
weight 16 is then ready to be lifted and dropped again,
to create a further impact on the anvil 12.

[0036] It will be apparent that the energy imparted
to the pile will depend on the height through which the
weight is dropped. Consequently, it is desirable to incor-
porate an arrangement, such as an electro-hydraulic
system, which allows the drop height to be controlled,
thereby controlling the energy of each blow, to match
the requirements of the pile type and rating, and ground
conditions.

[0037] Returning to Fig. 1, the hammer 10 can be
described in more detail. For ease of understanding,
Fig. 1 shows circles round various parts of the hammer
10, the contents of the circle being shown also on an
enlarged scale in Figs. 3 to 6. Fig. 3 shows the content
of the circle labelled 3 in Fig. 1, and likewise with the cir-
cles 4, 5 and 6, and Figs. 4, 5 and 6.

[0038] The chamber 20 is generally circular in hori-
zontal section. Pulleys 26 on the outside of the chamber
20 allow the hammer 10 to be lifted and supported in
position. Within the chamber, the weight 16 is circular in
plan and a close sliding fit within the chamber 20, there
being bearing rings 18 carried by the weight 16 to pro-
vide smooth sliding movement of the weight 16 relative
to the chamber 20.

[0039] Reciprocation of the weight 16 is by opera-
tion of a hydraulic cylinder 30 which extends down from
the top of the chamber 20, into a central, vertical bore
32 in the weight 16. The cylinder 32 contains a hydraulic
piston controlled by hydraulic fluid supplied through
ports 34 and connected to a rod 36 which extends down
through the bore 32 to be attached to the weight 16 at
the lower face of the weight 16. In use, the weight 16 is
raised by supplying hydraulic fluid to the cylinder 32 to
drive the piston up, pulling the weight 16 up by means of
the rod 36. Once the weight 16 has been raised, appro-
priate valve arrangements can be used to connect the
ports 34 together, to equalise pressure to either side of
the piston within the cylinder 32, thereby allowing the
weight 16 to fall to impact on the anvil 12.

[0040] The connection between the weight 16 and
the rod 36 includes a circular flange 38 extending
around the bore 32 and trapped between a collar 40 and
nut 42 carried by the rod 36. Cushion rings 44 of syn-
thetic plastics material such as a urethane are inter-
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posed between the flange 38 and the collar 40, and
between the flange 38 and the nut 42.

[0041] The cylinder 30 is mounted in the top of the
chamber 20 by a similar cushioned flange arrangement
including a circular flange 46 extending around the cyl-
inder 30, and trapped between a lid member 48 at the
top of the chamber 20, and a fixing ring 50 attached to
the lid member 48 by appropriate bolt arrangements.
Again, cushion rings 52 of a synthetic material such as
a urethane are interposed between the flange 46 and
the lid member 48, and between the flange 46 and the
fixing ring 50.

[0042] The cushion rings 52 serve to damp vibra-
tion of the cylinder 30 relative to the lid 48, particularly
when the weight 16 impacts on the anvil 12. This sup-
plements the vibration damping provided between the
weight 16 and the rod 36 by virtue of the cushion rings
44,

[0043] A further ring 54 of cushioning material is
mounted on the under surface of the lid 48 to cushion
impact between the weight 16 and the lid 48 at the top
of the range of movement of the weight 16.

[0044] The anvil 12 is generally circular in plan and
slidable within the guide housing 22, as has been
described. A retaining pin 56 may project laterally from
the guide housing 22 into a slot 58 in the anvil 12, to limit
the range of movement of the anvil 12 relative to the
guide housing 22. In Fig. 1, the pin 56 is shown at the
upper extremity of the slot 58, corresponding to the low-
ermost position of the anvil 12 relative to the guide
housing 22.

[0045] Movement of the anvil 12 within the guide
housing 22 is facilitated by bearing rings 60 mounted in
the walls of the guide housing 22 and preferably of a
synthetic plastics material of low friction characteristic.
[0046] Further cushioning arrangements are asso-
ciated with the anvil 12, as follows. First, the lowermost
extremity of the anvil 12 carries a radial face at 62, on
which is mounted a cushion ring 64, against which the
lower edge 66 of the housing 22 will bear when the
guide housing 22 falls relative to the anvil 12, thereby
cushioning the impact between the guide housing 22
and the anvil 12.

[0047] The upper face of the anvil 12 carries a
cushion 68 in the form of a large, thick disc of synthetic
material, such as a urethane. The cushion 68 is posi-
tioned so that when the weight 16 falls, the impact on
the anvil 12 is not direct, but through the cushion 68.
[0048] Finally, a further cushion ring 70 is provided
around the lower edge of the chamber walls, against
which the weight 16 will rest in the event that the anvil
12 moves down sufficiently, relative to the weight 16, to
move clear of the weight 16.

[0049] The anvil 12 carries a seat 72 in the form of
a downwardly open recess into which the top of a pile
14 may be received, the recess being of appropriate
cross-section to seat closely on the pile 14, to maintain
the hammer 10 in correct alignment with the pile 14.
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[0050] It can be seen from the above description
and from the drawings, that the impact of the weight and
anvil takes place within the chamber 20, which is sub-
stantially completely enclosed around the impact. This
has been found to be significant in containing noise cre-
ated by impacts. The use of cushioning and bearings as
described above is found to further control noise. All
surface to surface contact arising during normal opera-
tion of the hammer is cushioned by an appropriate body
of cushion material. Furthermore, the dimensions of the
components are chosen to further assist in the process
of noise reduction. In particular, the chamber 20 can be
constructed to minimise vibration at an audible fre-
quency, such as by using thick walls, even if the wall
thickness is greater than is required to withstand forces
experienced during use. For instance, whereas a typical
hammer of known construction might have a 5 tonne
reciprocating weight impacting against a horizontal
plate which rests on the pile and has a weight of 250kg
(that is, a weight ratio of 20:1 or more), the hammer of
the present invention uses an anvil which is very much
heavier. For example, it is envisaged that in one exam-
ple, a 5 tonne weight would be used with a 1 tonne anvil
(a weight ratio of 5:1). In another example, a 3 tonne
weight would be used with a 450kg anvil (a weight ratio
of about 6.6:1). A weight ratio of no greater than 8:1 is
considered beneficial. This significant increase in the
anvil weight as compared with the weight itself, pro-
duces greater inertia of the anvil. As a result, it is found
that the forces applied to the pile on each stroke of the
hammer are smaller in magnitude but considerably
longer in duration than would be the case with a much
lighter anvil. This allows the same energy to be
imparted to the pile 14, but with reduced shock, thereby
reducing ground shock and noise. This can be signifi-
cant, given the very large acceleration (possibly as
much as 250 times gravitational acceleration) of the
anvil at the impact of the weight and anvil.

[0051] In a typical situation, the impact will cause
the anvil and pile to be driven down between 5mm and
100mm on each impact. This distance will depend on
the nature of the ground into which the pile is being
driven, and other characteristics of the particular appli-
cation.

[0052] The applicants have found that the various
features incorporated in the hammer described above
have achieved a significant noise reduction of as much
as 12dB when compared with a known hammer of sim-
ilar size and of known construction.

[0053] Many variations and modifications can be
made to the apparatus described above, without depart-
ing from the scope of the present invention. In particular,
many sizes, dimensions, materials and details of con-
struction could be varied.

[0054] Whilst endeavouring in the foregoing specifi-
cation to draw attention to those features of the inven-
tion believed to be of particular importance it should be
understood that the Applicant claims protection in
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respect of any patentable feature or combination of fea-
tures hereinbefore referred to and/or shown in the draw-
ings whether or not particular emphasis has been
placed thereon.

Claims

1.

A piling hammer comprising an anvil member
which, in use, is placed against the pile to be driven,
a weight, and reciprocating means operable to
reciprocate the weight to impact repeatedly on the
anvil to create piling forces, wherein the hammer
further comprises chamber means within which
impacts of the weight and anvil take place, the
chamber means being substantially completely
enclosed around the impact, whereby to contain
noise created by impacts.

A piling hammer according to claim 1, wherein the
chamber has a mouth which is closed by the anvil,
the weight being reciprocatable within the chamber.

A piling hammer according to claim 2, wherein the
chamber is cylindrical, the weight forming a piston
therein.

A piling hammer according claim 2 or 3, wherein the
anvil is movable within the mouth, relative to the
chamber, under impact from the weight, the mouth
remaining closed while the weight so moves.

A piling hammer according to any preceding claim,
wherein the hammer further comprises at least one
cushion member provided within the hammer to
provide cushioning between surfaces which impact
during use, whereby to reduce noise created by
impacts.

A piling hammer according to any preceding claim,
wherein the chamber means is formed substantially
to prevent the material of the chamber means
vibrating at an audible frequency after an impact.

A piling hammer according to any preceding claim,
wherein the anvil means has a mass which is at
least one eighth of the mass of the weight.

A piling hammer comprising an anvil member
which, in use, is placed against the pile to be driven,
a weight, and reciprocating means operable to
reciprocate the weight to impact repeatedly on the
anvil to create piling forces, wherein at least one
cushion member is provided within the hammer to
provide cushioning between surfaces which impact
during use, whereby to reduce noise created by
impacts.

9. A piling hammer according to claim 8, wherein a
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10.

1.

12,

13.

14.

15.

16.

17.

18.

cushion member is provided between impacting
surfaces of the weight and the anvil member.

A piling hammer according to claim 8 or 9, wherein
the anvil member moves within a guide housing
upon impact, there being cushion members pro-
vided between the weight and the guide housing
and/or between the guide housing and the anvil
member, whereby the weight, the anvil member
and the guide housing are cushioned when coming
to rest relative to each other after an impact.

A piling hammer according to claim 10, wherein
bearing means are provided between the weight
and the guide housing.

A piling hammer according to any of claims 8 to 11,
wherein the or each cushion member is resilient.

A piling hammer comprising an anvil member
which, in use, is placed against the pile to be driven,
a weight, and reciprocating means operable to
reciprocate the weight to impact repeatedly on the
anvil to create piling forces, the hammer further
comprising chamber means within which impacts of
the weight and anvil take place, the chamber
means being formed substantially to prevent the
material of the chamber means vibrating at an audi-
ble frequency after an impact.

A piling hammer according to claim 13, wherein the
material of the chamber means is sufficiently thick
to substantially prevent vibration as aforesaid.

A piling hammer according to claim 14, wherein the
material thickness is greater than is required to pro-
vide the chamber means with strength adequate to
withstand forces experienced during use.

A piling hammer comprising an anvil member
which, in use, is placed against the pile to be driven,
a weight, and reciprocating means operable to
reciprocate the weight to impact repeatedly on the
anvil to create piling forces, wherein the anvil
means has a mass which is at least one eighth of
the mass of the weight.

A piling hammer according to claim 16, wherein the
anvil member has a mass of substantially 450kg or
more.

A piling hammer according to claim 16 or 17,
wherein the weight has a mass of 3,000kg or more.
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