27 July 2006 1 A PILING DEVICE Introduction The present invention relates to the construction and
building industries, and 5 more specifically to a device for use in foundation construction. The device
has been developed especially, but not exclusively, as a piling device (or piling machine) and the
invention is herein described in that context. However, it is to be appreciated that the invention has
broader application and is not limited to that particular use. 10 Prior Art Several fogz; c1f %%% devices
currently exist for driving reinforced concrete and H-beam piles into the ground. T &k the
hammer piling device. A hammer piling device includes a hammer, which is capable of free falling
onto the 15 upper end of a pile in order to driv& H ﬂ&] g w The pile is mounted in an
upstanding steel support frame and is lifted upwarg#y-vvrg'rr%ﬂ'e-f' rame via a hydraulic lifting assembly.
The hydraulic lifting assembly and frame can be mounted on a truck tray. Such devices are, in relative
terms, cost effq%tgyoed i and mobile. Unfortunately, however, the repetitive impact of the hammer
onto the 20 upp‘e‘r‘e‘n@ty e pile is extremely noisy. Hammer piling also generates a large amount of
ground vibratior lBapreseipidaventions re@less ttotbatiatpaisiag daghbysdio®undirjsemdadter

structures ) the-einiyeafiBLIDIie L ARSIRER: RANAMFHAATHTRIRS GRUR IRtRENRgrRds 2 hole

can be bored into the 25 ground to the required depth and then the pile can be placed into the hole.

Such a proced@feRedaiaioRes LREPSERILWIKIaRI BrdEfivetstafif POl aiRitiss (or piling

machine) and the invention is herein described in that context. However, it is to

be appreciated that the invention has broader application and is not limited to
that particular use.
10
Prior Art
Several forms of piling devices currently exist for driving reinforced concrete and
H-beam piles into the ground. These include the hammer piling device. A
hammer piling device includes a hammer, which is capable of free falling onto the
15 upper end of a pile in order to drive it into the ground. The pile is mounted in an
upstanding steel support frame and is lifted upwardly within the frame via a
hydraulic lifting assembly. The hydraulic lifting assembly and frame can be
mounted on a truck tray. Such devices are, in relative terms, cost effective to use
and mobile. Unfortunately, however, the repetitive impact of the hammer onto the
20 upper end of the pile is extremely noisy. Hammer piling also generates a large
amount of ground vibration that is unpleasant, as well as potentially causing
damage to buildings and other structures in the vicinity of the piling operation.

Rather than hammering a pile into the ground, a hole can be bored into the
25 ground to the required depth and then the pile can be placed into the hole. Such
a procedure requires the use of a downwardly directed rotating bore mounted
within a steel frame. A mechanical arrangement for rotating the bore is required.
The bore, steel frame and associated mechanical arrangement can be mounted
on the tray of a truck, such that it is easily transported.
30



within a steel frame. A mechanical arrangement for rotating the bore is required. The bore, steel frame
and associated mechanical arrangement can be mounted on the tray of a truck, such that it is easily
transported. 30 27 July 2006 2 Advantageously, boring devices tend not to generate the noise or
vibrations associated with hammer piling devices. Also boring devices are effective for use in large
scale piling operations. Unfortunately, however, the operating cost of boring devicg);n? éi&(raéﬁsglly
higher than that of hammer piling devices. Also, 5 boring a pile hole as compared riving
an equivalent pile is more time consuming. Another di%advantage of boring is that a temporary area is

generally rqul&%ﬂ\j/%%%acm Io?ise. SQil or.backplh%g rt]%(te %Ie holerahfen%(]:essar . 'I;)hls |Br|nconven|ent

: . OusTy., Qorin evices .ten ene e noise . Vi on .
In many situations. ?ernaYWe Y, agﬁammer pung device anrbe used in COI’]]UI’]CEIOI’] Wall[t}‘l asoorlng

device. Both thadsaciaied pilitigrdeniverapitintbelbviirg. ddsicdaandgdavioastam @ifestinekotrageThe

boring devi o ) 5 )
piing device ool A Hbe S P Ea e, DI REn. FoRaser, e SEeplid eea smme
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however, pre-boringa hole adds to the time and cost associated with the piling process. Such
arrangements &aIDIB9IIMASH Bilifi§ ARG RYERLLIRIPANY EIRUS WA B R gRR/ABbed in

an effort to overggRgoHe ARG MBBIERS aRrasiianingthBeABONE SlesChikas saFpnaPMBeRLS.

Hydraulic piling, devices include an upstanding support frame. One or more hydraulic jacking
inconvenient in many situations.

10  Alternatively, a hammer piling device can be used in conjunction with a boring
device. Both the hammer piling device and the boring device can be mounted on
a truck tray. The boring device can be used to pre-bore a hole. A pile can then be
placed into the hole and a hammer piling device can then be used to hammer the
pile into the ground to the required depth. Advantageously, pre-boring the hole

15 has been found to generate less vibration compared with the previously
mentioned hammer piling device when used for the entire piling process.
Unfortunately, however, pre-boring a hole adds to the time and cost associated
with the piling process. Such arrangements are also of limited piling capacity.

20 Hydraulic piling devices have been developed in an effort to overcome some of
the problems associated with the above described arrangements. Hydraulic piling
devices include an upstanding support frame. One or more hydraulic jacking
cylinders are connected at their upper ends to the support frame and extend
downwardly within the frame. The lower ends of the hydraulic cylinders include a

25 means for engaging the upper end of the pile. Alternatively, a means is provided
at the lower ends of the hydraulic cylinders for gripping around the pile.
Extension of the hydraulic cylinders causes the pile to be forced into the ground.
The support frame is provided with counter weights to ensure that extension of
the hydraulic cylinders causes the pile to be forced into the ground, rather than

30 causing the support frame to lift from the ground. Thus, the pile is driven into the

ground not by hammering or boring, but instead by a pushing force. This



cylinders are connected at their upper ends to the support frame and extend downwardly within the
frame. The lower ends of the hydraulic cylinders include a 25 means for engaging the upper end of the
pile. Alternatively, a means is provided at the lower ends of the hydraulic cylinders for gripping around
the pile. Extension of the hydraulic cylinders causes the pile to be forced into the ground. The support
frame is provided with counter weights to ensure that extension of the hydraulic cylinders causes the
pile to be forced into the ground, rather than 30 causing the support frame to lift fr H&&@Qﬁd
Thus, the pile is driven into the ground not by hammering or boring, but instead by a pushing force.

This 27 July 2006 3 provides a d vit%e that is, in relf;\tive terms,,su sﬁan ially fTree of gperating noise,
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and which geneora es substantially no vibrations. As a resSult, these devices are ~Often referred’to as

"silent piling degitgsvhish) glenrrateelpubsistiniglyile pibrajiovschises ireduliethesendsicds rdrerent

problems and/o(gf[t%’ﬂi%tfigﬂgdliqigga&% r&fﬁ%ﬁ%@ﬁc@%d.rau”c jacking cylinders act on the upper end of
t am

the pile, the height of the steel support must be more than double the pile 10 length for pile
installation. These support frames are considerably higher than those of hammer piling machines, and

consequersly ingHigRHuIBRETeRIsIRIABIEN a1y WHIEhRES! PRicARSIderRiMRENNSHHRgRNd

operating the device. Also, installation of these support frames tends to be, in relative terms, time
consuming, labBIRAISBSSARS/Qn i THEFI9OE costly. 15 Further, once a silent piling machine is installed
in place and the counter weights are fitted to the support frame, it is a very time consuming, labour

intensive and , o ,
In instances where the hydraulic jacking cylinders act on the upper end of the

pile, the height of the steel support frame must be more than double the pile

10 length for pile installation. These support frames are considerably higher than
those of hammer piling machines, and consequently include an inherent
instability factor, which must be considered when installing and operating the
device. Also, installation of these support frames tends to be, in relative terms,
time consuming, labour intensive and therefore costly.

15
Further, once a silent piling machine is installed in place and the counter weights
are fitted to the support frame, it is a very time consuming, labour intensive and
therefore costly process to move the device. This potential problem is particularly
evident if, during the piling process, the pile encounters a large rock or other

20 object below the surface of the ground, thereby preventing further piling in that
particular location. The portion of the pile extending from the ground prevents the
device being moved to a new location, leaving the device idle. Indeed, the
device remains idle until the pile portion extending from the ground is broken off.
Only at this point can the device be moved to a new location.

25

Finally, such devices are difficult to level on uneven or sloping ground.

It would therefore be desirable to address at least some of the above mentioned
problems associated with existing piling and boring devices.
30



therefore costly process to move the device. This potential problem is particularly evident if, during the
piling process, the pile encounters a large rock or other 20 object below the surface of the ground,
thereby preventing further piling in that particular location. The portion of the pile extending from the
ground prevents the device being moved to a new location, leaving the device idle. Indeed, the

device remains idle until the pile portion extending from the ground is broken off. (29'% tlg@é)oint can
the device be moved to a new location. 25 Finally, such devices are difficult to levét'o Wh or
sloping ground. It would therefore be desirable to addréss at least some of the above mentioned
problems associated with existing piling and.barjng devices. 30 27 July 2006, 4.In particular, it would
be desirable to oA RICHING A eIt Eai? B CBSE: A VR Fee SEh&RIVES impact
noise and vibratiperadtedculdsisdidity dessirablatopervidpasideviee ahatibcaigeffective to manufacture
5 and use. It would be yet further desirable to provide a piling device having a large piling capacity,
which is stable, easily manceuvrable and relatively simple to level on sloping or uneven terrain. 10
Summary of thél WoelstialsAbediariRieoioepsydet dHgias s inositidectiveie imarovegédre piling
device. The devjgg ipgludes a support frame. The lower end of the support frame is mounted on a
footing. A mechanism for gripping a pile and a mechanism for

It would be yet further desirable to provide a piling device having a large piling
capacity, which is stable, easily manoeuvrable and relatively simple to level on
sloping or uneven terrain.

10

Summary of the Invention

According to one aspect of the present invention, there is provided a piling
device. The device includes a support frame. The lower end of the support frame
is mounted on a footing. A mechanism for gripping a pile and a mechanism for
15  driving the pile into the ground are pivotally connected to and supported by the
frame. The pivotal connection of the gripping and driving mechanisms to the
frame enables a pile gripped by the gripping mechanism to be aligned in the
desired orientation relative to the frame prior to being forced into the ground.

20 Such an arrangement may enable both the horizontal and vertical adjustment of
a pile for installation.

Adjustability of the pivotal connection could be by any suitable means. In one
particularly preferred form, pivotal adjustment is undertaken via at least one

25 hydraulically actuated cylinder connected between the frame, and the driving and
gripping mechanisms.

It is envisaged that the pivotal connection could be adjustable via a control panel.

30 According to another aspect of the present invention, there is provided a piling

device. The device includes a support frame. The lower end of the support frame



15 driving the pile into the ground are pivotally connected to and supported by the frame. The pivotal
connection of the gripping and driving mechanisms to the frame enables a pile gripped by the gripping
mechanism to be aligned in the desired orientation relative to the frame prior to being forced into the
ground. 20 Such an arrangement may enable both the horizontal and vertical adjustment of a pile for
installation. Adjustability of the pivotal connection could be by any suitable means2:’9u?éme\dz?2 rticularly
preferred form, pivotal adjustment is undertaken via at least one 25 hydraulically &ct o der
connected between the frame, and the driving and griéping mechanisms. It is envisaged that the
pivotal connection, cauiibge adlusiabic via & captialpansl. ARdccording to anotheraspect bhe
present invention, Rere i provi eda %iling GEVRESThE aIRR LRI FES & suppor{3 rame. The lower
end of the suppniviingrttee 2316 ilyR2BEEYD is charente nectetbtsting d Aupponiadivy tfloe frappend lkepile and
a mechanism I, (idving o Bil AN GEOHRM AFG HRRSIA 0 ARCSHBRALRSLPY She liag, The
frame includes at least one opening provided in the'Side thereof to facilitate removal ot the device
from around a peepudlighjhexeavitefPonarreeupte Bariathe astending framdhadieiétiwo openings
located ongpposite sides of the frame. The opening(s) is/are sized to allow a pile partially extending
from the ground to 10 pass there through in the event that the frame has to be moved durint% the piling

operation. The Ht R2&{OHB: dpenifiNad)Pedsioline PRAMHNSdasAtRAL S ARRNE G ciides tof the

frame.

The opening(s) is/are sized to allow a pile partially extending from the ground to
10  pass there through in the event that the frame has to be moved during the piling

operation.

The at least one opening may be provided with gate or other suitable closure to
prevent access to within the frame during the piling operation. Each gate may be

15 hingedly connected to the frame such that it can be moved between an open
position and a closed position.

According to a further aspect of the present invention, there is provided a piling
device. The device includes a support frame. The lower end of the support frame
20 is mounted on a footing. A mechanism for gripping a pile and a mechanism for
driving the pile into the ground are connected to and supported by the frame. The

gripping mechanism is hydraulically operated.

In one form, the gripping force applied by the gripping mechanism to a pile is
25 adjustable such that, within practical limits, a gripping force can be selected to

suit a specific requirement.

A control panel may be provided for operating the gripping mechanism, including
selection of a desired gripping force.
30



prevent access to within the frame during the piling operation. Each gate may be 15 hingedly
connected to the frame such that it can be moved between an open position and a closed position.
According to a further aspect of the present invention, there is provided a piling device. The device
includes a support frame. The lower end of the support frame 20 is mounted on a footing. A
mechanism for gripping a pile and a mechanism for driving the pile into the ground 0 ted to
PR Othe

and supported by the frame. The gripping mechanism js hydraulically operated. |
gripping force applied by the gripping mechanism to a%ile Is 25 adjustable such that, within practical

limits, agrlpplngggac%&ca be sel %er to swtatsg?(% fic re umEment. ﬁo%oqgglré)anel may b é)rowded

for operating the gl’lppl?] r%e%i‘yaenism, |ﬁ£|ﬁlapnegc selectioR 67 & desired gripping oreé 30 July 2006

6 According to piljey fiethee.abpe cavithanuieseatarsgrpion ftame i§he devwedendoifriyelevipeohe
device includ I frame | ng.A
echanism for T o T e o B IR OO v

is connected toRfevigeger b%ﬂgnﬁrtﬁedrafﬁb%ﬂwﬁtﬂs raganmysfmmoﬁ@dw@ fRaraoper
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downwardly from the lower end of the pile driving mechanism. Connection of the pile gripping
mechanism to 496 IBURRIRG RoPHReIBilR AYIdRE 10NR HIRRIRMesaRsPrivieRRNegMig asdice with,

in relative termaxgelosedoGRIHER AT Iraithd lowen snarersirbin ORI Sg ik marhieved.

Connection of the pile gripping mechanism to the lower end of the pile driving
10  mechanism desirably provides the piling device with, in relative terms, a lower

centre of gravity. Thus a more stable piling device is achieved.

The driving mechanism and the gripping mechanism may include separate, but
connected frames.
15
According to a still further aspect of the present invention, there is provided a
piling device. The device includes a support frame. The lower end of the support
frame is mounted on a footing. A mechanism for gripping a pile and a mechanism
for driving the pile into the ground are connected to the upper end of the frame
20 and extend downwardly within the frame. The footing includes an arrangement to
allow for movement of the piling device. The footing includes ground mounted
footings and corresponding frame mounted footings. The frame mounted

footings are movably mounted on the respective ground mounted footings.

25  The frame mounted footings may be movably mounted on the respective ground
mounted footings by the inclusion of roller bearing assemblies affixed between

the frame and ground mounted footings.

The bearings may be connected to the frame mounted footings and/or ground
30 mounted footings.



The driving mechanism and the gripping mechanism may include separate, but connected frames. 15
According to a still further aspect of the present invention, there is provided a piling device. The
device includes a support frame. The lower end of the support frame is mounted on a footing. A
mechanism for gripping a pile and a mechanism for driving the pile into the ground are connected to
the upper end of the frame 20 and extend downwardly within the frame. The footing_jnclud n
arrangement to allow for movement of the piling device. The footing includes gro d%@ﬁ‘?gg
footings and corresponding frame mounted footings. The frame mounted footings are movably

mounted on the espegiive. groHRd MONAIRA Jagiings, 25 dhe freme meunicd fotings may g movably
mounted on the respective ground moun ootings by the inclusion of roller bearing assemblies

affixed betweerantiextantt @eid egoeatmpaitetffaotegsd Trelrebmuystedyduicgs he taeditatehe
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/
horizontally orientated hydraulic cylinders may be connected to and extend between each pair of
frame and grougi® uneLanedDfeonays e Mrditaeding®vement of the device in the vertical and/or
horizontal direction relative to the ground and ground mounted footings. 5 The ability to move the
piling device enables the device to be adjusted and/or moved to a new piling site if and when

required. Each bRenatiiiyr @B evarder WG Brvicacpearientie sl tois estitgied and/or

moved to a new piling site if and when required.

Each of the hydraulic cylinders may be independently operated via a control
10  panel.

In one form, the piling device includes counterweights mounted on the frame so
as to prevent the frame from moving during the piling operation. Specifically, the
weights are provided to prevent lifting of the frame during the piling process.

15
The counterweights may rest on horizontal support surfaces provided on
opposite sides of the frame. The counterweights may be releasably secured to
the frame.

20 In a preferred form, the device can be moved with the counterweights mounted
on the frame. This is advantageous, because existing silent piling devices require
the counterweights to be removed from the frame prior to moving the device.
Thus, the present invention provides a considerable time saving when movement
of the piling device is necessary.

25
More than one aspect of the aspect of the present invention has been described
above. It is to be appreciated that these aspects can be considered separately or

in combination.

30 It will be convenient to hereinafter describe a preferred embodiment of the

invention with reference to the accompanying drawings. The particularity of the



10 panel. In one form, the piling device includes counterweights mounted on the frame so as to
prevent the frame from moving during the piling operation. Specifically, the weights are provided to
prevent lifting of the frame during the piling process. 15 The counterweights may rest on horizontal
support surfaces provided on opposite sides of the frame. The counterweights may be releasably
secured to the frame. 20 In a preferred form, the device can be moved with the czéipt M%ﬁ&ﬁs
mounted on the frame. This is advantageous, becausg existing silent piling devices'r ﬂﬁ'i e
counterweights to be removed from the frame prior to moving the device. Thus, the present invention
provides a considerable fime savinggunenanoverant, of theipling device s neceseany o Mre than
one aspect of the asp%ct 3 the present invention Ras bee (}esc 154 Caboveo Hs o epappreciated
that these aspeitis icaeti®ponsidered separately or in combination. 30 It will be convenient to
hereinafter describe a preferred embodiment of the invention with reference to the accompanying
drawings. The particularity of the 27 July 2006 8 drawings is to be understood as not limiting the
preceding broaBiridoapacption pfdheerawingsrief Description of the Drawings 5 In the drawings:
Figure 1 illgstrates g Gugmﬁaypatic form a plan view of one embodiment of a

Figure 1 illustrates in diagrammatic form a plan view of one embodiment of a
piling device according to the present invention.
Figure 2 is a front view of the piling device of Figure 1.
Figure 3 is a side view of the piling device of Figure 1.
10

Detailed Description of the Drawings

Referring to the drawings, there is illustrated a device 10 for driving reinforced
concrete and H-beam piles into the ground. The device 10 includes a steel
support frame 12. The frame 12 includes upstanding beams 14,16 and cross-

15 beam 18. The lower end of the support frame 12 is mounted on a footing 20,
which will be described in greater detail later in the detailed description.

A mechanism 22 for gripping a pile P is provided. The mechanism 22 includes a
clamping frame 24. The clamping frame 24 houses powerful hydraulic cylinders
20 (not visible) which are provided to actuate pile engaging clamps (not visible)
provided within the mechanism 22. The pile engaging clamps are configured to

grip about the circumference of the pile P.

A mechanism 26 for driving the gripping mechanism 22 and pile P in a downward
25 direction relative to the frame 12 is provided. The driving mechanism 26 includes
a driving frame 28. The clamping frame 24 is connected to and suspended
beneath the driving frame 28 within the frame 12. The driving frame 28 is
mounted to cross-beam 18. The driving frame 28 includes four long-stroke
hydraulic cylinders 30. Extension of the cylinders 30 causes the lower ends 32 of
30 the cylinders 30 to move downwardly relative to the frame 12 and the driving

frame 28. The lower ends 32 of the cylinders 30 are connected to the clamping



piling device according to the present invention. Figure 2 is a front view of the piling device of Figure 1.
Figure 3 is a side view of the piling device of Figure 1. 10 Detailed Description of the Drawings
Referring to the drawings, there is illustrated a device 10 for driving reinforced concrete and H-beam
piles into the ground. The device 10 includes a steel support frame 12. The frame 12 includes
upstanding beams 14,16 and cross 15 beam 18. The lower end of the support frargz 32Iis r@ﬁénted on
a footing 20, which will be described in greater detail later in the detailed descripti6h.AMeHanism 22
for gripping a pile P is provided. The mechanism 22 in¢ludes a clamping frame 24. The clamping
frame 24 houses powstiul hydiadlc.cyinders 20 ot isibl) phich ate previdediaastuate pje
engaging clamps %r]]ot v&f%ﬁ’e%jprovige Within thé mednaniam 22 the pile engagi%g%lamps are
configured to dgaprabeudoveviecdinfeiatice tof the ipden .12 todotanibmiie fdrintaving gneugdpping
mechanism 22 and pile P in a downward 25 direction relative to the frame 12 is provided. The driving
mechanism 26 includes a driving frame 28. The clamping frame 24 is connected to and suspended
beneath the driVifg) fsrieRdraneind®agraivetally Teenagolad flankea® isl tmatimb@t® Sbsdheam 18.
The drivings frargea fp g it sipke inamie Ao o diensing plip eylioders S0

causes the lower ends 32 of 30 the cylinders 30 to move downwardlﬁ relative to the frame 12 and the

driving frame 2glatiye |fvdherigame drbeuinaivel ¥taky By psivetinRigylingers 386y 2006 9
frame 24, such ¢fyahaxiession Qfithectytingsrseith Ghdsaaie FaaINg & amars frame 28. This

enables the pile P to be adjusted to the desired angle relative to the frame 12

prior to driving into the ground.

10
Providing a separate gripping mechanism 22 mounted below the driving
mechanism 26 lowers the centre of gravity of the overall piling device 10. This
provides a more stable device 10 when compared to many existing piling
devices.

15

Openings 38,40 are provided on opposite sides of the frame 12. The openings
38,40 are advantageously of a size sufficient to enable the frame 12 to be moved
away from a pile partially extending from the ground, should the piling process
encounter difficulties (such as the pile P encountering impenetrable rock).
20
The footing 20 includes six ground mounted footings 42,44,46,48,50,52 and six
corresponding frame mounted footings 54,56,58,60,62,64. Each of the ground
mounted footings 42,44,46,48,50,50 includes a channel 66 (most clearly
illustrated in Figure 3). Each channel 66 accommodates a frame mounted
25 footing. Each pair of ground mounted footings 42,44,46,48,50,52 and frame
mounted footings 54,56,58,60,62,64 are separated by roller bearings 68.

Vertically extending hydraulic cylinders 70 are connected between the frame 12
and the frame mounted footings 54,56,58,60,62,64. The hydraulic cylinders 70
30 are provided for raising and lowering the device 10.



to move downwardly relative to the frame 12 to force the pile P into the ground. The driving frame 28
is pivotally connected to beam 16 at pivots 34. The 5 clamping mechanism 22 and driving mechanism
26 can be angularly adjusted relative to the frame 12 about pivot 34 by hydraulic adjusting cylinders
36. Cylinder 36 is connected between the frame 12 and the driving frame 28. This enables the pile P
to be adjusted to the desired angle relative to the frame 12 prior to driving into theﬁ%%é)
Providing a separate gripping mechanism 22 mounted §elow the driving mechani ¥ % the
centre of gravity of the overall piling device 10. This p} vides a more stable device 10 when compared
to many existing, piling . devices. 15 Openings 38,4Q.are prayi on opposite sides of the frame 12.
The openings SPHO N d gt Y L AR B e R R B R vy
from a pile partfedignext@raigtiiegrdund noanchi et dodtditigs @ifliet #0des50 it olimee ydiififrktid? (such
as the pile P engauntering. | I Kk he-fqati I [ d - footings
12,046.48,508 B ol o Bl CR b S0 2o e T the
ground mountdeyitsiaies 4 2mpevidedd@onaringdbeadsiaemailss theosidewaly dirgstiansd in Figure
3). Each channel 66 accommodates a frame mounted 25 footing. Each pair of ground mounted
footings 42,44,46,48,50,52 and frame mounted footings 54,56,58,60,62,64 are separated by roller
bearings 68. VEARLAY BRAHRIHNSIRYIE SYingers Prrxidesbifbasie HeakbartharpsaRieIdaand the

frame mounted{feeines paned PB1GMLESEJ).he hydraulic cylinders 70

Finally, it is to be understood that various alterations, modifications and/or
10  additions may be introduced into the construction and arrangement of the parts

previously described without departing from the spirit or ambit of this invention.



30 are provided for raising and lowering the device 10. 27 July 2006 10 Horizontally extending
hydraulic cylinders 72,74 are connected between the frame 12 and the ground mounted footings
42,44,46,48,50,52. The cylinders 72 are provided for moving the device 10 in the forward and reverse
directions. Cylinders 74 are provided for moving the device 10 in the sideways directions. Each of the
various hydraulic cylinders provided in the device 10 are operable via a control paéufal g]ot i@a{gtrated).
Finally, it is to be understood that various alterations, r1‘n1odifications and/or 10 add ior{ AN
introduced into the construction and arrangement of the parts previously described without departing
from the spirit o§ emf\)/iéof this invention. 27 July 2006 CLAIMS 1 A piling device, including: support
frame having a d mounted on a footing; 5 a mechanism for gripping a pile; mechanism for
driving the pile into the ground; the gripping mechanism and the piling mechanism being pivotally

connected to and sup r - the pivotal connection of the gripping and driving
mechanisms toq 10 thg%r%mrﬁ%b%%ggﬁ'hgq%ﬁﬁﬁe ripped by the gripping mechanism to be aligned in the

desired orientation relative t@ iePPam& aneriaviedng lameaseitonpenigdanda folin@vice according to
claim 1, wherein the pivotal @H%%W%?'Eﬁpﬁ%@@w%“ adjustment of a pile gripped by the
gripping mechanism relative to ’
a mechanism for driving the pile into the ground;
the gripping mechanism and the piling mechanism being pivotally
connected to and supported by the frame;
the pivotal connection of the gripping and driving mechanisms to
10 the frame enabling a pile gripped by the gripping mechanism to be aligned
in the desired orientation relative to the frame prior to being driven into the

ground.

2. A device according to claim 1, wherein the pivotal connection enables
15 angular adjustment of a pile gripped by the gripping mechanism relative to
the frame.

3. A device according to claim 1, wherein a pivotal adjustment actuator is
provided, the actuator including at least one hydraulically actuated cylinder
20 connected between the frame, and the driving and/or gripping

mechanisms.

4. A piling device, including:
a support frame having a lower end mounted on a footing;
25 a mechanism for gripping a pile;
a mechanism for driving the pile into the ground;
the gripping mechanism and the piling mechanism being connected
to and supported by the frame; wherein
the frame includes at least one opening provided in the side thereof
30 to facilitate removal of the device from around a pile partially extending

from the ground.



the frame. 3. A device according to claim 1, wherein a pivotal adjustment actuator is provided, the
actuator including at least one hydraulically actuated cylinder 20 connected between the frame, and
the driving and/or gripping mechanisms. 4. A piling device, including: support frame having a lower
end mounted on a footing; 25 a mechanism for gripping a pile; mechanism for driving the pile into the

ground; the gripping mechanism and the piling mechanism being connected to arg?;gjp&og@% by the
frame; wherein the frame includes at least one openinﬁ%orovided in the side there ifitate
[

removal of the device from around a pile partially extending from the ground. 27 July 2006 12 5. A
device according to Cltﬂlmed' Wherelnathe ?ﬁ%%'nfﬁ L? s%ed to %I]Iow a Rflne Partlalytext?lradlnag flrloem the

ground to passthere hr%u\g/;lﬁelna SVt &'frame has 16 Bgemovgeds&bzneng thé pIan F())peration.

5 6. A device accordingattatigiexténaingrdionthtinelevimeniohdtudesshwre o Enivgsh linctte coend ppaisite
sides of the frame. 7. t‘h giil*igg]g%vég%iBglw&%adﬁmggﬁef@ﬂ@_%%\gr% gr{ower end mounted on a
or driving t

footing; 10 a mechanism tor gripping a pile; a mecharism e pile into the ground; the
gripping mechanism and the piling mechanism being connected

5 6. A device according to claim 4, wherein the device includes two openings

located on opposite sides of the frame.

7. A piling device, including:
a support frame having a lower end mounted on a footing;
10 a mechanism for gripping a pile;
a mechanism for driving the pile into the ground;
the gripping mechanism and the piling mechanism being connected
to and supported by the frame; wherein
the gripping mechanism is hydraulically operated;
15 the gripping force applied by the gripping mechanism to the pile is
adjustable; and
a control panel is provided for operating the gripping mechanism,
including selection of a desired gripping force.

20 8. A piling device, including:
a support frame having a lower end mounted on a footing;
a mechanism for driving a pile into the ground;
the upper end of the pile driving mechanism is connected to the
upper end of the frame and extends downwardly relative to the frame;
25 a mechanism for gripping a pile; wherein
the gripping mechanism is connected to and extends downwardly
from the lower end of the pile driving mechanism; and
the driving mechanism includes a driving frame and hydraulic
cylinders extendable downwardly relative to the driving frame, wherein the

30 lower end of the cylinders are connected to the gripping mechanism.



to and supported by the frame; wherein the gripping mechanism is hydraulically operated; 15 the
gripping force applied by the gripping mechanism to the pile is adjustable; and a control panel is
provided for operating the gripping mechanism, including selection of a desired gripping force. 20 8. A
piling device, including: a support frame having a lower end mounted on a footing; a mechanism for
driving a pile into the ground; the upper end of the pile driving mechanism is conn%?gﬂég%h upper
end of the frame and extends downwardly relative to the frame; 25 a mechanism f ' %89 pile;
wherein the gripping mechanism is connected to and é tends downwardly from the lower end of the

pile driving me(‘gpanis ; a|id the qcr:iviri]g mglcnhanism includes a driving frame and hydraulic cylinders
extendable downwar Iy?el‘gl%ve Y& the grlvmggframe, wherein the 30 lower end of the cylinders are

connected to the gripping mechiapism . feamiuha2bgea 1@ £pilingp detddeyrirefoditing;a support frame
having a lower end mountedaoH]gcfr?ﬁiggi fﬁrrﬁﬁgﬁﬁ@%{@[ gripping a pile; a mechanism for driving
anism a

the pile into the ground; 5 the gripping mec SIl e b_iling mechanism being connected to and
supported by the frame; the foBteRpanamiteg drvingithtopiedatobithgeand;respective frame

5 the gripping mechanism and the piling mechanism being connected
to and supported by the frame;
the footing including ground mounted footings and respective frame
mounted footings;
the frame mounted footings being movably mounted on the
10 respective ground mounted footings; and
vertically orientated hydraulic cylinders connected to and extending
between each pair of frame and ground mounted footings to facilitate
movement of the device in the vertical direction relative to the ground and
ground mounted footings.
15
10. A device according to claim 9, wherein the frame mounted footings are
movably mounted on the respective ground mounted footings by the
inclusion of roller bearing assemblies between the frame mounted footings
and ground mounted footings.
20
11. A device according to claim 10, wherein the bearings are connected to the

frame mounted footings and/or ground mounted footings.

12. A device according to claim 9, wherein horizontally orientated hydraulic
25 cylinders are connected to and extend between each pair of frame and
ground mounted footings, to facilitate movement of the device in a

horizontal direction relative to the ground and ground mounted footings.

13. A device according to claim 9, including counterweights mounted on the

30 frame to prevent the frame from moving during the piling operation.



mounted footings; the frame mounted footings being movably mounted on the 10 respective ground
mounted footings; and vertically orientated hydraulic cylinders connected to and extending between
each pair of frame and ground mounted footings to facilitate movement of the device in the vertical
direction relative to the ground and ground mounted footings. 15 10. A device according to claim 9,
wherein the frame mounted footings are movably mounted on the respective grougg m?u é footings
by the inclusion of roller bearing assemblies between the frame mounted footings r‘Hd’ é’rg Fﬁ
mounted footings. 20 11. A device according to claim 1 , Wherein the bearings are connected to the
frame mounted footings and/or ground mounted fogtings. 12. A device according to claim. 9, wherein
norizontally oricatectt VAL ECRR QUL Rars TN ERral (e S RS R S S rame
and ground mounted dootiteyweigifdsilitatated ventieafi@intee device in a horizontal direction relative to
the ground and ground mounted footings. 13. A device according to claim 9, including counterweights
mounted on the 30 frame to prevent the frame from moving during the piling operation. 27 July 2006
14 14. A device according to claim 13, wherein the device can be moved with the counterweights
mounted on the frame.



