1 A PILING DEVICE Introduction The present invention relates generally to the construction and
building 5 industries and in particular, to constructing foundations. The invention specifically relates to
a device for driving piles, and will hereinafter be described in that context. Nevertheless, it is to be
understood that the invention need not be limited to that specific use and may instead have a broader
application to that described herein. 10 Discussion of Prior Art The driving of reinforced concrete and
H-beam piles is of fundamental importance in an array of construction and building applications.
Various pile driving techniques exist, involvin éeﬁﬂéi?& of pile driving devices. 15 One form
of existing pile driving device is the hammer piling device. Hammer piling devices include a hammer,
which is used to repeatedly free-fall on the upper end of a pile to drive it into the ground. The hammer
is mounted in a&@ﬁ&%@gg steel frame and is lifted within the frame using a hydraulic lifting 20
assembly. The Fieel fierpenmapemtiveuntsdidisegiinemtiie grotmsl abadacasion inandidbuildindesired to
hammer a pile. Al ernative%,ﬁgue. steel frame mare/?)be mounted Onigr‘i tray.of a trLt K in,order to provide

mobility to the HACHN RSy g%u%ftw&lﬁﬁne iliﬁ%n&g\ﬂﬁﬁg%r né%iﬂ?%os FrediVETON
manufacture argbositicalt), itengie,teelatividyieasitpmariaplg hsitasempdingilRShsitemaRoe vajor

disadvantage of hammer piling devices is that repeated.impact of the hammer on the upper.end of the
ol 15 very moiSESHEIBE], MRS SR AU TRIRSRt b G5 PSR e SR e AV Rialon that
is not only unplageanhdtubealtintrd tacstthatuspledifioageeotsid rovmdingtaitlingseng broadsiructures.

30 Another option exists in the form of hole boring devices. Rather than hammering a pile into the
ground, a hole BRI el AeSGHRANE &R

10
Discussion of Prior Art
The driving of reinforced concrete and H-beam piles is of fundamental
importance in an array of construction and building applications. Various pile
driving techniques exist, involving the use of a range of pile driving devices.

15

One form of existing pile driving device is the hammer piling device. Hammer
piling devices include a hammer, which is used to repeatedly free-fall on the
upper end of a pile to drive it into the ground. The hammer is mounted in an
upstanding steel frame and is lifted within the frame using a hydraulic lifting

20 assembly. The steel frame may be mounted directly on the ground at a
location in which it is desired to hammer a pile. Alternatively, the steel frame
may be mounted on the tray of a truck in order to provide mobility to the
device. Advantageously, hammer piling devices are relatively cost effective to
manufacture and use and, if mobile, relatively easily movable between piling

25 sites. One major disadvantage of hammer piling devices is that repeated
impact of the hammer on the upper end of the pile is very noisy. Indeed, the
repeated hammer impact on the pile can generate ground vibration that is not
only unpleasant, but can lead to structural damage of surrounding buildings
and other structures.

30
Another option exists in the form of hole boring devices. Rather than
hammering a pile into the ground, a hole can be bored into the ground to the
required depth, following which a pile is placed into the hole. Hole boring



required depth, following which a pile is placed into the hole. Hole boring 2 devices incorporate a
downwardly directed rotating bore rotatably mounted within a steel support frame. The bore is rotated
by a suitably configured rotating mechanism. The frame may be mounted directly on the ground at a
location in which it is desired to bore a hole. Alternatively, the frame, rotating 5 bore and rotating
mechanism may be mounted on a truck tray in order t& provide a mobile arrangement. Boring devices
provide the benefit of generating less noise and ynpleasant and é%ﬂotentially dam%g?gmg vibrations in the
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operations. Disagviantageseel usippdoriransievitas ingusledhe faridhey they ties peneiidyrbigher
operating costs when compared to hammer piling devices. It is also mor? time consuming to bore a
hole than hamrRIELTIENACAEHERed Fe L AEERS BE FORHURHIS HENGER e akIhRIoR placing

soil to be used [HaatipackdfiNitgon piles deirétisccabreedeoieyexlient aiverpmpedisitas, iompagsible to
use a boring device in conjunction with a hammer piling device. In this regard, a hole may be initially
partially pra-boRRI G dBGHIAG dBGRER Mo Y BReMSL TSR At 56 deatafy BraSSoled hole
and a hammer gfbpitiecadevicictaerabgechtsnhammer the pile to the desired depth. Partially pre-boring
the hole advantageously reduces the amount of vibration generated when compared to using a

hammer piling device for the entire process. However, drawbacks do exist in partially pre-boring a
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shortcomings. P° entially vibrations in the area surrounding the
10 devices are also effective for use in large scale piling operations.
Disadvantages of using boring devices include the fact that they have
generally higher operating costs when compared to hammer piling devices. It
is also more time consuming to bore a hole than hammer a pile. A dedicated
area must also be temporarily provided in the vicinity for placing soil to be used

15  in backfilling a pile hole. This can be inconvenient on cramped sites.

It is possible to use a boring device in conjunction with a hammer piling device.
In this regard, a hole may be initially partially pre-bored using a boring device.
A pile may then be inserted into the partially pre-bored hole and a hammer
20  piling device then used to hammer the pile to the desired depth. Partially pre-
boring the hole advantageously reduces the amount of vibration generated
when compared to using a hammer piling device for the entire process.
However, drawbacks do exist in partially pre-boring a hole, including increases
in time and cost. Further, partial pre-boring is generally only useful in

25 applications of limited capacity.
Hence, each of the above described techniques has associated shortcomings.

Hydraulic piling devices (often referred to as “silent piling devices”) have been
30 developed in an attempt to address at least some of these shortcomings. The
general configuration of hydraulic piling devices is to include an upstanding
support frame, with one or more hydraulic jacking cylinders connected to and
extending downwardly within the frame. An arrangement for engaging an



Hydraulic piling devices (often referred to as "silent piling devices") have been 30 developed in an

attempt to address at least some of these shortcomings. The general configuration of hydraulic piling

devices is to include an upstanding support frame, with one or more hydraulic jacking cylinders

connected to and extending downwardly within the frame. An arrangement for engaging an 3 upper

end of a pile is generally connected to a lower end of the jacking cylinders. Alternatively, the

arrangement for engagigg an upper end of a pile is re&aced with a gH ing arrangement for gripping
i
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is that theysgeng;ﬁrt]%ée}g less noise and ground vibration when compared to hammer piling devices.

In such an arrangement, extension of the hydraulic cylinders causes the pile to
be forced (or pushed) into the ground. Counterweights are typically provided
on the support frame to ensure that extension of the hydraulic cylinders forces

10 the pile into the ground, rather than causing the hydraulic piling device to lift
upwardly from the ground.

One advantage of hydraulic piling devices is that they generate far less noise
and ground vibration when compared to hammer piling devices.
15
Disadvantages of many existing hydraulic piling devices include the relatively
time consuming process of moving those devices from one piling site to
another piling site. This is exacerbated by the design of these devices, which
require counterweights to be unloaded from the device before the device can
20 be moved. The counterweights then have to be reloaded onto the device

before it can be used to drive a pile at the next site.

The time consuming process of moving many existing hydraulic piling devices
is also undesirable in instances where a large object such as a rock is

25 encountered during the piling process. A partially driven pile can undesirably
create an extended downtime, as it is usually necessary to first break off the
portion of the pile extending from the ground before going through the process
of moving the piling device to another location.

30 The support frames of many existing hydraulic devices have a height
approximating twice the pile length. This height can result in an inherently
unstable device, which must be taken into consideration when moving,

installing and operating the device.



15 Disadvantages of many existing hydraulic piling devices include the relatively time consuming
process of moving those devices from one piling site to another piling site. This is exacerbated by the
design of these devices, which require counterweights to be unloaded from the device before the
device can 20 be moved. The counterweights then have to be reloaded onto the device before it can
be used to drive a pile at the next site. The time consu#ning process of moving many existing hydraulic
piling devices is als_igndesirableéin instances where a Iar%e object such as a rock is 25 encountered

during the piling‘prBeAYENR AR SR LERIIRY CRILRI AR R GRAtItE as it is
usually necessagyaafissh bt eale iy nstipmetithe pexiegdngispmdhs armsuehketradoing

through the process of moving the piling device to another location. 30 The support frames of many
existing hydraulic devices have a height approximating twice the pile length. This height can result in
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site. 10 The inventor has adg{ies?ed number o{ %Ee afore-mentioned problems of many existing piling
devices by des%r%r?&'ﬁtmﬂjp JRE pﬁmagp&’ HOE Rl ﬁtﬁg%tdcﬁvl'ﬁ]t%ﬁ{taﬁional Patent Application No.
PCT/SG2093/000177 (W02004/042152), the entire contents and disclosure of which is incorporated

15 herein by reference. That device addressges the inherent instability of eaylier hydraulic piling devices
by, providing a vt U HEr S S0 B UV o1 it BLREE T LR A S s anc
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provides manevyerabylity of the frame, diydraulic jacking eylindersand grigpios ~5003/000177

(W02004/042152), the entire contents and disclosure of which is incorporated

15 herein by reference. That device addresses the inherent instability of earlier
hydraulic piling devices by providing a wider and more stable footing for
support of the frame, hydraulic jacking cylinders and gripping arrangement
when compared to that of existing hydraulic piling devices. The device also
provides maneuverability of the frame, hydraulic jacking cylinders and gripping

20 arrangement by providing frame mounted footings which are movable relative
to respective ground mounted footings. This arrangement also provides for the
movement of the device irrespective of whether counterweights are mounted
thereon, thereby avoiding the need to unload the counterweights before
moving the device.

25
Further, the device allows for the removal thereof from around a pile partially
extending from the ground. This is possible because of the provision of
openings provided in the opposing sides of the frame. The device can also be
effectively used on sloping or uneven ground by the vertical adjustment of the

30 frame mounted footings relative to the respective ground mounted footings.



20 arrangement by providing frame mounted footings which are movable relative to respective ground
mounted footings. This arrangement also provides for the movement of the device irrespective of
whether counterweights are mounted thereon, thereby avoiding the need to unload the counterweights
before moving the device. 25 Further, the device allows for the removal thereof from around a pile
partially extending from the ground. This is possible beécause of the provision of openings provided in
the opposing S|ﬁies of the frame, The device can alsq be effectlv%éused on sIoéPm or upeven ground

by the vertical d]ﬁsﬁ?}\é‘?ﬂtefﬁewgf%% RB0EtelEYERNgE PSR R 18 gholAteRlounted

footings. 5 ThenppREAGIOS hw.atmgwﬁmm@e\ﬂmomew%tthémter@amam%m%@n No.
PCT/SG2003/000177 has the[_efo gepeérowded conﬁlder &dv ncef in plllnl% devices erally and

hydraulic piling HNAEES TP RMBEI SR EreS BRRRIBLK AP ENRY BYIGHIIA% IHaY TR HRPRT ?H the
stability of existing hydraulic piling devices. It would also be desirable to further improve the
maneuverabilit feX| g hydrauli §$¥ I&Ef 10 |t would be still f rtherch wabLe tog)rovide an
arrangement e ‘fﬁ{é %‘?Mh&’%ﬁ‘" R ABRAQRIE JP LIARET HBREPKS S %x‘i@ g%tﬁ &G W eicture.
Summary of théxyaveoliopiliz dsvistag to one broad aspect of the present invention, there is provided
a

It would also be desirable to further improve the maneuverability of existing

hydraulic piling devices.

10
It would be still further desirable to provide an arrangement enabling the

driving of a pile adjacent or at least close to an existing object or structure.

Summary of the Invention

15 According to one broad aspect of the present invention, there is provided a
piling device. The device includes a support frame, a pile gripping mechanism
for gripping a pile and a pile driving mechanism for driving the pile into the
ground. The pile gripping mechanism and the pile driving mechanism are
connected to and supported by the support frame. The device also includes a

20 rotation assembly to facilitate rotation of the support frame relative to a rotation

footing about a rotation axis.

Such an arrangement may enable the frame, pile gripping mechanism and pile
driving mechanism to be rotated and subsequently maneuvered in a desired

25 direction away from a pile extending partially from the ground.

In one particularly preferred form, the support frame includes a lower support
frame portion, with an upstanding support frame portion mounted thereon; and
with the pile gripping mechanism and pile driving mechanism connected to the

30 upstanding support frame portion.

It is to be appreciated that rotation of the support frame relative to the rotation

footing (and hence also rotation of the pile gripping mechanism and pile driving



piling device. The device includes a support frame, a pile gripping mechanism for gripping a pile and a
pile driving mechanism for driving the pile into the ground. The pile gripping mechanism and the pile
driving mechanism are connected to and supported by the support frame. The device also includes a
20rotation assembly to facilitate rotation of the support frame relative to a rotation footing about a
rotation axis. Such an arrangement may enable the frame, pile gripping mechanism and pile driving
mechanism to be rotated and subse?#ently maneuvered in a desired 25direction '%V?P)ré?from a pile

a
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lower support fisigrep@tiotharithisnwpssanging sstpparifigmeepergenmennies! theieassanrghwith the
pile gripping mechanis HTagnd 4I%erdrivin mechanism connected to the 30upstanding support frame
t

portion. 6 mecA&MER"r MBI RIS Footing) occurs in a generally horizontal plane, but that
this will be at least partially dependent on the evenness and slope of the underlying ground. 5The

piling device may inclyde a first set of ground mounted footings and respective fjrst set of frame
gty Sl o e e T e
mounted footingsspective atirshgementiriiadirsiaiaitetiofeomggoantt e feetions ad idrgeomedinted
footings are disposed erally at one end of. the piling device, and the second 10 set of ground
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mounted footings nd second set of ground ﬂnd {rame maqu t%d fo?.tingg. 15In ong ﬁ;eferred fé)rm, the
rotation footing fg@@ﬁ&ran@ fﬁﬁﬂﬁﬁd generally at one end of the piling'device, and the secon

10 set of ground mounted footings and frame mounted footings are disposed
generally at an opposite end of the piling device. The rotation footing is
generally centrally located between the first set of ground and frame mounted

footings and second set of ground and frame mounted footings.
15 In one preferred form, the rotation footing is generally circular.

The rotation assembly may include at least one hydraulic motor to facilitate
rotation of the support frame relative to the rotation footing. More preferably,
however, the rotation assembly includes at least one pair of hydraulic motors,
20 mounted on the rotation assembly on generally opposite sides of the rotation

axis.

Any suitable arrangement may be provided to allow the frame to rotate upon
and relative to the rotation footing.
25
The piling device preferably includes counterweights mounted on the support
frame to prevent the frame moving during the piling operation. More
specifically, the counterweights are provided to prevent the frame from lifting
during the piling process. The counterweights may rest on horizontal support
30 surfaces provided on opposite sides of the lower support frame portion. The
counterweights may be releasably secured to the lower support frame portion.



The rotation assembly may include at least one hydraulic motor to facilitate rotation of the support
frame relative to the rotation footing. More preferably, however, the rotation assembly includes at least
one pair of hydraulic motors, 20mounted on the rotation assembly on generally opposite sides of the
rotation axis. Any suitable arrangement may be provided to allow the frame to rotate upon and relative
to the rotation footing. 25 The piling device preferably ihcludes counterweights mounted on the support
frame to prevent the fr%me movin% during the pjling operation. Moreggg) cifically, the counterweights

are provided toPrGERP Ml FRIGHOR Yiry B0 AR REnRRIag RS 8y rest
on horizontal suppetedlsigHrcesatovidedies anpusiteisisiisoohirutomer ianen Haimelpotign. The

counterweights ma E}%releasabl secured tg the lower support frame portion. 7 Preferably, the
rotation assemi@fe K FGHRETEIEN R5RS BY BRHAIBRARS ERm R SHRROFL AT HRE Itation
footing about thetgtiatiast exésirimibiae tie ropstideriveighgs need not be unloaded from the support
frame prior_to rotation of the frame about the rotation footing. 5 The rotation assembly may be

operated via a control panel. According to another broad aspect of the invention, there is provided a
piling The rotation assembly may be operated via a control panel.

According to another broad aspect of the invention, there is provided a piling
device. In this aspect, the device includes a support frame having a lower end
10  mounted on a footing, a pile gripping mechanism for gripping a pile, and a pile
driving mechanism for driving the pile into the ground. The pile gripping
mechanism and the pile driving mechanism are connected to and supported by
the support frame in a position generally proximate an outer side surface of the
support frame.
15
In one particularly preferred form, the piling device includes a support frame,
having a lower support frame portion with an upstanding support frame portion
mounted thereon. In this arrangement, the pile gripping mechanism and pile
driving mechanism are connected in a position generally proximate an outer

20  side surface of the upstanding support frame portion.

In this way, the piling device may be used to drive a pile adjacent to or
proximate another object, such as a wall, building or other structure.

25 The pile gripping mechanism and pile driving mechanism may be connected to
a connection member, with the connection member connected to the outer
side surface of the support frame (in particular, to an outer side surface of the
upstanding support frame portion).

30 The pile driving mechanism and the pile gripping mechanism may include
separate, but connected frames.



device. In this aspect, the device includes a support frame having a lower end 10 mounted on a
footing, a pile gripping mechanism for gripping a pile, and a pile driving mechanism for driving the pile
into the ground. The pile gripping mechanism and the pile driving mechanism are connected to and
supported by the support frame in a position generally proximate an outer side surface of the support
frame. 15 In one particularly preferred form, the piling 8evice includes a support frame, having a lower
support frame portion wrth a tandlng support frame portion mounted thereon. In thls ar gement,

the pile gripping hE¥h&NR ﬁ{r W@'dmﬁn SRS ASIADED M AT AR oMK ich
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portion, enablingpaitedirinedtby tiseriredrippinganeshaoispritehedsnayediraladiesto shirakpstanding
support frame portion prior to being driven into the ground. Adjustment of the connection member

relative 5 to themu?)%'fﬁ‘ndlng support frame portion may be by way of a hydraulically operated actuator
operated from a control panel, or by any other swtable means. A pivotal drsplacement member in the

form of an arm rovided 10 to pivota Iac the I‘Ip echanism pile
criving mechar R YIE IS ARG T FYGPALS T €l S D Shebb eSS pping
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mechanism 20rekatinplég the aotuatiigpammeoriEn may be mounted to the connection member
15  for contact with the pile driving mechanism (or frame thereof) to pivotally adjust

the pile gripping mechanism and pile driving mechanism relative to the

connection member. In another possible arrangement, the actuating arm or pin

may be mounted to the driving frame for contact with the connection member

to pivotally adjust the pile gripping mechanism and pile driving mechanism

20 relative to the connection member.
The actuating arm or pin may include a screw threaded arrangement.

The previously referred to outer side surface would typically be provided on an
25 outer side of the support frame. In such an arrangement, the support frame

preferably has an opposing outer side. Moreover, the piling device preferably

includes a side support frame connected to the opposing outer side of the

support frame. The side support frame may include a side support frame

footing, with the side support frame footing being movable in a generally
30 vertical direction relative to the side support frame.



The actuating arm or pin may include a screw threaded arrangement. The previously referred to outer
side surface would typically be provided on an 25 outer side of the support frame. In such an
arrangement, the support frame preferably has an opposing outer side. Moreover, the piling device
preferably includes a side support frame connected to the opposing outer side of the support frame.
The side support frame may include a side support frathe footing, with the side support frame footing
being movable in a geperally 30vertical direction relative to the seid_e support frame, 9 The sjde support

frame is providedfoHGRRMARSBIIAMAIS REPYASIR AU SIRRIFR TG SURRAE, THHE P4EWSt in
preventing lift ofHéeiavipRPH! frapie danaddhespite iripieyaaagsFt of iecpdinghaavieemaayinatyde at
least one hydraulic cylinder connected to and extending between the side support frame and the side
support frame HRREGSRLAGRECGERRrally vertical movement of the side support frame footing relative
to the side support frame. In this way, the footing of the side support frame may be raised from the

ground during operation of the rotation 10assembly. The footing may also be vertically adjusted to take
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crane or winch assgibly festmeseumerisida Nilspote frapnipring Hesitne Easparf thenpildodBrgipping
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to and betweenghetisisledraesitied sisppdadeacisica fvsingagnthéhtobydiaolicaly sideisigsporane or
winch may be qpa?r%aetegn\g)a} abcéor}g%éoda r}(racl)'m the ground during operation of the rotation
10 assembly. The footing may also be vertically adjusted to take into account

uneven and/or sloping ground.

The piling device may include a hydraulically actuated crane or winch
assembly for maneuvering a pile into a gripping position. Each of the pile

15  gripping mechanism and pile driving mechanism may include a side opening to
readily allow a pile to be maneuvered by the crane or winch into the gripping
position.

Both the hydraulic cylinder connected to and between the side frame and its
20 associated footing, and the hydraulically actuated crane or winch may be
operated via a control panel.

In a preferred form, the support frame includes at least one pair of
counterweight supports (and preferably two counterweight supports), with each

25 counterweight support having a counterweight support surface for mounting
counterweights thereon. Each counterweight support is preferably movable in
a generally horizontal plane relative to the support frame between a piling
position and a non-piling position.

30 It is to be appreciated that the non-piling position would generally correspond
to each counterweight support (with counterweights mounted thereon) located
directly above the lower support frame portion; and the piling position would
generally correspond to at least a portion of each counterweight support (with



In a preferred form, the support frame includes at least one pair of counterweight supports (and
preferably two counterweight supports), with each 25 counterweight support having a counterweight
support surface for mounting counterweights thereon. Each counterweight support is preferably
movable in a generally horizontal plane relative to the support frame between a piling position and a
non-piling position. 30lt is to be appreciated that the nbh-piling position would generally correspond to
each counterweight su ormwith counterwei%t)l 6‘31 mounted thereoné{ﬂ cr%eed directly above the lower
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cylinder is provisieddéedacilitate movement of the counterweight supports between the piling and
non-piling positions. Such an arrangement preferably also includes a roller assembly mounted
between the support frame and the ground mounted footing. 15Preferably, at least one generally
vertically disposeeviynlsatiliof cylioHe s arrnesitd @Jppdre%enAteebettMeepmhg feardenmoyitiag footing
frame and the lower.support frame portion foﬁIﬁ cilitatin |cal di placem nt of the counter elght
supports relatEB URDSTRO RTINS Hre Atk R PRt el LS R BFEY

independeotly dpeiadhieagendispbyseertioalhaulic cylinder is provided to facilitate movement of
the counterweight supports between the piling and non-piling positions. Such
an arrangement preferably also includes a roller assembly mounted between

the support frame and the ground mounted footing.

15 Preferably, at least one generally vertically disposed hydraulic cylinder is
connected to and extends between the frame mounted footing frame and the
lower support frame portion for facilitating vertical displacement of the
counterweight supports relative to the support frame. In a particularly preferred
arrangement, a plurality of independently operable generally vertically

20 disposed hydraulic cylinders are provided. This is desirable in order to counter
any sinking into the ground that the frame (or at least one side of the frame)
may experience when the counterweight supports are moved from the non-

piling position to the piling position.

25 According to a further broad aspect, there is provided a piling device. In this
aspect, the device includes a support frame having a lower end mounted on a
footing, a pile gripping mechanism for gripping a pile, and a pile driving
mechanism for driving the pile into the ground. The pile gripping mechanism
and the pile driving mechanism are connected to and supported by the support

30 frame. The piling device has a height, a width and a depth. The height is
generally defined as extending between a lowermost portion of the device and
an uppermost portion of the support frame. The width is generally defined as
extending between a first outer edge of the footing and a second outer edge of



20 disposed hydraulic cylinders are provided. This is desirable in order to counter any sinking into the
ground that the frame (or at least one side of the frame) may experience when the counterweight
supports are moved from the non-piling position to the piling position. 25According to a further broad
aspect, there is provided a piling device. In this aspect, the device includes a support frame having a
lower end mounted on a footing, a pile gripping mechdrism for gripping a pile, and a pile driving
mechanism for ?&riving the p[rile into the ground. The pile gripping mechanism and the(ﬁ%i_le driving

mechanism are CeARRHRSH {8 LIS By GRS tamaerHe piAdNERle RidNeheight,

a width and a dgfith I beigltisigenesalty definedas extending between a lowermost portion of the
device and an uppermost portion of the support frame. The width is generally defined as extending

between a first outer edge of the footing and a second outer edge of 11 the footing. The width is a
larger dimensioTHigamatiocotepilicanddte tatientthraigHtnse dheibeiat imrjleas) the irl@nibhjs ratio

of device width to device height is considered unique py the inventor, 5 and is also, considered to
oroviie a AN AN EIoRcL REREAR 1% WIS el LR RS IR e RIAD BeBILBE RS 10 the

inventor. As fartagrihexisvieridiya@wicephin@nichizepraviows b e ablgtistesign hydyankc piling
device with these dimension ratios, and therefore suc P?g inher élg stable devijce has not Ereviously
|

been possible. THRMLPE SrENAEBNN IR RAGDPIRYIQHRN BEEFR HGidR HE A RINERUHPILG least

2.0 : 1.0. Still mygueipselatabiietie satendite daloee andihttierdte degicenhaighhisasteigsttaBle 1.0. 151t
is to be generallé u.régpeﬁstood that the support frame may have a lower support frame portion, with an

upper support ARAThBIILY ok ﬂ?%@rluean arrangement, it is to be understood that the
height mayoextend between a lowermost portion of the device and uppermost portion of the upper

support frame partion. 20 More than one aspect of. the invention has been described above. It is to be
ppreciated thal BB ELE A8 cLIF LU R b B, BRI Eom At 8 Neidht 1

least 2.0 : 1.0. Still more preferably, the ratio of the device width to the device

height is at least 2.3 : 1.0.

15 It is to be generally understood that the support frame may have a lower
support frame portion, with an upper support frame portion mounted thereon.
In such an arrangement, it is to be understood that the height may extend
between a lowermost portion of the device and uppermost portion of the upper
support frame portion.

20
More than one aspect of the invention has been described above. It is to be
appreciated that these aspects can be considered separately or in

combination.

25 It will now be convenient to hereinafter describe a preferred embodiment of the
invention with reference to the accompanying drawings. The particularity of the
drawings is to be understood as not limiting the preceding broad description of

the invention.

30 Brief Description of the Drawings

In the drawings:
Figure 1 illustrates in diagrammatic form a front view of one embodiment of a

piling device according to the present invention.



25It will now be convenient to hereinafter describe a preferred embodiment of the invention with
reference to the accompanying drawings. The particularity of the drawings is to be understood as not
limiting the preceding broad description of the invention. 30Brief Description of the Drawings In the
drawings: Figure 1 illustrates in diagrammatic form a front view of one embodiment of a piling device
according to the present invention. 12 Figure 2 is a sitie view of the piling device of Figure 1. Figure 3
is a plan view of the piling device of Figure 1. Detailed Description of the Drawings 5Referring to the
drawings, thereﬁ@ﬂf&?rége%%{qﬁlﬁﬁ\ﬁl%?ﬁh@ Hﬁ\ﬂﬂéja}é\%@ﬁﬁgﬂﬁ@ device 10 is configured for driving
reinforced conargiaranel islHerin piss oitehthpitmeusliddedeigarsincludes a steel support frame 12.
The frame 12 includes a lower 10 support frame portion 12a, with an upper support frame portion 12b
mounted thereon. The upper support frame portion 12b includes upstanding beams 14,16 connected
together using Degfitbg Wasdribtd i B Dirgvngghanism 20 for gripping a pile P is provided. The
mechanisn%

Referring to the drawings, there is illustrated a hydraulic pile driving device 10.
The device 10 is configured for driving reinforced concrete and H-beam piles
into the ground.

The device includes a steel support frame 12. The frame 12 includes a lower

10  support frame portion 12a, with an upper support frame portion 12b mounted
thereon. The upper support frame portion 12b includes upstanding beams
14,16 connected together using cross-beams 18.

A pile gripping mechanism 20 for gripping a pile P is provided. The mechanism

15 includes a gripping frame 22, which houses powerful hydraulic cylinders (not
clearly visible). The hydraulic cylinders are provided to actuate pile engaging
clamps (again, not clearly visible) provided within the pile gripping mechanism
20. The clamps are designed to grip about the circumference of a pile P.

20 A pile driving mechanism 24 for driving the pile P in a downward direction into
the ground is also provided. The pile driving mechanism includes a driving
frame 26. The gripping frame 22 is connected to and suspended beneath the
driving frame 26.

25 The pile gripping mechanism 20 and the pile driving mechanism 24 are
connected to a connection member 28. The connection member 28 is
connected to the outer side surface 30 of the upper support frame portion 12b
of support frame 12. In this way, the device 10 may be used to drive a pile P
adjacent to or proximate another object A (illustrated in dashed line format),

30 such as a building, wall or other structure. This is difficult, if not impossible to
accomplish with existing hydraulic piling devices known to the inventor.



15 includes a gripping frame 22, which houses powerful hydraulic cylinders (not clearly visible). The
hydraulic cylinders are provided to actuate pile engaging clamps (again, not clearly visible) provided
within the pile gripping mechanism 20. The clamps are designed to grip about the circumference of a
pile P. 20A pile driving mechanism 24 for driving the pile P in a downward direction into the ground is
also provided. The pile driving mechanism includes a 8#iving frame 26. The gripping frame 22 is
connected to arﬁé%us ended beneath the driving frame 26. 25The pile gripping mechanism 20 and the
pile driving mecHhiSANDACHRNBIHTRRES KR I§ QOB oTPRIRH géﬂﬁgﬁeﬁﬁét‘t%’ﬁ% HB&r 28 is

connected to theoptider SMEUHIRoE B0 Wh ik 8 2APNes supPetititannecparieR s 2hayf SuRRTMksame 12. In
this way, the device 10 %1% be L;sed to drive a pile P a(g%cent to or Eroximate another object A

(illustrated in dASHEFHRE BMAL), FRUANA LopfiritpPRAIPHPBESE Qe AY IPRis CRIHRUANif not
impossible to agefusptighvtiackesBag hydraulic piling devices known to the inventor. 13 The
connection_ member 28 is pivotally connected to the upper support frame portion 12b by pivot mounts
32. The connection member 28 may be secured in a desired pivotal orientation to the upper support

frame portion 12b piogdl aflistioenidrackehiserS F6pivotakdikplacementiyembis zindtee fiym of a
hydraulic actuator is provided. The pivota| displacement member 36 facilitates pjvotal displacement of
the connection HENAR 25 Vi Bl SRR AFETTRE GBI ik ek A OB SGRETnanism
24) relative to the tepeostppishiiame portzs (B2iel iy hisoreasirsie, ghppirigencoamienn032. The

displacement member 36 .is operated via a tral panel (pot illustrated). Further pivot moynts 38 are
pror\)/ided, conn gllﬁl T)\ﬂlgﬁmﬁg %%rﬁla%%rﬁﬁa%veﬁo({he upper sup)por%lfram portion l<Igtb

10  when required, about the pivot mounts 32.
The displacement member 36 is operated via a control panel (not illustrated).

Further pivot mounts 38 are provided, connecting the pile driving mechanism
15 24 to the upper end of the connection member 28. A further pivotal
displacement member in the form of a threaded arm or pin 40 is provided for
retaining the pile gripping mechanism 20 and pile driving mechanism 24 in a
desired pivotal orientation about the pivot mounts 38 relative to the connection

member 28.

20
As can be seen from the drawings, the outer side surface 30 is provided on
one side 44 of the upper support frame portion 12b. The support frame 12 has
an opposing side 46 disposed on the support frame 12 generally opposite to
the side 44.

25

The device 10 includes a side support frame 48 connected to the opposing
outer side 46 of the support frame 12. The side support frame 48 includes a
side support frame footing 50. The side support frame footing 50 is movable in
a generally vertical direction relative to the side support frame 48, such that it
30 can be raised from the ground, should it be necessary to move or rotate the
device 10. Movement of the footing 50 is controlled by way of a control panel.



15 24 to the upper end of the connection member 28. A further pivotal displacement member in the
form of a threaded arm or pin 40 is provided for retaining the pile gripping mechanism 20 and pile
driving mechanism 24 in a desired pivotal orientation about the pivot mounts 38 relative to the
connection member 28. 20 As can be seen from the drawings, the outer side surface 30 is provided on
one side 44 of the upper support frame portion 12b. Thé support frame 12 has an opposing side 46
disposed on th%_ ort frame 12 generally o [pRosite to the side 44. 25 The device 10 includes a side

sup %
support frame 48'€GHAERHARBTHEVPRAKHG BIRMIASHd % 6 5P LABPER HshRYRBORHEAS e 'Support
frame 48 includgsringitieesymiog BaaeileotngSHisl hsgsie swwratfruppdaciandds aeigable in a

generally vertical direction relative to the side support frame 48, such that it 30 can be rajsed from the
Ground. shoulait BESNEERGH) (4 MBS EPRILHATE te e DA QU AL BTN BUR G a6 18

controlled by wpyoekagzontrol panel. 14 The side support frame 48 is provided to further stabilize the
support frame 12 during the driving of a pile P. In this regard, the side support frame 48 assists in
preventingflift of the support frame 12 from the ground during the pile driving process. 5 One or more

hydraulic cylinderse5er armronpeecieddcanttextedd hesvwaermdotcside swiebextdiadnsecu e footing
_50, to facilitate movement of the foatin Sgo\ﬁ]ela‘gve_ to $§ Stidf swﬁort frame 48. 1_ hg de%/ice _10_
includes a hydrSfSHP RO SRR AR Earhedeatag aihie AagiiaiE, mRMeTeT! 5iahe 19808 inping

position. The cra@echitvinch tgssindlyuppisheunéedison the upper support frame portion 12b. The pile
gripping mechanism 20 and pile driving mechanism 24 include aligned side openings 56,58 to facilitate
maneuvering of the pile P into a gripping position using the 15 assembly 54. The assembly 54 may be

at least padiallyTopetiateideoyt Ovinychidesamthgidpanktalieatsweaiesuprore framenurtmssédilg Bwunted
on a footing 60, The footir\n/% . , , L " ,
for maneuvering a pile P into a gripping position. The crane or winch assembly
54 is mounted on the upper support frame portion 12b. The pile gripping
mechanism 20 and pile driving mechanism 24 include aligned side openings
56,58 to facilitate maneuvering of the pile P into a gripping position using the

15 assembly 54.
The assembly 54 may be at least partially operated by way of a control panel.

The lower support frame portion 12a is mounted on a footing 60. The footing
20 60 includes ground mounted footings 62 and corresponding frame mounted
footings 64. Each of the ground mounted footings 62 includes a channel 66 (as
most clearly visible in Figure 1). Each channel 66 accommodates a frame
mounted footing 64. Each pair of ground mounted footings and frame mounted
footings are separated by roller bearings 68.
25
Suitably orientated, horizontally extending hydraulic cylinders (not clearly
visible) are connected between the lower support frame portion 12a and the
ground mounted footings 62 for moving the device 10 in the forward and
reverse directions. Similarly, suitably orientated, horizontally extending
30 hydraulic cylinders 71 are mounted to ground mounted footings 62. These
cylinders are operable via a control panel.



20 60 includes ground mounted footings 62 and corresponding frame mounted footings 64. Each of
the ground mounted footings 62 includes a channel 66 (as most clearly visible in Figure 1). Each
channel 66 accommodates a frame mounted footing 64. Each pair of ground mounted footings and
frame mounted footings are separated by roller bearings 68. 25 Suitably orientated, horizontally
extending hydraulic cylinders (not clearly visible) are ddnnected between the lower support frame

portion 12a and_the ground mounted footings 62 for moving the device 10 in the forward and reverse
directions. Simiri}ﬁgﬂf&&)W&T@ﬂtﬁ%@%@rfi695%“9%9@%”@3/36%98%ﬂ'i'(':t%gﬂiﬁ@l@ttéo*?lag@ﬁﬂ)unted

to ground mountaeifeatings & thase eylistatsiaimopreraiame acentietpanebtdfohh@slivice 10
also includes aﬁ’tftion assembly 72 to facilitate rotation about a rotation axis YY of the support frame
[

12 relative to a ular rotation footing 74. 5Such an arrangement desirably enables the support frame
12, the pile gripping mechanism 20 and the pile driving mechanism 24 to be rotated and subsequently

d in a desired directi f ile that [ tending_partially from.the ground.
101t o o b3 apSLETaUAH A AT G PBURBBACIAn DA SURRE hOACEESIc 1€ FIE G

mechanism 20 aved indlgisiriving mashathiem @itk redmiivegio hscreiaiépn foating 78ecasterdd agrnerally
horizontal plane, but that this will be at least pag%y dependent on the evenness %r\\%l slope .of the

underlying groutHP SRR SPHRCHERTEA B AT EEU BVRR AP SR MBRed 15

to the rotation fegtrglify paeisiafiai pievidearsiability and balance to the device 10 during the
rotation process. The rotation assembly 72 includes an arrangement for rotating the support frame 12
thereon. The rotation assembly 72 includes a large gear wheel,

10 Itis to be appreciated that rotation of the support frame 12, and hence also the
pile gripping mechanism 20 and pile driving mechanism 24 relative to the
rotation footing 74 occurs in a generally horizontal plane, but that this will be at
least partially dependent on the evenness and slope of the underlying ground.
Rotation of the frame 12 occurs about a vertically extending shaft 75 mounted

15 to the rotation footing 74. The shaft 75 provides stability and balance to the
device 10 during the rotation process.

The rotation assembly 72 includes an arrangement for rotating the support
frame 12 thereon. The rotation assembly 72 includes a large gear wheel,

20 pinion gears and rotation sliding rings (these are not clearly visible). The lower
support frame portion 12a is mounted on or to the upper surface of the gear
wheel, and the pinion gears are mounted to rotation footing 74. The rotation
sliding rings are suitably located between the rotation footing 74 and the lower
support frame portion 12a to facilitate rotation there between.

25
Referring to Figure 1, the ground mounted footings 62 and corresponding
frame mounted footings 64 can be generally regarded as being divided into a
first set of ground and frame mounted footings 76 (provided at the left-hand
end of Figure 1), and a second set of ground and frame mounted footings 78

30 (provided at the right-hand end of Figure 1). It can be seen that the rotation
assembly 72 (including rotation footing 74) is generally centrally located
between the two sets of footings 76,78.



20 pinion gears and rotation sliding rings (these are not clearly visible). The lower support frame
portion 12a is mounted on or to the upper surface of the gear wheel, and the pinion gears are mounted
to rotation footing 74. The rotation sliding rings are suitably located between the rotation footing 74 and
the lower support frame portion 12a to facilitate rotation there between. 25 Referring to Figure 1, the
ground mounted footings 62 and corresponding framelfmounted footings 64 can be generally regarded

as being divided into a first set of ground and frame mounted footings 76 (provided at the left-hand end
of Figure 1), a 8%&3&8/5‘@ {PRRIRSRE RA SRR S PolifH gtﬁgofgtmoqfd 8 staRert

right-hand end phfigure 1didticanderreendiishticotaigtivg. ausembing fireltdintheotabesréasting 74)
is generally centrally located between the two sets of footings 76,78, 16 A pair of hydraulic motors
80,52 75 provid B YRR SO L b AT & RRRA Ve 8 Bty HES JRIAEH odtifg . The
arrangement offthe metors igdalpscaddwicviied theyoreodpeesitely disposed about the rotation axis
YY. The motors are operated by way of a control panel. 5 The device 10 includes counterweights 84

mounted on the lower support frame portion 12a to prevent the frame 12 moving during the piling

operation. MoreT partieviagyl Ghectovstesvipiabin Sidlae gt ovislastéd prevenidheframpda? framdifting
during the pilin rocesas8 The counterweiﬁghts 84 rest on horizontal 1 Counter\%/ﬁie%ht.sup rt surfaces

86 of counterwE LA HEHO S5 YRR EANE it IPABRLEENGS e BREBASKItE G s of the
lower support fisanecpitipnthdacdlimearnwienedghis S pradet asareeturesiathe tourtenveight

supports 88. 15l js to be appreciated that the rotation assembly 72 js configured to also.facilitate
otation of the AP RRIGIQE B RGN B SoiB N RS el FoLafih BTN i
way, the qountegiginsdignesdimodive sunttzassd B6m dhedoweteswpinit frauppmaestioBBl2d psior to
rotation of the frame, 12 abqut the rotatign footing 74, 20 The counterweight rts 88 are n}ovable
in & generally HTUBIRAY BANESHRRRES 5 SRV CIESh SR HBRRS 15 RIBR L OLHE G SRRSK posttion
(B in Figure 3) &maehe nooridingl pasitithne(Cdu figuveights @dnenepilioip assitipnseqeodraty the
corresponds to the counteryweight su gs 88 (with counterweights 25 84 mounted thereon) located
directly above tﬁ%‘ﬁ@iﬁé\’#@ o’%ﬂ ?ﬁg g rtion 12a; and the piling position B generally corresponds to

a portion of the counterweight supports 88 (with counterweights 84 mounted thereon) extending
outwardly

and piing drvirly Inebh AR 5 B LAl 50 BIRLRD e RHE et ey AUGHABR BociiBe
enables the codiatditatagrdtaBdriodie meooocideelcigtate8abolative {oldgyipptaticandoplmgrixdng
mechanisms 20,22 1P HENBIIRSIT TS 9" e FHEROL A AR ARSI M8 WP RERERSH be
unloaded from the lower support frame portion 12a prior to rotation of the
frame 12 about the rotation footing 74.
20
The counterweight supports 88 are movable in a generally horizontal plane
relative to the lower support frame portion 12a between a piling position (B in
Figure 3) and a non-piling position (C in Figure 3). The non-piling position C
generally corresponds to the counterweight supports 88 (with counterweights
25 84 mounted thereon) located directly above the lower support frame portion
12a; and the piling position B generally corresponds to a portion of the
counterweight supports 88 (with counterweights 84 mounted thereon)
extending outwardly beyond the side of the lower support frame portion 12a on
either side of the pile gripping and piling driving mechanisms 20,24. Such an
30 arrangement is particularly desirable because it enables the counterweights 84
to be more closely located about the pile gripping and pile driving mechanisms
20,24 to further resist lifting of the support frame 12 during the piling process.



17 Movement of the counterweight supports 88 between the piling position B and non-piling position C
is possible by virtue of generally horizontally disposed hydraulic cylinders 90. The cylinders 90 are
connected to and extend between the lower support frame portion 12a and the counterweight supports
88 to 5 facilitate movement of the counterweight supports 88 between the piling and non-piling
positions B,C. A roller assembly (including rollers 92) i&mounted between the lower support frame

portion 12a and the counterweight supports 88. 10A plurality of generally vertically disposed hydraulic
cylinders 94 ard/ iAW iRl IS RINEIRIYEIREY FYRRS!H @%W%t@ﬁp@}'gﬂcp%@%hﬁ&ﬁ er 94 is

I ol Do o oo s o
€ control panel so as, 1o counter an Ing INto the groun a e Jrame or at least one siae o
the rame) may BESEAG Y TR oL UEGLR, Dl S Go L B S10 R B R A SHaBimg
positionfC to thméiliawazos'tn?‘pcﬁlt Xﬂrﬁi@lt&omn'% ding I@é&djg}meuadﬁm&ﬁwwgl dmogupﬁgntcstflgwlwgcr) o6
support frame portion 12a. The sliding quides 96 are slidably received in sliding guide holders ,
B A g e e T o A e A LT R
96 are movablenitrnapilintyvpissidiod sIBYOWA dsliegctiosaritblin tineisidiing allisie emlass 9Buvtben the
vertical cylinders 94 are cti\iated, the actiop é)resses the %round 2% mounted foqti?f? frame 62
downwardly (p#%%%?&@rﬁiﬁe%‘?’&ﬁrﬁﬂ?ﬁﬂﬁ FRTHBPEINN or4ReANS RS COMRLRMSAN SRR

support frame B and sliding guide 96 and the rotation footing 74 clear of the underlying ground.
Following this, the cylinders 71 connected to the sliding guide holders 98 can 30 be used to push the
lower support frame portion 12a forwardly along the roller bearings 68 (mounted on the ground
mounted f@oting @Rfakitnoviggribeatipweetitlly disposed hydraulic cylinders 94 are mounted

in the frame mounted footing frame 64. The upper end of each cylinder 94 is
pivotally connected to the lower support frame 12a. The cylinders 94 are
independently operable by the control panel so as to counter any sinking into
the ground that the frame 12 (or at least one side of the frame) may experience

15 when the counterweight supports 88 are moved from the non-piling position C
to the piling position B.

Vertically extending sliding guides 96 are mounted to the lower support frame
portion 12a. The sliding guides 96 are slidably received in sliding guide holders

20 98, which are mounted to the rod end of horizontally extending hydraulic
cylinders 71. The sliding guides 96 are movable in an upward and downward
direction within the sliding guide holders 98.

When the vertical cylinders 94 are activated, the action presses the ground

25 mounted footing frame 62 downwardly (pressing on the ground), and the other
end of the vertical cylinder 94 lifts the lower support frame 12a and sliding
guide 96 and the rotation footing 74 clear of the underlying ground.

Following this, the cylinders 71 connected to the sliding guide holders 98 can
30 be used to push the lower support frame portion 12a forwardly along the roller
bearings 68 (mounted on the ground mounted footing 62) for moving the

device 10.



18 When the vertical cylinders 94 are activated, it is to pull the lower support frame portion 12a, sliding
guide 94 and rotation assembly 74 downwardly so as to press on the ground. The other end of each
cylinder 94 is used to pull the ground mounted footing 62 clear of the underlying ground. 5 Following
this, the cylinders 71 (connected to the sliding guide holder 98) are used to pull the lower support
frame 12a forwardly along the channels 66 for movinglthe device 10. The channels 66 include rollers
mounted therein for engagement with fla%ged roIIing(gIa,tes rovided on tgﬁ: frame mounted footing

1064. The pilind WA B0V HGE AN NS bRt falVRitthghiRdigHRY! ANGdIEaRYBRYEbth 2.
Referring to therraigiergmrifea hedahtalidirge naradysie inedraaesie pdisenhisivee rdawaweiraRssportion of

the device 10 and an uppermost 15 portion of the upper support frame portion 12b. The width x is
generally definét? 18 BRER ARG RS G BINEF EREPLFARIEURLFB A R USEddS RIS edge of
the footing 60. ghrsunirihdardar gsstiignensitntisitiibeudeptyingdibanatio of the width to the height is
at least 1.5 : 1.0. This ratio of device width to device height is considered unique by the inventor, and

is also conidered to 20 provide a fundamentally more stable piling device 10 than existing hydraulic
piling devices kRoNowinghiisversatyikritas 851 theonmeoted iroavarelidingrridiashuieépgsy deen able

I T
25and still morenpwfeyaibly itlis/iidedst Z7Be tifardhisisods: mpludsiatsibibatibentighendheinatis,

desirably the greater the inherent stability of the devyice 10. . Fipally, it is to be understpod that various
Cltorations ORGP B S Al S e e e A i mant of

the parts 30pregiusly described without departing from the spirit or ambit of this invention. 19

The piling device 10 can generally be regarded as having a height y, a width x
and a depth z. Referring to the Figures, the height y is generally defined as
extending between a lowermost portion of the device 10 and an uppermost
15  portion of the upper support frame portion 12b. The width x is generally defined
as extending between a first outer edge of the footing 60 and a second outer
edge of the footing 60. The width is a larger dimension than the depth, and the
ratio of the width to the height is at least 1.5 : 1.0. This ratio of device width to
device height is considered unique by the inventor, and is also considered to
20 provide a fundamentally more stable piling device 10 than existing hydraulic
piling devices known to the inventor. As far as the inventor is aware, no one
has previously been able to design a hydraulic piling device with these
dimension ratios, and therefore such an inherently stable device. While the
afore-mentioned ratio is at least 1.5 : 1.0, more preferably it is at least 2.0 : 1.0,
25 and still more preferably it is at least 2.3 : 1.0. It is to be appreciated that the
higher the ratio, desirably the greater the inherent stability of the device 10.

Finally, it is to be understood that various alterations, modifications and/or
additions may be introduced into the construction and arrangement of the parts
30 previously described without departing from the spirit or ambit of this invention.



CLAIMS 1. A piling device, including: a support frame; 5a pile gripping mechanism for gripping a
pile; a pile driving mechanism for driving the pile into the ground; the pile gripping mechanism and
the pile driving mechanism being connected to and supported by the support frame; and a
rotation assembly to facilitate rotation of the support frame relative to 10a rotation footing about a
rotation axis; the rotation being in a generally horizonté® plane. 2. A piling device according to claim
1, wherein the rgtatign assembly includes gearing mounted between the rotation footing and the
support frame itate rotation of the support frame relative to the rotation footing. 3. A piling
device according to claim 1, wherein the piling device includes: a first set of ground mounted footings
and respective first se of,[ram mounted footings; and 20a second set of ground mounted footings
and respective Second'd¥ 'B@%W@%Bl&?@@ﬂ)otings; with the first set of ground mounted footings
and frame mounted fogtéugpdishesad;generally at one end of the piling device; and the second set of
ground mounted footings.f'ind frame mothed fooTIings.dis,posed ,9enerally at
5 a pile gripping mechanism for-gripping a pife;
a pile driving mechanism for driving the pile into the ground;
the pile gripping mechanism and the pile driving mechanism being
connected to and supported by the support frame; and
a rotation assembly to facilitate rotation of the support frame relative to
10  arotation footing about a rotation axis;

the rotation being in a generally horizontal plane.

2. A piling device according to claim 1, wherein the rotation assembly
includes gearing mounted between the rotation footing and the support frame
15 to facilitate rotation of the support frame relative to the rotation footing.

3. A piling device according to claim 1, wherein the piling device includes:
a first set of ground mounted footings and respective first set of frame
mounted footings; and
20 a second set of ground mounted footings and respective second set of
frame mounted footings;
with the first set of ground mounted footings and frame mounted
footings disposed generally at one end of the piling device; and the second set
of ground mounted footings and frame mounted footings disposed generally at
25 an opposite end of the piling device; wherein
the rotation footing is located generally between the first set of ground
and frame mounted footings, and the second set of ground and frame mounted

footings.

30 4. A piling device according to claim 1, wherein the rotation footing is

generally circular.



25an opposite end of the piling device; wherein the rotation footing is located generally between
the first set of ground and frame mounted footings, and the second set of ground and frame mounted
footings. 20 5. A piling device according to claim 1, wherein the rotation assembly includes at least
one hydraulic motor to facilitate rotation of the support frame relative to the rotation footing. 6. A piling
device according to claim 5, wherein the rotation assefibly includes at least one pair of hydraulic
motors, with the motors being mounted to the support frame or the rotation footing on generally
opposite sides of the rotation axis. 7. A piling device according to claim 1, including counterweights

mounted on thessuppaxt f5aimgs eRIeyeatdbedirne Nudaing dukinttampiieg ergraioasséaksin the
rotation assembly is config?red to facilitgte rotation of th? counterw?\%gﬁhts relative to the rftation footing
Rt €

about the rotatibIeHKIES #5'eaShGRPYIERIE BRLRAIIY AP LIRIR 1O FPERD

mechanism andglagival eccitieng tatesh fgvsimgare connected to and supported by the support frame in a
position generally proximate an outer side surface of the support frame. 9. A piling device according to
claim 8, wherein the pile gripping mechanism and pile driving mechanism are connected to a

connection member, the giingedéoitaemndeditingceriectsd whiheouteesidesiviiace sériftshsupport
frame. 10. A piling device %cf%ording to clai 96whtlarein the conn@cthon membeé?ii pivotabrlﬁ/
connected to tHE<HARSAHGAR! BRASHIRY 9 RSl MBPHte WY JREIRRIMR SEREMEHEDivoted

relative to the suptitdipperpfianie loeitgeddiationtéodtingronngenerally opposite sides of the

rotation axis.

10
7. A piling device according to claim 1, including counterweights mounted
on the support frame to prevent the frame moving during the piling operation,
wherein the rotation assembly is configured to facilitate rotation of the
counterweights relative to the rotation footing about the rotation axis.

15
8. A piling device according to claim 1, whereinthe pile gripping
mechanism and the pile driving mechanism are connected to and supported by
the support frame in a position generally proximate an outer side surface of the
support frame.

20
9. A piling device according to claim 8, wherein the pile gripping
mechanism and pile driving mechanism are connected to a connection
member, the connection member being connected to the outer side surface of
the support frame.

25
10. A piling device according to claim 9, wherein the connection member is
pivotably connected to the support frame, enabling a pile gripped by the pile
gripping mechanism to be pivoted relative to the support frame prior to being
driven into the ground.
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21 11. A piling device according to claim 10, including a pivotal displacement member for pivotally
displacing the connection member relative to the support frame. 5 12. A piling device according to
claim 11, wherein the pivotal displacement member includes an actuator mounted to the connection
member or the support frame. 1013.A piling device according to claim 8, wherein: the outer side
surface is provided on an outer side of the support fraRie; the support frame has an opposing outer
side disposed on the support frame generally opposite the outer side; the piling device includes
a side support frame connected to the 150pposing outer side of the support frame; the side support

frame includes afside auppiag tamedemistgdaitdto cldlf SideiBeRrRIFGTaPE tatiassdoenaie in a
generally vertical directign relative to the side support frame. 2014.A piling device according to claim
13, including atTEEDEhAIRURYCSFRIBFEShHE ERTRP AHATL RERIAG BHNLE 1B SRR bort
frame and the Si@ensupport frame footing to facilitate movement of the side support frame footing

relative to the side support frame. 2515.A piling device according to claim 8, including a hydraulically

actuated crane or winch assembly for maneuvering the pile into a gripping position. 16.A piling device
according to claim 8, whpiigig erelicef deedrdingriepiigim 1Meahratisin wedmiletdridisplateehenism
includes a side opergng to facilitate 30maneuvering of the Pile into arg[;ri(g(g)ingI positign.

member includes an actuator mounted {0 the conhection ‘member or the

support frame.

10 13. A piling device according to claim 8, wherein:
the outer side surface is provided on an outer side of the support frame;
the support frame has an opposing outer side disposed on the support
frame generally opposite the outer side;
the piling device includes a side support frame connected to the
15 opposing outer side of the support frame;
the side support frame includes a side support frame footing; and
the side support frame footing is movable in a generally vertical
direction relative to the side support frame.

20 14. A piling device according to claim 13, including at least one hydraulic
cylinder connected to and extending between the side support frame and the
side support frame footing to facilitate movement of the side support frame
footing relative to the side support frame.

25 15. A piling device according to claim 8, including a hydraulically actuated
crane or winch assembly for maneuvering the pile into a gripping position.

16. A piling device according to claim 8, wherein each of the pile gripping
mechanism and pile driving mechanism includes a side opening to facilitate

30 maneuvering of the pile into a gripping position.



22 17. A piling device according to claim 8, the support frame including at least one pair of
counterweight supports, each counterweight support having a counterweight support surface for
mounting counterweights thereon, and each 5counterweight support being movable in a generally
horizontal plane relative to the support frame between a piling position and a non-piling position. 18. A
piling device according to claim 17, including at least @de generally horizontally disposed hydraulic
cylinder connected to and extending between 10 the support frame and each counterweight support to
facilitate movement of the counterweight support between the piling and non-piling positions. 19. A

piligg def\}/ice accw.rdin%\tpimrﬁeweéﬂsbwrwﬁfgrwéermssmh%mppbwlﬁbmwml ig.gmrp@latsframe
and each counterweight support. 15 20. A piling device according to claim 17, including at least one
onorally vertioalts b CR TG AR At SAHTSTARANG (SRR DRaRE Aounted
footing and the ssuperivisighe sabrsitiviimgoecrdcahcisnlagesnanteiibrbippidonnanelative to the

f ted footing. 20 21. A piling devi ding to claim 1, in which: th pport. frame has a
ower end Mou AT 4al5GT i PRRTLNE B EHENI5e RACERETGHY, HAUR NG & Fol AR A dRoin e

height is generaty defipeet faerarsingdreansitngaodfividerside s ihsiliogipigidion. an uppermost
portion of the support frame;
18. A piling device according to claim 17, including at least one generally
horizontally disposed hydraulic cylinder connected to and extending between
10 the support frame and each counterweight support to facilitate movement of

the counterweight support between the piling and non-piling positions.

19. A piling device according to claim 18, including a roller assembly

mounted between the support frame and each counterweight support.

15
20. A piling device according to claim 17, including at least one generally
vertically disposed hydraulic cylinder connected to and extending between a
frame mounted footing and the support frame for facilitating vertical
displacement of the support frame relative to the frame mounted footing.

20

21. A piling device according to claim 1, in which:
the support frame has a lower end mounted on a footing; and
the piling device has a height, a width and a depth;
wherein the height is generally defined as extending between an
25 underside of the footing and an uppermost portion of the support frame;
the width is generally defined as extending between a first outer edge of
the footing and a second outer edge of the footing; and
the width is a larger dimension than the depth;
with the ratio of the width to the height being at least 1.5: 1.0
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the width is generally defined as extending between a first outer edge of the footing and a second
outer edge of the footing; and the width is a larger dimension than the depth; with the ratio of the width
to the height being at least 1.5 : 1.0 23 22.A piling device according to claim 21, wherein the ratio of
the width to the height is at least 2.0 : 1.0. 523.A piling device according to claim 22, wherein the ratio
of the width to the height is at least 2.3 : 1.0. 23

22. A piling device according to claim 21, wherein the ratio of the width to
the height is at least 2.0 : 1.0.

5 28. A piling device according to claim 22, wherein the ratio of the width to
the height is at least 2.3 : 1.0.



