1 A PILING DEVICE Introduction The present invention relates to the
construction and building industries, and 5 nore specifically to a device
for use in foundation construction. The device has been devel oped
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 brqgader application and is not
limted to that particular use. 10 Prior Art Several forns of piling
devices currently exist for driving peiNéDEQEEONCrete and H beam piles
into the ground. These include the hamer pilrng device. A hamer piling
devi ce includes a hamer, which is capable of free falling onto the 15
upper end Oﬁnﬁo&hﬁﬁnin order to drive it into the ground. The pile is
nounted in am upstandi ng steel support frame and is lifted upwardly within
t he frame viTheaprdsedt dnlentiohiretatey tathe ndangtrudticn landr building lindustries, asglenbl y

and frane can_be nted on,a.truck tray. Sych devices are_in relagtive
Cor s, cdst BRPCRIaealy o Scdeuinm Kina B ouRdhan rp oo devicerias
repetitive iggeactewlopétt di3pebmily, 0Bt nbh@x@RisieReras’d plihgt 8&vitk |(8r ipfing
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25 ground t dhatrartiedar used depth and then the pile can be placed into the
hol e. Stmh a procedure requires the use of a dowmwardly directed rotating
bore nounted within a steel frame. A nechanical arrangenent for rotating

the bore is Prigirt ed.

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 ailso 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



The bore, steel frane and associ ated nechani cal arrangenent can be nounted
on the tray of a truck, such that it is easily transported. 30 2

Advant ageously, boring devices tend not to generate the noise or vibrations
associated wth hamer piling devices. Al so boring devices are effective
for use in large scale piling operations. Unfortunately, however, the
operating cost of boring devices is gen@rally higher than that of hanmer
piling devices. Also, 5 boring a pile hole as conpared to hanmer driving an
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conjunction with a boring device. Both the hammer piling devicé and the
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Unf or t unat eliycorfVenryen mah¢ shestiond. 2 hol e adds to the time and cost
associated wth the piling process. Such arrangenents are also of |imted

piling capacity. 20 Hydraulic piling devices have been devel oped in an

effort oV : S ' i . .
descri btélg ar@%ﬁ@%ﬁlﬁgﬁ?? hﬁ@g}éar[}ﬁ |I|r(li:§ g?*?ﬁ?aﬂd@\gj?&gﬂqﬁnc Ldgechgﬁ "ﬁg‘gfxg’r?é'f‘ﬂg
support fr ardevioen8othr theohammed pilingi devicecanchthe boringndisvice aar be onownded dnat

frane. "The i tifuH SatR gyicd T 8 ST KBRS0 Y " & plieahthén ba®
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



25 nmeans for engagi ng the upper end of the pile. Aternatively, a neans 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 franme 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
fromthe ground. Thus, the pile is driven into the ground not by hamrering

or boring. thbviugs Ledelidd triut iSh !Bl 1€hs, SibStantiBliPFred Wt dbefaiiief foikbal
is, inrelative terns, substantially free of operati’ng noise, and which
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silent piling nmachines inc er of inherent problens and/or
limtations. In instances where the hydraulic jacking cylinders act on the
upper end of th i ]e, the height of the steel . s ort frame st be nore
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consequently include an inherent instability factor, which nust be

consi dered when installing and operating the device. Also, installation of
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evident if, thodd nef hammeér ipithgdmgcines,t BAdPtbisefieAtyt MERide ladr Gther@stk or
ot her 20 obj ect below the surface of the ground, thereby preventing further
piling in tHagtability 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



particul ar |ocation. The portion of the pile extending fromthe ground
prevents the device being noved to a new | ocation, |eaving the device
idle. Indeed, the device remains idle until the pile portion extending
fromthe ground is broken off. Only at this point can the device be noved
to a new location. 25 Finally, such devices are difficult to |evel on
uneven or sloping ground. It would theref4gore be desirable to address at

| east some of the above nentioned problens associated with existing piling
and boring deyattsular3® wollkd perdesiablarto provideua pilbadrilisy Hevice that eawvede a
pile driving devige Lhat_c?n be operated substantially free of hanmer

i npact noi s@PgRedisyPaantally free abhamamer #pPae neisy anthVibrationer ovi de a devi ce
that is cost effective to manufacture 5 and use. It would be yet further
desirable to provide a piling device having a large piling capacity, which
i s stable, duwpuid alsmbedesisable taptbvidg adevisethatiisebst eftedtive ¢ manufastwpi ng
or uneveg tefr 1, 10 Sunmary of the Invention According to one aspect of
the presént Tnvention, there is provided a piling device. The device

i ncl udes a support frame. The |l ower end of the support frane is nounted on

a footing. nmec I S 0 rippi a pile and._a nmechanjsmfor 15 drjving
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frame enables a pile gripped by the gripping mechanismto be aligned in the

desired ori &'RIAG BhUPeVattefi@in.o the frame prior to being forced into the
ground. 44

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



20 Such an arrangenent may enable both the horizontal and verti cal
adjustnment of a pile for installation. Adjustability of the pivotal
connection could be by any suitable neans. In one particularly preferred
form pivotal adjustnment is undertaken via at |east one 25 hydraulically
actuated cylinder connected between the frane, and the driving and

gri pping mechanisnms. It is envisaged thatgs the pivotal connection could be
adj ustable via a control panel. 30 According to another aspect of the

present inveniidinted BR'£fdcting! AVindeRarmsmi for @ﬁp?ﬁ*@Vé ®Re ahdea GfadhaRisn §brudes
a support frame. The |ower end of the support franme 5 is nounted on_a
footing. A rsivingrthemiledntodhe gprung aregianaegied ta andswppPEad tyrthe fama. ddet he

pile intot e - an ot t
Frame { ncl udnwHiddy 8 G SHe Rk Ang broYRCI fie B MercdRlP faclitdre
facilitate reswoaldftbé dehieedm apundanpite panidliaextiehdingdram dheé graemdendi ng

fromthe _ground. 5 In one form the franme includes two openings | ocated on

oppositevsides of the frame. The opening(s) is/are sized to allow a pile

partially exhemd foemf tigfrahfe Bichided two opéhiRgs fodal] entdpporld sidest bethevent
that the frame has to be noved during the piling operation. The at | east

one openi ng fi@e.be provided with gate or other suitable closure to prevent
access to within the frame during the piling operation. Each gate may be 15
hi ngedly connected to the frame such that it can be noved between an open
posi tion andhe operieg(spitarei sized ficakowd iargjlet partiafyuextesdingSpara ttheground to
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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.
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20 is mounted on a footing. A nechanismfor gripping a pile and a nmechani sm
for driving the pile into the ground are connected to and supported by the
frame. The gripping nechanismis hydraulically operated. In one form the
gripping force applied by the gripping nechanismto a pile is 25

adj ustabl e such that, within practical |imts, a gripping force can be
selected to suit a specific requirenente A control panel may be provided
for operating the gripping nmechanism including selection of a desired
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I nvention, there is provided a, piling device. The device includes a
support f rarPél!"gT‘i’%”‘F%/T&e ‘g‘ﬁﬂc‘%fn ysles A pirpart framgndhe dower #RG AT the SUPPSHL i ng.
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the pile grifppigrippingchailesiv povided. |Thae grippidg ahetlanignl 8 coringcted td @nd
mechani sm desiraply provides the piling device with, in relative terns, a
Toner | cont et oo the Faar oiiths pi Hhyacte B achi eved. The
driving nechani smand the gripping mechani sm nmay include separate, but
connected franmes. 15 According to a still further aspect of the present

i nvention, tGrmmectian of dbe dde glipping meghaeism to thmbvﬁ\ﬁflﬂaof the piedriving _
support 4pra ech@?\‘f‘sd]%Eraﬁl?}rﬁ@idhﬁghé‘b‘?lﬂ@j%&evif:é W, i ERH0L e8! 215t 1 no-
A nechanismfor gripping a’pile and a nmechani sm

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.



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
arrangenent to allow for novenent of the piling device. The footing

i ncl udes ground nmounted footings and correspondi ng frane nounted footings.
The frame nounted footings are novably nounted on the respective ground
mount ed footings. 25 The frame nmounted fgotings may be nmovably mounted on

t he respective ground nounted footings by the inclusion of roller bearing
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verti cal an(yr@(ljnd‘lgﬁd $ﬂmnalmdum@atf¢@tmgrsel ative to the ground and ground
nount ed footlngs he ability to nove the piling device enables the

device t8 be adj usted and/ or m)ved to a new piling site if and when

required. E"’\E-Jép%m ht% %P QH%CEH re?uaB%\édlhs déWé’eOFcf‘ﬂgﬁéd Yste@AriGd Vi a

a control ane I n one e pil1ng device iInc es counterwei ghts
mount ed on trheveid tarrenew piling dite |baM/mhentraewfedirre from noving during the
piling operation. Specifically, the weights are provided to prevent
lifting of the franme during the piling process. 15 The count erwei ghts may

rest on hor iExht 6f e pparaulis wylinders magvivel étdependenthp Dipeeated des s0tohine!

frame. The counterwei ghts nay be rel easably secured to
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 |t will be convenient to hereinafter describe a preferred embodiment of the

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



the frame. 20 In a preferred form the device can be noved with the
counterwei ghts nounted on the franme. This is advantageous, because
existing silent piling devices require the counterweights to be renoved
fromthe frame prior to noving the device. Thus, the present invention
provi des a considerable time saving when novenent of the piling device is
necessary. 25 More than one aspect of thg aspect of the present invention
has been described above. It is to be appreciated that these aspects can
be consi der effawiRga’igtelbe WiderstoodEEhoRNimRing tRE pPréceding bb@ad:aay@mtleﬁtoft 0
herei nafter describe a preferred enbodi ment of the invention with

reference tdhe Hyea@@bnpanylng drawi ngs. The particularity of the 8 draw ngs
is to be understood as not limting the preceding broad description of the
i nventi on. Brlef Descrlptlon of the Drawings 5 In the drawi ngs: Figure 1
i1 lustratesHrne sgriptronecfi the yawingispl an vi ew of one enbodi nent of a piling
devi ce agcor, e present I nvention. Figure 2 is a front view of the
piling d V|A€hﬁ£déﬁﬂﬁ Figure 3 is a side view of the piling device of

Figure 1. 1Fidgwtal hlmitr‘amcrni fagramwhtic fernbraaplangdewedfeorie rRenBodimbet of a
dr awi ngs, there s illustrated a device 10 for driving reinforced concrete
and H beam RiliNgI8Vite,2gq08digg 4o the PregeNBVERIOM 0 i ncl udes a steel support

frame 12. Thggfea® alRontView S RifhGa8YIBS oPPRfMe 14, 16 and cross

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



15 beam 18. The |l ower end of the support franme 12 is nounted on a footing
20, which will be described in greater detail later in the detailed
description. A nmechanism 22 for gripping a pile P is provided. The
mechani sm 22 includes a clanping frane 24. The cl anping franme 24 houses
powerful hydraulic cylinders 20 (not visible) which are provided to actuate
pil e engaging clanps (not visible) provigled within the nmechanism 22. The
pil e engaging clanps are configured to grip about the circunference of the

ile P. A ngehadt | &k AN cYel ' ' Pin
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mechani sm 2do inmMeudimenwardiy relattyefto dneefrathe Thto foreenibierpilefP inte tigigiosind.
connected to and suspended beneath the driving frame 28 within the frame
12. The driving frane 28 is nmounted to cross-beam 18. The driving frane 28

i ncl udes fourhd drigingt fraite 2By[dr pivbtallycybhnettsd t8Obednit €HSdtopivefs BAE The
cylinders 30 causes the | ower ends 32 of 30 the cylinders 30 to nove
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rel ative t o grioetd deving itodl®gtoyndvot 34 by hydraulic adjusting cylinders

36. Cylinder 36 is connected between the frame 12 and the driving frane
28. Thi 49 enabl es the pile Pto be adjusted to the desired angle relative

to the franmprddidingy iPrsdparatei \ghBFinbmrﬁbd}ﬁﬁis@rﬁ 091 dmotiAted DI Nhe HRRR" at e
gripping rrecnr]lggﬁashrign% 226rr|[é>l\JNr<]-:‘trs(.a ?hg %eg%,rveto?egrg\giltyvgfn %e 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.



mechani sm 26 | owers the centre of gravity of the overall piling device 10.
This provides a nore stable device 10 when conpared to nmany 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 noved away froma pile partially extending from
the ground, should the piling process et@ounter difficulties (such as the
pile P encountering inpenetrable rock). 20 The footing 20 includes six
ground nountHeatizoatdlly ngeted@ing4hykradls; sylinderand2,34 xarec conmsgied dyetyeén alime
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extendi ng hydraulic cylinders 70 are connected between the frane 12 and
the frame nounted footings 54, 56,58, 60,62,64. The hydraulic cylinders 70
30 are provikeh dfdhe varisisydradiid cylisdersgprolidleddn treedavice 10 are opemiiaviay

ext endi ng hydr ay Hc C%u%ngﬁr qz 74 are connected between the frame 12 and
the ground rochie)PRAS(PREUUSEAGY). 16 48 50, 52. The cylinders 72 are

provi ded for nmoving the device 10 in the forward and reverse directions.
Cylinders 74_are praqvided for noving . the device 10 .in the sjdeways
directions. mHN@leHt d§ tonRe\uRdess °HyH}aéuYalrl9UéyPF‘?féB?%S:pF‘tS’\S’ift‘PéHmi’% aneer
device 49 arRdnRsIRh bé iftrodus i@ the® 80dtrucheh drld A¥Akgentéht. of the parts

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




Finally, it is to be understood that various alterations, nodifications
and/or 10 additions may be introduced into the construction and
arrangenent of the parts previously described w thout departing fromthe
spirit or anbit of this invention. 11 CLAIMS 1. A piling device, including:
a support frame having a | ower end nounted on a footing; 5 a nechanismfor
gripping a pile; a mechanismfor drivingjfhe pile into the ground; the

gri ppi ng mechani smand the piling nechanlsn1be|ng pivotally connected to
and supporteq g he frame; the pivotal connection of the gripping and
driving necﬁaﬁ_§ﬁt to 10 the frame enabling a pile gripped by the gripping
mechani smto be allgned in the desired orientation relative to the franme

prior to bei 9 dr, round. 2. A device according to claim1,
wherein the pl vo 'ﬁ@%hﬁ\zg? Hﬁugﬁgbl es 15 angul ar adjustnent of a pile

gripped by the grippi aguppoitdranserhaihgtal le@et end hivrintedor a foting;devi ce
accor di ng to claiml1, wherein a (g_l vot al ad1 ustment actuator is provided,
t

t he actudtor includi n@ raechanisp fQrinRing aMllecal |y actuated cylinder 20

connect ed between theafrﬁ%n,@,ﬁ%gm,ﬁg!h@mg iAfCthegrélind?Pi Ng  mechani sns.
4. A piling device, including: a support frame having a | ower end nounted

on a footing; 25 a n¥ehgripgingfroechanigpiang theppilieg raechanirmibeing pivotallyvi ng
the pile into t h%oﬂﬁ@&f@&"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.



t he gripping mechani smand the piling nechani sm being connected to and
supported by the frane; wherein the franme includes at |east one opening
provided in the side thereof 30 to facilitate renoval of the device from
around a pile partially extending fromthe ground. 12 5. A device
according to claim4, wherein the opening is sized to allow a pile
partially extending fromthe ground to p#ss there through in the event that
the frame has to be noved during the piling operation. 5 6. A device

accordi ng t &.cl aiAnddvicevhec@dimgt toeclainvi oghénein wﬁalspémwgdispazémgﬁaudlv@gqﬁled on
opposite sides of the frame, 10 15 20 25 7. A pilin evi ce, including: a
support frame ha\ﬂaﬁt{f‘?‘é{ ‘%’%A)é#m%%a%&r&reun%ﬁp aa%)gﬁr %&rough l'fbg}?d%‘{%ﬂf?gr
gripping a pile; tRe frRfANHsSIE dePoded MuRlg tHEpiRhg Bpértient he ground; the

gri ppi ng nmechani sm and the piling nechani sm being connected to and
supported by the frame; wherein the gripping nechanismis hydraulically

de 8 A devi . , - S0t Y
appl od By The o nenea el Ao Y, Unereitiie Yelice des AR Mchof
devi ce, i ncl udi ndpcated apppposite sides bhtherfgarael ower end nounted on a footi ng;

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
8. A device according to claim 7, wherein, the gripping force applied by the

gripping mechanism to a pile is adjustable.

9. A piling device, including:
20 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;
a mechanism for gripping a pile; wherein
25 the gripping mechanism is connected to and extends downwardly
from the lower end of the pile driving mechanism.

10. A piling device according to claim 9, wherein the driving mechanism
includes a driving frame and hydraulic cylinders extendable downwardly
30 relative to the driving frame, wherein the lower end of the cylinders are

connected to the gripping mechanism.



a mechanismfor driving a pile into the ground; the upper end of the pile
driving nechanismis connected to the wupper end of the frane and extends
downwardly relative to the frane; a nechanismfor gripping a pile; wherein
the gripping nmechanismis connected to and extends downwardly fromthe

| ower end of the pile driving mechanism 10. A piling device according to
claim9, wherein the driving nmechanism jfcludes a driving franme and
hydraul i c cylinders extendable dowwardly 30 relative to the driving frane,
wher ei n t he {4owner, i iaders are connected to the gripping
mechani sm f?]'llAﬁn'g? Plg\rlllggﬁgél}ﬁgggl ncl udi ng: a support franme having a

| oner end mounted on a supppitftame having lrdowvenend maymtepona faoting;e; a
mechani sm for driving the%%i l.e i.nto.the und; 5 the gripping nmechani sm

rQul
and the piling mechanfdAf W\?jné%rrﬁ{éo&% pﬁg, and supported by the frane;

the footing includi ngaghettihismdot drilingthe pilgsintoiergeopedit i ve frame nount ed
footings; the frane npunted footings, bei ng novabl y mopunted on the

t 10
respective ground noufiearpRiBg merghanigheard the RENG MRGNAGISENH BBINGLINEERENt  of

the piling devicegy ahd sy d BE1RERIMEI Ng to claim 11, wherein the frane
nounted footings are ng\p/gﬁly fmunt ed on the respective ground nounted

footings by the 15 i nthaifsotingdicluding growrshmionytesfoetimgds ard mespactive framef r ane
nount ed footi ngs m&nﬂe@{;oooqmgs’rmunt ed footings.
the frame mounted footings being movably mounted on the
10 respective ground mounted footings; wherein

the footing enables movement of the piling device.

12. A device according to claim 11, wherein the frame mounted footings are

movably mounted on the respective ground mounted footings by the

15 inclusion of roller bearing assemblies between the frame mounted footings
and ground mounted footings.

13. A device according to claim 12, wherein the bearings are connected to the

frame mounted footings and/or ground mounted footings.

20
14. A device according to claim 11, wherein vertically and/or horizontally
orientated hydraulic cylinders are connected to and extend between each
pair of frame and ground mounted footings, to facilitate movement of the
device in the vertical and/or horizontal directions relative to the ground and
25 ground mounted footings.

15. A device according to claim 11, including counterweights mounted on the

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

30 16. A device according to claim 15, wherein the device can be moved with the
counterweights mounted on the frame.



13. A device according to claim112, wherein the bearings are connected to
the franme nounted footings and/or ground nounted footings. 20 14. A device
according to claim 11, wherein vertically and/or horizontally orientated
hydraulic cylinders are connected to and extend between each pair of frane
and ground nmounted footings, to facilitate novenent of the device in the
vertical and/or horizontal directions refqative to the ground and 25 ground
nount ed footings. 15. A device according to claim 11, including

count erwei ghtzs  mpUitiegl devicé BebsthhBdlly dsohdreRv@dtcrib8€ aht alitriateyn movi ng
during the piling operation. 30 16. A device according to claim 15, wherein
the device can be noved with the counterweights nounted on the frane. 14
17. A piling device substantially as herein described and illustrated.



