A PILING DEVI CE I ntroduction The present invention relates generally to the
construction and building industries and in particular, to constructing

f oundat i owe.20fia403avent i on specifically relates to a dePCESGR@S/00028%i Nng
piles, and will hereinafter be described in that context. Nevertheless, it
is to be understood that the invention nged not be [imted to that specific
use and may instead have a broader application to that described herein.

Di scussion of Prior Art The driving pPiLING DEWICEd concrete and H beam pil es
is of fundanental inportance in an array of construction and buil ding
applications. Various pile driving techniques exist, involving the use of a
range of pi Iﬁ.' rgﬁ.h?ff.i devices. One formof existing pile driving device is
t he hanmer p'i—ﬁ—ng—oégi ce. Hamrer piling devices include a hanmer, which is
used to repebhedpresknednvaitionomelates ggmeralpndo othea qonstuctrdrande bdilding o

th d. The h i ted i t andi teel f d |
[t ad w hi ROBHGSR: 28 d8i RTscIfyr SuioRSTHE NI aReafieny | Thee oYM r ane
may be munt%dgﬂdaﬁ?t toate8 td1es A& BF @riviRgapiled) hRd WRIllC heldinhfiedesd 1 ed

to hamer a . Alternatively, the steel frane nay be nounted on the tray
of a truck idesuritted inthatraonterd. Neverthelgss,dt istie bgewndaarstond\that thgdovention

hammer piling devices are relatjively coast effect] n tur, use
and, if nobi rlgeee,’dern@l?gqef \?E?'E?det%i tIu§/t ﬁ%%%ﬁ(fseus%e?\age@\égi f"?&e&%sﬁggééja‘?%gﬁ%ﬁ or
di sadvant ageasilicRfiomes thitldeRerisy hersni s that repeated inpact of the hanmmer
on the upper end of the pile is very noisy. Indeed, the repeated hanmer
i npact o¥ the pile can generate ground vibration that is not only
unpl easant, B&Eugﬁgnlo?wio}%nstructural damage of surroundi ng buil di ngs and
ot her structores.

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, ihvolving 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



Anot her option exists in the formof hole boring devices. Rather than
hammering a pile into the ground, a hole can be bored into the ground to
t he requiwedothaptdsy foll owing which a pile is placed intoTisiceodsebess Hol e
bori ngdevi ces incorporate a downwardly directed rotating bore rotatably
mounted within a steel support frame. The,bore is rotated by a suitably
configured rotating nechanism The frane may be nounted directly on the

ground at a }agatd GRedrBorlié C dowrivwardRs dir86teHOrdigtigg dohe! Btatdblyemdaitete! v,

the frame, rotating bore and rotating mechani sm may be nounted on a truck
tray in ordewithio prsteetsuppemtbiramearlhengeraeiis roied hy aesuitably monfigueed he
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bori ng devices include the fact that they have generall [
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Brow ed In the

tenporarily \ cinity for placing soil to be used in
backfilling a pile hole. This can be inconvenient on cranped sites. It is

possible to gse a bori n%ﬁde%i (fe Ln cfon' unct i C{n vY| th a. ha r piling device.
In this rega gring dgyices QVIBe he, ??eoll'tl‘if GFRPIAHNG 'GSH PRSE A7 uﬂ@?ﬂﬁa i ng
device. A pi g@tgﬁaém} 85Mabhdg WBRItoRE ihthe dr88 sbAablihaingythe! ority Site.'Bdrthgnd a

hamrer piling device then used to hamrer the pile to the desired depth.
Parti al | 10 pré@deesgatealsol esftadlivat dofeouse yvin eldu@® s scale ritinght operafioBpat i on
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generally onl'y useful in applications of Iimted capacity. Hence, each of
the above deiscalp®&aoneclRAi GANSYMIRG o borr Ahela thapR haryRehggPile. 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 devel oped in an attenpt to address at | east sone of these

short comwog2o1olhesgeneral configurati on of hydraulic pilpcmgcdensioo@ssi s to
i ncl ude an upstandi ng support frane, with one or nore hydraulic jacking
cylinders connected to and extendi ng dowwwardly within the frame. An
arrangenent for engagi ng anupper end of a pile is generally connected to a

| ower end of ypher ppgkoMma pivé iivdRIrferally cOhRattedely a Idweragh@nefetNjadkirig
engagi ng an upper end of a pile is replaced with a gripping arrangenent for
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pushed) i nt catrBegemenhdouldtypicaiyerlghitbe eorndoted dald lowsrcend efl thom jadking
support frame to ensure that extension of the hydraulic cylinders forces
the pile I nt®WHESround, rather than causing the hydraulic piling device
to lift upwardly fromthe ground. One advantage of hydraulic piling devices
is that they generate far |ess noise and ground vibration when conpared to
hammer pi | i nkp sleoh ararrapgsaentrexiersiondf thanhydnaulic cylindeysicausées ths piletp

devi ces include th elativ Li consunin roce f novi hos
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fromthe device before the device can be noved. The counterwei ghts then

have to Ke riecRifeinteihe graendiefather thangeausing ghm hydrawie piling devige ta It | e

at the next si ' um ng process of noving many existing
hydraul i c piﬁ?‘?‘xﬁg'dé‘gﬂ.g'éﬁsr‘gf‘%rsgﬁ@o undesirable in instances where a | arge

obj ect such as a rock is encountered during the piling process. A partially
dri ven bile 830 undestiablX SRt SuRn SMEITRTIPINL) M%hed by s Yonal 1Y
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.



portion of the pile extending fromthe ground before going through the
process of noving the piling device to another |ocation. The support franes
of many ewoWiong4dsydraul i ¢ devi ces have a hei ght approxipomisicagsionsse t he
pile length. This height can result in an inherently unstabl e device, which
must be taken into considerati on when nov4ng, installing and operating the
device. A still further problemof many existing hydraulic piling devices is

the fact thap §tmemrtaéepmulemdﬁfquahszlems@aglrg;mealulfmpmngerea«we@gsahesfdactpthag or
uneven ground. Yet another problemw th existing i/ raulic piling devices

is that it .myareg'mé*ﬂsnwtebb@%'an@d {5 anr@‘é"gaoﬁl C&"%Péb‘@ﬁ\’efhﬂr%dstl ng
obj ect, such as wall, building or other structure, given that the support
frames of existing devices are configured to surround the pile being driven
into the groWYetl.anbther arabﬂmnewﬁhfé)’(istimmydmulierrpﬂingrdie\yice&ds)rthatjétt ] nb’e
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devi ce the subjec I nternational Patent Application No. PCT/SG2003/0001
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nore stabl e freodtistihd otsjestuamdpbsitibn oh thd ﬂileﬂEﬂVlhg@l’tém i c jacking cylinders
and gri p{)l ng arrangenent when conpared to that of existing hydraulic piling
devi ces. 10rhe device al so provi des maneuverability of the frame, hydraulic
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footings which are novable relative to respective groun oot I ngs.
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(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.



novi ng the device. Further, the device allows for the renoval thereof from
around a pile partially extending fromthe ground. This is possible because
of the prweoision4md openi ngs provided in the opposing sipdescabostoness r ane.
The device can also be effectively used on sloping or uneven ground by the
vertical adjustnent of the franme nounted jootings relative to the
respective ground nounted footings. The inventor's hydraulic piling device,

the subject pheliplentdrsi HVG’r‘auP@tpﬁm MldéafHé)%uU}éct RETiEeR{idnaP Haténhas

t herefore provided consi derabl e ‘advances in piling devices generally and
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hydraulic piling devices. It would be still further deS|rabIe to provide an
arrangenent enabling the driving of a pile adjacent or at |east cl ose to an
exi sti ng Sobj Neverghelgss. Jt woud b Stﬁﬁ%ﬁa?%fof HVM?Y%@%@@Q"GV%& Stk

br oad aspecth Qﬂepiﬂﬁ $eliceknvention, there is provided a piling device.
The device i es a upport frame, a pile gripping mechanismfor gripping
a pile and a p|Ie driving mechanismfor driving the pile into the ground.
The pile gripp | e.driving nmechani sm onnected to
and supportelg Wﬂ@% ?P&pa??"% %ﬁ%em%hsf L &\ B‘qnﬁb'flﬁ'@é) 't)é o"t"%‘?(?[
assenbly to fafhliid pliRgdelrRkson of the support frame relative to a rotation

footing about” a rotation axis. Such an arrangenent nmay enable the frane,
pile gril®pi ng nechani smand pile driving nechanismto be rotated and
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frame i ncl udgsvidg beugileddpsnt 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



frame portion, with an upstandi ng support franme portion nounted thereon,;
and with the pile gripping nmechanismand pile driving nmechani sm connect ed
to the upsbaontingossupport frame portion. It is to be appcescaidsoddsat
rotation of the support franme relative to the rotation footing (and hence
al so rotation of the pile gripping mechan smand pile drivingmechani sm
relative to the rotation footing) occurs 1nh a generally horizontal plane,

but that thi rﬁeléfaérlllfp\e ré\étl‘ll@eféttheafottétﬁirl Yod’tﬁ'gzrﬁ&rﬂﬁs qR 4 f@)‘én@Yéﬁ@nﬁéﬁz&ﬁdl

sl ope of the u ground. vice may include’a first set
of ground nwlane,dbﬁbthatrtbl§ wﬂldbe @;jeastu wﬂally siep@edeoif on rtheevenness @nd
footi ngs, round nmount ed footings and respective second

oGt B vedtivg
set of frane %%ﬁ %‘?ryﬁ@%g uﬁ"One arrangenment, the first set of ground

nount ed footings and frane nmounted footings are di sposed generally at one

end of the piling device, and the second set of ground nmounted footings and
frame nount elhe dBinchgevisiee mays psiude gefitst af’rqtyo fagrNG pinted @ﬁH”Qﬁ angle
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Mor e
footings and second set of ground and frame mounted footings.

15 Inone 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.



specifically, the counterweights are provided to prevent the frame from
lifting during the piling process. The counterwei ghts nmay rest on

hori zont avoupmndsosur f aces provi ded on opposite sides eCTisiirodsmoedss support
frame portion. The counterwei ghts nmay be rel easably secured to the | ower
support frame portion.Preferably, the rotation assenbly is configured to
also facilitate rotation of the counterwelghts relative to the rotation

footing aboupréfaeatipt ki Bbatr Sssdmblllis TonRYuret® A9y FaGlitaks edthfiom @ theé ot
be unl oaded fromthe support franme prior to rotation of the frame about the
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frame havi ngratationef theyfiamewbioed tieraiaticrofdotigg. a pil e gri ppi ng mechani sm
for gripping a pile, and a pile driving nmechanismfor driving the pile into
the groundl. The pile gripping mechani smand the pile driving mechani smare

connect ed 1t 0TRAGoRIBAYSSEHORY mdyheUpaRdd liadBontibipar@e! 1 on general |y

proxi mate an outer side surface e support I'n one particularly
preferred form the piling device includes a support franme, having a | ower

support fra ortiopn with an upstandin upport. .fr ortion unt.ed
thereon. | nmg\ﬁggrdéﬂg &1689&‘?{%@%@ aﬁPF‘ét &ﬁﬁg?‘ﬁﬁnmtﬁtﬁ%féfﬁ BFPa"‘iﬁrH)@ Qll_ﬁri]g/i ng
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surface of the upstandi ng support franme portion. In this way, the piling
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franme portiofhe 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 ina 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.



The pile driving nechanismand the pile gripping nmechani sm may i ncl ude
separate, but connected franes.In one preferred form the connection nenber
i s adj ustwbl2giomamsect ed to the upstandi ng support franeppescas/ooesabl i ng a
pile gripped by the pile gripping nmechanismto be noved relative to the
upstandi ng support franme portion prior togbeing driven into the ground.

Adj ust ment of the connection nenber relative to the upstandi ng support

frame porti Ofh, 6RY rgaéfe%éd%ympfth@cbbfﬁéétw FRinberab i StabRiditicetePRE RS ed
froma control panel, or by any other suitable neans. A pivotal
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pivotally displace. th ILle grippi ' ' ! : |
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rel ative to imeansonnecti on nenber. In another possible arrangenent, the
actuating armor pin may be nounted to the driving frame for contact with

the connection nenber to pivotally adjust the pile gripping nechani smand
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or pin may include a screw threaded arrangement. The previously referred to
outer silde st pivotaliycdisplace ghe pileyaripping cvechanisn and pilg driviegg@eshapigm
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The side support frame may include a side support franme )

ground. The actuating arm or pin may be mounted at any suitable location. For

example, the actuating arm or pin 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.



footing, with the side support frame footing being novable in a generally
vertical direction relative to the side support franme. The side support
frame i s woeuiodadosvo further stabilize the support framecasczom/obéessdriving
of a pile, and to assist in preventing Iift of the support frane during the
pile driving process. The piling device npy include at |east one hydraulic
cylinder connected to and extending between the side support franme and the
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si de support frane ng relative to the side support frane. In this way,
t he footing the drivingofie pileppodttofassist lmaye\@@tmguléte@f theosuppest ffamerduring i ng
operation of the rotation assenbly. The footing may also be vertically
adj usted to tp&@'e (ﬁ'fvﬂq%eff)&&ﬁ? uneven and/or sloping ground. The piling
device may include a hydraulically actuated crane or winch assenbly for

maneuvering a pile into a gripping position. Each of the pile gripping
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franme and i tts fecdlitateayedefaligt ve;rgcaland)veh&arhymfrmd iside |sppaottufrasd tﬁwcstrm@ or

w nch may be erate a control papel. In rred orm, the s ort
frane incl ud@ga%{? tPe'&@ts' é“BBPFt f@mgo[}h{hﬁ \X)@ygﬁs)e g?fgﬁl% pE r’teaﬁ'gep?l@pg EI y
two count er weh gt n?éljpﬂﬂtr??sed""‘frb% efen gFUHY RIUMNGY pePaiAPIdf By i ratatdyn
count erwei ght support surface for nounting counter\/\elghts t hereon. Each

count er v ngsampiijﬂ'hesfoptleg enap| aisenbeaerically adjusted ol takrointa @scauntl ane

relative to the s rane between a piling position and a non-piling
posi tion. ItY nesvelnoé) Oﬁﬁlﬂppgl%rpgﬂ&ehat the non-piling position woul d
general ly correspond

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 ltis 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



to each counterwei ght support (w th counterweights nounted thereon) |ocated
directly above the | ower support frame portion; and the piling position
woul d genwoabiopiempr espond to at | east a portion of eaclrctsenimroeisght
support (w thcounterwei ghts nmounted t hereon) extending outwardly beyond the
side of the support frame to the side of {jhe pile gripping mechani smand
pile driving nmechanism Such an arrangenent is particularly desirable

because it eé@lmtéﬁ/véiggtscr%ﬂﬁﬁﬁ%bﬁmrﬁ_é)@eﬁkﬁngllﬁﬂ\wﬁlrdl’f?]ka?oh@@ﬁé aficabPtHe t he

pile gripping and pi driving nechani snms to resi st ing of the support

franme duri ngsupperbifiame) tpribeeside abiharpile afipriag hmeehanismavanghpiles @iying

between the piljin n n-pi_l ] Lt . i I S.
'n one 1 or mMeehadsf SRE L arelBpGRL it BRRCIRNY rdgp R ofelindfichebR
cylinder is theostuheshweigtitadd|be mioee Elvsenelicatdd abeutcthergiler gepming atdppile t s
between the piling and non-piling positions, Such an_arrangenent preferably
al so i ncludednving gneehanis@snts yesipluhiteg BEIRR HHRAE &apdUringathe AING he
ground rmunt&(acFQQti ng. Preferably, at |east one generally vertically

di sposed hydraulic cylinder is connected to and extends between the frane
nounted footing frame and the | ower support frame portion for facilitating

e RSRTR o b e T EBASET si0hod RROGES, B Sk nbpim P
i ndependent | Yo G Ry s@rwaweguwwéirﬁaéhy IR SO $6teh, atdieast bhie @enenalgr s

are provided. This is’desirfabl'e in order to counter any sinking into the
ground tKat horizontallyedispesed hydegidicopidingptiés grovided o daeilitatmynevgreenteale

when the coupterwei . SUpPOr.t eg fromt i to
the i 11 ng. bt (A EHEM gt OGRS e S 2B ARG RN ST e
a piling devaserrangehtdng prsfeeatily dise inttwdexeai oliéudeserablyuppanted batwedmavi ng

a |lower end nounted on a footing, a pile gri i ng nmechani smfor gri ing a
pile, and a {helsuppertirame and the%roun mounted o%ting. gripping

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



mechani smfor driving the pile into the ground. The pile gripping nmechani sm
and the pile driving nmechanismare connected to and supported by the
support fwermio/oklssepi | i ng devi ce has a height, a wi dth aod/sg208pbéess The
height is generally defined as extendi ng between a | owernost portion of the
device and an uppernost portion of the sypport frame. The width is
general ly defined as extending between a first outer edge of the footing

and a secondiUbetingdbe Widthes haatder@iménsionitAah thé dapthaaaartheirakm sf eie t han
the depth, and the ratio of the wwdth to the height is at least 1.5 : 1.0.

This ratio owidileie the heighhistas lerstilc®: Adl-ght is considered uni que by the
inventor, and is also considered to provide a fundanentally nore stable
piling device than existing hydraulic piling devices known to the inventor.
As far as thEhisratonbbtevise avidireto devicebeightispransidered yunirenbythesinventdesi gn

a hydraulic piling device wth these dingnsjon ratios, and therefore. such
an i nher ent | N4 iR gensideradhio REAVids & L’(S\S’?F@F'Béﬁ}ﬁ maesitable p'[\'BQ éfewce

preferably, ffag é;é’t‘stlulﬂ?q Q{r)r/g}&mc%%gaﬁvié&e KABWNC o the lifferfl6Y | AS fhPia@Nind S at

|l east 2.0 : 1.0. re pre y, the ratio of the device width to
t he devi ce hievghtorissaware,gmson@ has praviouslytbeien akjelie dgsigear ahygrautidgilitgood

that the support fr. nmay have.a | ower su rt franme . portion it

upper - suppor e Ao e a8V P ek rerkefcth 8, BRtantrcteBy o
to be under sgogee hB@holFRa\)ikﬂiémhbeé@bo%ib%?d bet ween a | owernost portion of
t he devi ce and uppernost portion of the upper support frame portion. Mre

t han onelGaspect of the invention has been described above. It is to be

t
appr ecl at ed fAgpL okdieRehIA SRR R0 (R MnBSyiGH 5t R BEViBERB AL YeXidy heibhnt is, at

conbi nat i on. € convenl e ererna escri a“preferred
enbodi ment okath2.0i nV.ENStil mavet preferbblye treerdtio dhiheadevice aigthrtg the alavivgs .

The particul ari tty, of the
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.



drawings is to be understood as not |limting the precedi ng broad
description of the invention. Brief Description of the Drawings In the

dr awi ngs:wbi2guwe4dsei | | ustrates in diagranmatic form a fpomsceodwoeBs one
enbodi ment of a piling device according to the present invention.Figure 2
is a side view of the piling device of Fijgure 1. Figure 3 is a plan view of
the piling device of Figure 1. Detailed Description of the Draw ngs

Ref erring tofiquge 9rig W 4ids vieWsf el silingd Hevite af edguretydraul ic pile driving
device 10. The device 10 is configured for driving reinforced concrete and
H beam pi | esFigure 3tina glanyiaw ofithe pikng devicaof fimsed . st eel support frame 12.
The frame 12 includes a | ower support frane portion 12a, with an upper
support frame portion 12b nounted t hereon. The upper support frame portion
1§b I ncl Fdesmmb@rﬂég@@ea@tﬁéommgnect ed together using cross-beans
18. A pile gripping nechanism 20 for gripping a pile P s provided. e
nmechani s i nBPEﬁ‘IB@g 40 {he FFRAWIRs theee @g',"“%t@a %B@@@’s’"‘b%r"‘?‘ﬁﬂ”% '%H—Bc
cylinders (nheGeiild ¥\ %bhh@)redﬁe? dRvigAdinteraad Eoigete ahe HbRURTIBHed O
actuate pile engaging clanps (again, not clearly visible) provided wthin
the pile griimbo the geedmdni sm 20. The cl anps are designed to grip about the
circunference of a pile P. A pile driving nmechanism?24 for driving the pile
Pin a dowward direction into the ground is al so provided. The pile

driving mech@né yavideCinellRiesaa eféevisugﬁéﬁa@néa.z. Tihe feameri Dehdiidesa 2@wes
connected to and suspended beneath the driving frame 26. The 1{)i le gri Fﬁ)i ng
e

mechani st 20sepRPrt frems pertigni 12 gvite @RainRah PPeFilraBRNRRtien t2b gount
connection ”mgén?%he-rt%e(\rogu%d (?%rﬁ'@rgbef'ﬁor?églﬁbs 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.



connected to the outer side surface 30 of the upper support franme portion
12b of support frane 12. In this way, the device 10 may be used to drive a
pi | e P advecerwoit@or proxi mate anot her object A (ill ustcatsedodsmoetashed
line format), such as a building, wall or other structure. This is
difficult, if not inpossible to acconpligh with existing hydraulic piling
devi ces known to the inventor.The connection nenber 28 is pivotally
connected t OTﬁ%Q:o‘r'IPl%fioﬁ WRAABEr 28 ATRiRRAIY EohrletledYo B¢ @bpEPYbSor8frantdie
connection nenber 28 nmay be secured in a‘desired pivotal orientation to the
upper suppor pofticarf2pby piveh mints 33. The sanonectiammentbariZs may bessenured i

di spl acenent nber, 36 10 the form of r i taor i vi.de The
pi vot al di splaa %%?rqt pwgkfﬂe?"%ati'oe{hit? W%t"@sb%ﬁ%pgﬂréﬁ%ﬁ% gcq,g‘r@n?égfwgh%

connecti on nmagjaetmatt hrasrettdis al so the pile gripping mechanism 20 and pile
driving nechanism 24) relative to the upper support frame portion 12b, when

required,d about the pivot mounts 32. The displ acenent nenber 36 is operated

via a contro : | tahfsd; ther o érqwbtr ;
provi ded, cohnggtgfér%gé'?ﬁfgchéﬁdﬁgw ng %gﬁatnm%s];g}%q{fo t he ﬁ%lggra%{e% Olz)lethe
connecti on nprivided? T hefpivotal késplamenoerat mdimbelr S6cfaeititatas pbatal displaeementn of

a threaded arm.oor pin 40 is provided f retaining.the.pile grippin

mechani sm ZQoghl? B‘?’F%e Pﬂvﬁ"ﬁg‘%@%agﬁ"éﬂ% ?'ﬁoghﬁggllter%W?Qi?gdﬁ%?rp%]’?'grﬁoat i on
about the pi ¥QY pPRWIVIHgIReERAMEMYE4 ) rIdtNE té@ﬁ'@ﬁggépéhﬁﬁﬁbﬁén%o%n g2p, be
seen fromthe draw ngs, the outer side surface I's provided on one side

44 of thE) uppbenseppioed, ghoairtheppivot mountn32.The support frane 12 has an
opposi ng side 46 di sposed on the support frame 12 generally opposite to the
side 44. The device 10 includes a side support frame 48 connected to the

_Oppfsgng out The Higitackmenht mbBmbeyBBAs bpbrated vicka cohtrobpaltel $hpyitustrdted)re 48
i ncl udes a
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.



side support frame footing 50. The side support frame footing 50 is novabl e
in a generally vertical direction relative to the side support frame 48,
such t hatwotoman4dze rai sed fromthe ground, should it becmsceesanysi o nove
or rotate the device 10. Myvenent of the footing 50 is controlled by way of
a control panel.The side support franme 48,is provided to further stabilize
the support frame 12 during the driving of a pile P. In this regard, the

si de support The &l §Gpbibirahie 48 iPpRNAIEd ROfurthkl sﬁbiliiéethébﬁlﬁﬂ{]oﬁ'tdﬁrélﬁﬁﬁ A2

fromthe ground during the pile driving process. One or nore hydraulic

cyl i nders 52darirg tndadngdftaopie . di thin degardwtiae sideesuppiut §apisots assigtee 48
and the footing 50, .to.facplitate e i NG l.at | o]
the side supporeverungitBring STy BAREDT: B fiscors R AiBme b Fig A e
crane or wi ngfpoessenbly 54 for maneuvering a pile P into a gripping
position. The crane or wi nch assenbly 54 is nmounted on the upper support
frame portion 12b. The pile gripping nmechani sm 20 and pile driving

nechani sm 24~,.AC, i i j idy i
of “the pil o BECHAEEhGaEHo SRTIAR Y Aieoathetiod fo oA dipdd SoRGHUR N9
54 may be at sideasipppérfrarael48 apd tiee éxbting 53 yto dacilitate moveimegramad|the Toatingower

support fra portio 2a .i.S nmounted on footing 60. The footing 60
i ncl udes grgggﬂel Yﬁlp‘bé‘ef%%isHBQO%%ag?ﬁj“gorrespondi ng frame nounted

footings 64. Each of the ground mounted footings 62 includes a channel 66
(as nost clearly visible in Figure 1) . Each channel 66 acconmopdates a
frame nolht e@hé sisviaeg16 dnclgdes aphydraulically agidateduerase growirichgassembly rathe

nount ed footjngs_are separated . | . bear. 8 i ri ed,
nort zont ai 1yl RS aReERRAPLEP . Bk Blnal SR s\ 3t sk Ry
connect ed bebaeignmblAtddovar theupppet suppok fearmnti portibAa12md Theepits auipging
mount ed footings 62 for noving the device 10 in the forward and .
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.



reverse directions. Simlarly, suitably orientated, horizontally extending
hydraulic cylinders 7 1 are nmounted to ground nounted footings 62. These
cyl i nder sweneip#i3abl e via a control panel.The devi ce 1@calssaodsmodassdes a
rotation assenbly 72 to facilitate rotation about a rotation axis YY of the
support frame 12 relative to a circular ggtation footing 74. Such an
arrangenent desirably enables the support franme 12, the pile gripping

mechani sm 20rgiidotiBe 18 AiSo #dyddia IBIHER LESRADI P2 RrdRkataBidM about a

subsequent |y maneuvered 1n a desired direction’away froma pile that

remai ns ext enothticyn pEistY¥ldfythé rsuppoHdrameutid relativé $o eocimulapratatiomfeefindghat
rotation of _}‘ge support franme 12, and hence al so the pile gripping

mechani sm 20'and pile driving mechanism 24 relative to the rotation footing
74 occurs in a generally horizontal plane, but that this will be at |east

partially dependent on the evenness and slope of the underlying ground.
Rot at i onSof $weh apamranggmant desirablyanaplessthe; sunpoyt fsxmend. e pHaoriPping

nounted to t at i f [ h oy d apiihi EE1pTel
bal ance to trﬂgc’é%s}?@eo%o uritﬁg Z)ﬂ% gﬂ?’&?i g‘ﬁlécglr%o%(':ée?és.ﬂTﬁi l?%t gittléioetr(ljyasserrbl y
72 incl udes subsequenthememeulvered ot adesiged deestippawayffrana fdiks that remainsThe

rotation assenbly 72 inc|udes a | arge, gear wheel, pinion gears and rotation
sliding ri ng%’d?%‘%@gé)a&tr@lyrf&méh%gm'ﬁ"% sible). The | ower gupport frame
portion 12a is nmounted on or to the upper surface of the gear wheel, and
the pinion gears are nounted to rotation footing 74. The rotation sliding
rings arl® sut isalol ye hppesciated thateetationeofrtbe suppartfitame Ag, aad heoce indsa hger

support frane, portion 12a.to. fagjJitgte rotation t e . enring
to Figure 1,P 8rigPignSFHaREY ogpanﬁ'ge é*té"’!ﬂ% "beﬁﬁ“%@ésﬁ'gmg'gf'}’gﬁé Sunt ed
footings 64 wpetidiefodBAg7a docureBra géﬂeﬁéllyllﬁirﬁgntﬁl\dladﬁj buntisatahisi wilitbesat  of
ground and frame mounted footings 76 (provided at the |eft-hand
least partially dependent on the evenness and slope of the underlying ground.
Rotation of the frame 12 occurs about a vertically extending shaft 756 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.



end of Figure 1) , and a second set of ground and frame nounted footings 78
(provided at the right-hand end of Figure 1) . It can be seen that the

rot ati on weeriiyo3g2 (i ncluding rotation footing 74) ispgesenalsiogoxsentral |y
| ocat ed between the two sets of footings 76,78. A pair of hydraulic notors
80,82 is provided to facilitate rotation;gf the support frame 12 relative
to the rotation footing 74. The arrangenent of the notors is bal anced, such

that they aa& yﬂmgﬁéwdﬂme&ba@wbr&mdﬁﬁécin@éte%itéiio\ﬁgof thResuppioRt s

are operate way ‘of a control panel. The device 10 includes _
count er wei ghrame4l Ahralatiwitothe rdatiowéotingppbr the pgiapgpoent of the smaeterpisevent

count or wei grARRiR D e B B Bls pPRoSRTY HestRed abais Pl shtR, miy AfF: ng

the piling prigsetorsdre opaiatearbyewgpos a&éntrespansl. hori zont al count er wei ght
support surfaces 86 of counterwei ght supports 88. The counterwei ght

supports 388 are provi ded on opposite sides of the | ower support frame

portion 12a"{ﬂ%ﬁl%l\%iegquggﬁhggklﬁgﬁfégﬁg@hfs%@m%d SRAHE FSWeCstidlfort frame

count er wei gh upports appreci ated that the rotation
assenbly 72 particorZagior preveot Hies frafmecil 2 inavieg rdatriangi thie pifing lopecationt dowel ght s

84 | at i to,.t ti f oot.i 4 ab .th ' s YY. hi
way the coltHHBMYIG COLTIERPIHAS T ath RSl 19 Brevart i Jaep
frame porti qidgaiingCthd dilirf procdssoTHN@olintiWeihta Bt resthBnr RERESMAI

footing 74. The counferwei ght sugngorts 88 are novable in a generallyr
hori zontl® piaumtéemslighti \seipportt tseirfacer 86 uppoceunteaneighbrsupnets2 Bhethgen a

piling position,(B in,Fiqur d DOSILL | .0 Figure 3).
The. non"pi 1 19msuSiehy P @R B A p R hhBSy B FHES 3B e Ttk iR
supports 88 ftathehpelioht epueiThet soldtemmuighes 8dheireoreledsabhi adcdiadedd! theabove
the | ower support frame portion 12a; and the piling position B generally

cor r esponds GoynieM@Ightsvipports&s.

15 It is to be appreciated that the rotation assembly 72 is configured to also
facilitate rotation of the counterweights 84 relative to the rotation footing 74
about the rotation axis YY. In this way, the counterweights 84 need not 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.



count erwei ght supports 88 (with counterwei ghts 84 nounted thereon)
extendi ng outwardly beyond the side of the | ower support frame portion 12a
on eit herwei2dm/mfiosbhe pile gripping and piling driving wreelsanisnsod, 24.
Such an arrangenent is particularly desirable because it enables the
counterwei ghts 84 to be nore closely | ocated about the pile gripping and
pile driving nmechani snms 20,24 to further resist lifting of the support

fram 12 durhigeri i hd SoRRARBHNMBUBEERS 58TbdiiEeh e REh Mo BARI L S

88 between the piling position nd non-piling position C7i's possible by
virtue of genengliling hositianr® ds |possitie dyedirtugdefagenerally | hatientallgodisphsed
cylinders 90, are connected to-and exten etween the lower, s rt.frame
portion 12a H)ﬁ%faf’ﬁ% CX'&ﬁﬁrﬁﬁ%?e@ tCY 'Uﬂﬁﬁd?(gaé%c?'anqggg 19 P&Pee’ﬁg@gﬁsme%’f t he
count er wei ghinhes WSt ssp ot BRIME gibrtide 12d BRE tAedcoditeiéigRg snﬁpms @8 td3, C.
A roller assenbly (including rollers 92) is nounted between the |ower
support f¥anfagitatei mavemenhef the coppiarweidhdisyppods sopetwesn the pilingand y of
generally vert,] | L: hydr, [ ' d.q

e mount oAOREBIelBCHRERE B A En SaHnlg Bichudit Fofnbs) Rogidirtal?

pi votal | y cobsgaderdtHeolowee duppert feamppqrdrtibm d@a driththeTbeuntghweidht supdorts e
independentlé operabl e by the control panel so as to counter any sinking
into the gro Bd that the franme 12 (or at |east one side of the frame) may
experience when the counterweight supports 88 are noved fromthe non-piling
position Cto the piling position B. Vertically extending sliding guides 96
are mouni@d Aoplurality ofvgenenalip mertidallyrdispesad bydraghc cylinders i atp qouméed 96

are slidably. rgceived in slidin | de | ders 98, whjch ar unted,to the
Fod end of bist ieclsame PouStedlobtndAiRac d T prref e 61 eB0h cMfercs i
gui des 96 ar givBRMIGPEShAtIEN tHPWRY thvdsrd saeperardmdi TRt The aylinders Baeare
sliding guide holders 98. When the vertical cylinders 94 are activated, the
action pressinsleppadgnthuaperable 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.



nounted footing frame 62 downwardly (pressing on the ground), and the other
end of the vertical cylinder 94 |lifts the | ower support frane 12a and

sl i di ng gmodeiodGs@nd the rotation footing 74 clear of tipeTiscdessiogizsy
ground. Following this, the cylinders 7 1 connected to the sliding guide
hol ders 98 can be used to push the | ower jgupport frame portion 12a
forwardly along the roller bearings 68 (nmounted on the ground nounted

footing 62) {\M{erM¥d Nerticae c‘}ﬁrYdlér@ g4 aV\@eébtf\/Bféd/G\f id &l putyinenver Sdppiire
activated, it 1s to pull thé | ower su&)ort rame portion 12a, sliding guide

94 and r ot at frameaperionl 127 slidngngride| gada@tatmrpae%@nblu E%doynmﬁdly She

ot her end of e ch c I|n r 94 is e 62
clear of the?¥ %Bfef 9&%‘8}{8" Eﬁ‘?ﬁg‘ d'l%twl %éghﬁgm&g/f]l HQ&?%EBW}H@Q
(connect ed t grdune rﬁbudﬂeag‘o@m?iez et 8 Lndedying eotsd.pul | the | ower
support frame 12a forwardly along the channels 66 for noving the device 10.

The chanrtel s 66 include rollers nounted therein for engagenent with flanged

rolling plal esuRiAYRY (AL citfudrd 9T dBRHB @ﬁ Ot%'élﬂn uibBShdbey 08) dRyi ce
Phoi TS g 2

10 can genera regarde aV| h x and a dept
Ref erri ng t ousde td-ipglirtks Iowelesnh;mcg‘hframe SZgéomarHIwabegltheobtmneia éﬁdong

bet ween a | ower pos ortjon_ of he devi ce 10. and an  u erm) rtion of

t he upper suPPyi9 ihrgﬁ’@v'ﬁ&?é) gﬁpanpﬁgs dinflude; ?"&Eﬁé‘?‘%{f’] §d 38?7%%30

ext endi ng beéﬁ\ﬁé‘dbrﬁeﬁﬂ With flaHy&d SIS pRites PPoTiaed oRXhEGraAnE nfo FREQTSOENY €T
edge of the footing 60. The %I}VI [ 'lg%pa eangoerI di nensi OF\ t han t he deptg)(ﬁj and
the ratild of 64he vmdth to the helght Is at least 1.5 : 1.0. This ratio of

device width to device height is considered unique by the inventor, and is
al so considered to provide a fundanentally nore stable piling device 10

than exi sti ngh&yilingudévicdt Dicas gEnarasbé neyarded ddkaving @atieight Yisa fxdthas t he
I nventor is aware, no one has previously been able to design a hydraulic
pi | i ng devi cangia depthezcReferring 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.



di mension ratios, and therefore such an inherently stable device. Wiile the
afore-nentioned ratio is at least 1.5 : 1.0, nore preferably it is at | east
2.0 : 1. 0yoaon/m@tisbl nmore preferably it is at |east 2.3pcThcooslobo2ss to be
appreci ated that the higher the ratio, desirably the greater the inherent
stability of the device 10. Finally, it i1 to be understood that various
alterations, nodifications and/or additions may be introduced into the
constructi oncgﬂmgrrangenent of the parts previously described w thout
departing fr spirit or anmbit of this invention. CLAIMS 1. A piling
device, including: a support franme; a pile gripping nmechanismfor gripping
apile; apile dr%vi.n mechanismfor driving the pile into the ground; the
pile grippi nﬁj mecABNTELIeHE REUBIN% dri vi ng mechani sm bei ng connected to
and supported by 4Reppomipanie;frane; and a rotation assembly to facilitate
rotation of the support frame relative to a rotation footing about a
rotation %xis; thePpiewgspping mechanipm far gepeingla pildiori zontal plane. 2. A

piling device accorgdj L m. e . t &gl y includes
gearing nounted b%lp\ﬂ\%ggiv eﬁ%%%l%@n gf)'?hﬁgtﬁgmé%@ tégg’ﬁort frame to
facilitate rotatie pfletdrippingpaethdnismeand! thiel pite tdriving methaniem beotg ng.
3. Apiling device according to aiml, wherein the piling device

i ncl udes: a $ennactatio and sHBRRIEHBY S FURRKSE frﬁﬁ‘oe' é‘ﬁ'a respective first set

of frame nounted gqgfaitiegs‘%'sséﬂ%lﬁtéﬁé“dﬂ SeStatin 6f W%Jﬁ%l‘f‘?r;ﬁﬁwé RMtiveo and

respective second set 0 rame nounted footings; wth the first set of
ground nuunt adothtion fowfmngamub Ut rcarodatiouaiesd f oot i ngs di sposed general ly at

one end of the IOI'[lhlenr‘%’>taqi%¥1I tgzéelﬁg?nng gterr]\%raﬁﬁ/(i'\oor}%oﬁgl 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.



of ground nounted footings and frane nounted footings di sposed general ly at
an opposite end of the piling device; wherein the rotation footing is

| ocat ed gwoenmldiyosbet ween the first set of ground and fprarscrmsnbess
footings, and the second set of ground and frane nounted footings. 4. A
piling device according to claim1, whergi,n the rotation footing is
generally circular.5. A piling device ac?grding to claiml1, wherein the
rotation assenbly includes at | east one hydraulic notor to facilitate
rotation of the support frame relative to the rotation footing. 6. A piling
devi ce accorgj ng Aopilihgi device \sloeording ttbeclaipt at,i wheessis ehbl rotation @desmily

suppor . aniebilestsl lpaviane RAasTE AP o TaIS Praiber I S e
rotation axigative ¥ thk!rb2iof9¥bthfy.according to claim 1, including

count erwei ghts mounted on the support frame to prevent the frame noving
during the piling operation, and wherein the rotation assenbly is

configured tQ facilitate, rotatiaon pf the erwei ght.s relativ

rotation foogi ng bB'E]f'gt%eev'?%taé;PPr n%)?Ps(?lggHrgA Wﬁ?ﬁ@ tﬁ%vlﬁ)&%ﬁdq %8%‘%6‘&’%: a
support franggcluriesi dtdedsti G paireF Hydra o metorg! Withithg niotord Beingnehoainfid e
driving nmechanismfor driving the pile into the ground; wherein the pile
gri ppi ng mecteatfiessurpadt frameppn thegratation faatogen 99{13?6@)/&999@5@&?%%&@
support ed byrott$§ ig)ggort frame in a position generally proximte an outer
side surface ©f The Support frame. 9. A piling device according to claim 8,
wherein tthe pile gripping nmechanismand pile driving nmechanismare

connect ed to7a connegction

A piling device according to claim 1, including counterweights mounted
on the support frame to prevent the frame moving during the piling operation,
and 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, including:
a support frame;
a pile gripping mechanism for gripping a pile; and
a pile driving mechanism for driving the pile into the ground; wherein
20 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.

9. A piling device according to claim 8, wherein the pile gripping
25 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.

10. A piling device according to claim 9, wherein the connection member is
30 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.



menber, the connection nenber being connected to the outer side surface of
the support franme. 10. A piling device according to claim9, wherein the
connect i omoremiasosds pi votably connected to the support ptrameeseoeski ng a
pile gripped by the pile gripping nechanismto be pivoted relative to the
support frame prior to being driven into tlhe ground. 11. A piling device
according to claim 10, including a pivot &I di spl acenent nenber for

pivotal |y displacing the connection nenber relative to the support frane.
12. A piling device according to claim111l, wherein the pivotal displacenent
menber incl udes aA pilihg aevicenacootrdidgtto dlaien dOnirestading arpivotal displabemsappor t

frame. 13. A piling device according, to claim8, wherein:.th ut er side
surface is pFEMBRERS obﬁlvgﬁallylﬁléplag‘ngghgfcqr}q@c 9’}366‘?'?1813? g-ﬂgt,wq ﬁ)et?@ufﬂﬁﬂqrg
frame has anggpRosing outer side disposed on the support frame generally
opposite the outer side; the piling device includes a side support frane
connected to the opposing outer side of the support frane; the side support

frame includ a side support_franme footing,,an h ' p

footing | s mbaapl 8 MinG d8aREaeP e ¢ FAR 11 BRefedh iR PRy RRERbeH08HF o
support framgender Mdiddsh@ndaviuatraffRinteddot thet lodhiedtfon iméember g e

| east one hydraulic cylinder connected to and extendi ng between the side
support franduppalt fra@esi de support frane footing to facilitate novement of
the side support franme footing relative to the side support frane. 15. A
piling device according to claim8, including a hydraulically actuated
crane orio nt®. asAsgiingdévice seecendirey fongaini8, wheseinnt o a gri ppi ng position.

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.



16. A piling device according to claim8, wherein each of the pile gripping
mechani sm and pile driving nechani smincludes a side opening to facilitate
maneuver iwg 20fo/dilnsopi l e into a gripping position.17. A pclriscgod@vese
according to claim8, the support franme including at | east one pair of
count erwei ght supports, each counterweig support havi ng a count erwei ght
support surface for nounting counterwei ghts thereon, and each counterwei ght
support being novable in a generally horizontal plane relative to the
support frame between a piling position and a non-piling position. 18. A
El l'ing de}/: C@éaCCArmgﬁyﬁdgmcéla@bmdlﬂg to cleimd, tige atppartfamenincheting at lepst
orizontal ly dispaose ydraul i.c cyl i nder connecte 0 d ext endi ng between
the support ©P@neaif i %Hﬁeﬁ’fﬁlﬂtt“ersﬂép % €8 r&?f"‘f%@‘ql SRRt M of

the counter Wéb&%nﬁéigﬁpé& Yiftdod ﬂﬁ rﬁbbhﬂwg a&%taﬁ,oelgh@ ﬂh@rét%'éricpééch 19.
A piling device acco gf) clarm 18, i1ncluding a roller assenbly nounted
bet ween the smprpienﬂelghasmpmﬂbelaghnombiem agaferalyuppézantalgganarelptive tp

i sposed nydhrypeeramasetyeia i BoStinh SR ABF PRSI GRh 2T e

nmounted footing and the support franme for facilitating vertical
di spl acenent of the support frame relative to the frame mounted footin 2

1. A ]E)I ling #8vi cA, piling|deyicegaceprdingpler €laim dife iRelyding at |e@\%Pn8rﬁP’Pﬁ5ﬁW ed
on a footin
20t 1 Shofizdtiafl [epBELAhyAFANIR ARIEP LoRACEBUTG S Eifindindbbfuckd i 19

mechani sm f o e prl roun e g r|pp| ani sm

and the pol et buppt firsedhe @ingnedeh ngunlennenghéduppoartd fauqhtaietmdvebylenhef
support frame; the piling device having a 3 a wdth and a depth; the

hei ght bei ngth§cPREEME fﬁqm”a%et@’?ﬁargiﬁ?ﬁ '”Sé’l’\ﬂe’é?f" RHNGRAS e of the

footing and an uppernost portion of the support frane;

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, including:
a support frame having a lower end mounted on a footing;
a pile gripping mechanism for gripping a pile;
a pile driving mechanism for driving the pile into the ground;
25 the pile gripping mechanism and the pile driving mechanism being
connected to and supported by the support frame;
the piling device having a height, a width and a depth;
the height being generally defined as extending between an underside
of the footing and an uppermost portion of the support frame;
30 the width being generally defined as extending between a first outer

edge of the footing and a second outer edge of the footing; and
the width being a larger dimension than the depth; with
the ratio of the width to the height being at least 1.5: 1.0



the width being generally defined as extending between a first outer edge
of the footing and a second outer edge of the footing; and the w dth being
a | arger womengiteset han the depth; with the ratio of thecwisdzévstooozshe

hei ght being at least 1.5 : 1.022. A piIing devi ce according to claim2 1,
wherein the ratio of the wdth to the hei is at least 2.0 : 1.0. 23. A
piling device according to cIa|m22 wherzln the ratio of the width to the
height is at least 2.3 : 1.0.

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



