| MPROVEMENTS | N AND RELATI NG TO APPARATUS FOR PILE DRIVING 5 The present
invention relates to inprovenments in amd[#elating to apparatus for pile
driving and in particular to inprovenents to pile driving apparatus where gpn
hydraul i c means are enployed to drive piles. 10 Apparatus for driving pile -/
have been in existence for a long tinme. Hydraulically powered pile driving
apparatus is also known to the art. In one prior art apparatus there is
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nDunﬁed across the vertical frane and the outer 15 side of the drive
head is adapted to receive pile structure and/or a dolly. The inner side of

the drive _head is adapted,.to receive gn end of a hydrauli¢ ramwherein the
drive heaa‘hiespHF?Vgtn “E‘{/“EEWF é‘tﬁ?‘?@snﬁ%r’r?pﬁﬁm%ﬁsb refating | to.apRarptus
drive a pile i.ntq the ground. The appatatus_includes, onl, ne_.hydr aul i

ram 20 | FOREilE SriiARgandin patBelis i dRProvements i hile. dPinEC sPRatabe
suffer digsadv . Id €, dhl Vi a r s is generally nounted
onto a ba §3F§%€$%h®%gge%%ecuslégé@q?ogﬁggaéﬁ?dl ly to drive the pile
fur ?er down into the ground before another pile structure is placed above
the Tirst 25 pile structure and is then driven into the ground. Thus as
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Therefore, it is a primary aim of the present invention to provide a pile

driving apperpiiop et apparatis there uissidisdlosdd ya glilendrivingt lappasatusf whibhys%

in driving nore than one pile at a given pile point.
includes a slidable drive head mounted across the vertical frame and the outer

15 side of the driiré head is adapted to receive pile structure and/or a dolly.
The inner side of the drive head is adapted to receive an end of a hydraulic
ram wherein the drive head is driven by hydraulic means mounted beneath
the drive head to drive a pile into the ground. The apparatus includes only
one hydraulic ram.

20 |
In pile drivihg apparatus where only one hyﬁraulic ram is included suffer
disadvantages. 'As “the pile driving apparatus is generally mounted onto a _.
base frame, it is often necessary to use a dolly to drive the pile further L
down into the ground before anqther pile structure is placed above the first

‘25 pile structure and is then driven into the ground. Thus as every pile is
driven into the ground, a dolly has to be used. This method is slow and
time-consuming and involves a lot unproductive labour in positioning the dolly

onto the frame and thereafter removing the dolly.

30 Therefore, it is a primary aim of the present invention to provide a pile
driving apparatus to eliminate or substantially eliminate the use of dollys in

driving more than one pile at a given pile point.



2.1t is another aim of the present invention to provide a pile driving
apparatus wherein the pile structure can be. driven continuously. To achieve
t he above nentiioned ains there is provided an apparatus for 5 - pile
driviﬁé whi ch includes a vertical framewk nounted onto a base franeworKk.
The vertical framework includes at |east two vertical guide menbers jointly
to recei veltnis amother aaimi veofhcthed tpresente ineentionl by pprovidesaapileddwiviagds
al ong the guide nenbers. At least two hydraulic units are secured to the
oppesi t e t appamatuscwierein the pilel structure san be driven coméimuousty.hydraulic
unit is secured to the md portion of the drive head with the ram of the
third hydraulic unit extending through an aperture in the drive head. The
invention further includes a guide nmeans to receive and enable the

hydraul i ¢ i¢ achieviepthe above caentiongda 24%8S antherswitvpravidethiay apparatue ot

cah preferahly be the sape set of guide nenbers as for the drive 15 head
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unit. 25 The hydraulic units are operate y conventional neans known to
the'\sot. thiPdAydpaEl¢ Wnih' 88 sebaFed to ithe lﬂide?SPﬁoxh 'ofefte Fivel htadWwith the
apparent fromthe follow ng description and clainms taken in conjunction
with the agamng@nlienthird hydraulic unit extending through an aperture in the drive

head. The invention further includes a guide means to receive and enable
the hydraulic unit to move vertically upwards and downwards. This guidé
means can preferably be the same set of guide members as for the drive

15 headoraltemativelycmbemimependmtmitorsetofguidenmbezs.

The terminal ends of the rams of the first and second hydraulic units are
mounted beneath the drive head and the mouth region of the cylinder of the
third hydraulic unit is mounte_d'above and secured to the drive head.

20
According to this invention, a pile is introduced into the ground by the
downwafd force of the drive head éaused by the retracting the rams of the
first and second hydraulic units. The now partially driven pile is further
. introduced into the ground by extending the ram of the third hydraulic unit.
25

The hydraulic units are operated by conventional means known to the art.



drawi ngs which by way of illustration show preferred enbodi nents of the

present invention and the principles thereof and what are now considered to
5 be the best nodes contenpl atedgfor applying these principles. . Qh&r
enbodi nents of the invention enbodying the same or equival ent principlé§
may be used and structural changes nmay be nade as desired by those skilled
i n t hepgidr #hd Favthdicadmd ofOtre predent fiveAtivn WiLE bei gipapént! drtd atheby t he

appended claim 10 The invention will be described by. reference to the

- [ ol | onkeIg oWitgideseripiteas iand: clafiing . taken Sira corijunc tibrawi thinthe | accompanydhg a pi | e

driving apparatus according 15 . to the present invention; Fig. 2 is a
di agr adrewingsv whilclhf by hwagi of illistriacioni show' prefirra@Pahbédisedits M0 the,
details of the base frane and cantil ever having been onmtted, wherein the
t hi r d pyelent| inventioni and rthe princigles thereofpand twhat afé now togsidared ta

di agrammatic view of the side of the pile driving apparatus in Fig. 2, v

wher eibet the t hestl modesiucontemplated for aappliingt dheper principlest i 0Otherg. 4,
is a diagranmmatic view of the side of the pile driving apparatus O Fig. 2,
wher ei ¢mbodimemts ©f ther inyentiongmbadying fthecsame geeqivalent prindplesgmay | s a
section across line A-A of the enbodipnent showmn.in Fig. 1; and_ . 4 Fig. 6
shows Be ses ang: srusturplochanges may ke imade. a8 odesined g'l?’f these iskilled dnn
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frame (2 nted onto a base frane (4). The base franme (4) conprises of a
hori z 5{1?%1‘1 : ' o
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The invention will be described by reference to the following drawings

wherein :-

'Fig. 1 is a front diagrammatic view of a pile driving apparatus 80001‘11118
15 to the present invention;
Fig. 2 is a diagrammatic view of the side of the pile driving apparatus of
Fig.1, details of the base frame and cantilever having been omitted, -

wherein the third hydraulic ram is in a non-operative position;

20 Fig. 3 is a diagrammatic view of the side of the pile driving apparatus in
Fig.2, wherein the third hydraulic ram is at a ready to operate position;

Fig. 4, is a diagrammatic view of the side of the pile driving apparatus of
Fig. 2, wherein the third hydraulic ram is at an extended position;

25 |
Fig. 5 is a section across lixie_"A-A of the embodiment shown in Fig. 13 and

Y



(6) to receive a weight nmeans (8), preferably cenment blocks, to bias
against the driving force applied at the vertical frame. The base frane is
pref eriaply -novably nounted onto wheels (103 or .other suitable noveable
nount iTlg neans. The base frame al so advant ageously i ncl udes neans to
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20y o Each 1EtEh i n%ﬁ&l uséé‘ﬂa‘? g.tudﬁ%i%%@?f% i

at the md g&g&.&gﬂ 0, gui de menber to accommbdate a drive head (16).
The drive he congl ;s‘%éggf one | ongi t udi nal nenber ‘extendi ng between the

| ongi tudi nal slits of both the guide nenbers (2a,2b). To strengthen the
vertical frame, the top portion and the |ower portion of the frame is

j oi'nedst ogetliny apparatusatrepé drivitiRe(5) (Fef 1R MHag @ vereiesl b@dmmay%o&ﬂtza
secured by wel ding. Each guide nenber (2a, 2b) is preferably of " shaped
ri gi d nat er onko apbasecframe/ (). sThelbaset frames{4)t commrisex of Mhoﬂhoﬁh@ pletfor®
of the vertical linb. This provides a steady and rigid configuration and
prevents bu€B)itegreceive a wmight abansn{)espreferiblyceamemtsblooks, thibiss agahst
(2a, 2b) includes too chanbers (18, 32) with a longitudinal slit along the
m d portionthe dmving, forcenapplied GQ)the'Nﬂ!ﬁ@Pl fmadl‘l@e_@ﬁse frameds preferably
vertical pl ateagSG) nmounted across the slit (14), 5 either side of
the verti camayekly maunted Moa!hwlgmohmjl%bet mltﬁbh moveahle pm;r@ns aeanst
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connecting the vertical frame (2) and the base frame.

The vertical frame (2) includes at least two guide members (2a, 2b). Each
15 ° guide member includes a longitudinal slit (14) preferably at the mid portion
of the guide member to accomﬁodate a drive head (16). The drive head
consists of one longitudinal member extending between the longi}:udinal slits
of both the guide members (2a,2b). To strengthen the vertical frame, the
top portion and the lower portion of the frame is joined together by suitable
20 means preferably a cros§ bar member (17) secured by welding. Bach guide
member (2a, 2b) is preferably of "I" shaped rigid material, preferably of
steel,with a slit opening (14) at the centre of the vertical limb. This
provides a steady and rigid configuration and prevents buckling under
increased compression forces.
25
Each guide member (2a, 2b) includes too chambers (18, .32) with a
longitudinal slit along the mid porﬁbn of the guide member (2). The drive
head (16) includes a vertical plate (36) mounted across the slit (14). On
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In the chanber (40), fornmed by the "L" plates (30a, 30b, 30c, 30d)
vertical linmb (28), is included a vertical plate (42) for further
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46) 1s secured, preferably by nut and bolt neans to the drive head
is0es. The detalls of the hydraulic punp and control valve neans are

ustrated as they are quite obvious. | east two pairs of support

s (48,50) are secured to hydraulic chanber one pair at 6 the

upper rbyitbe chambery(A), formed Ay tthe T1g\uplates(39a, 030k,h30¢y 3Pddiand dhenber .
m nal ends of each pair of brackets are designed and structured to-
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To fasten more securely the vertical frame (2) to the base frame (4),
support beams can be attached between the vertical frame and the base

frame.

Two hydraulic drive means, preferably including telescopic plunger means, an

_ _hydraulic-pump and control valve means are mouhted immediately adjacent to

20

25

the back of the vertical frame (2). The free end of the hydraulic ram (24a,
24b) is fastened to the horizontal plate (38) of the drive head (16). It is
preferred that the hydraulic ram (24a, 24b) be positioned inside the chamber
(32).

A third hydraulic dritre means (46) preferably including telescopic plunger
means, hydraulic pump and control valve means is mounted in the opposite

direction to the first two hydraulic rams. The basal region of the third

' hydfaulic means (46) is secured, preferably by nut and bolt means to the

drive head member (16). The details of the hydraulic pump and control
valve means are not illustrated as they are quite obvious. At least two pairs

of support brackets (48,50) are secured to hydraulic chamber, one pair at

>



(16). A annul ar bore (52) is included in the md-portion of the drive head.
The head of the third hydraulic ram (25) is introduced through the annul ar
bore s(52) .an® in a position vertically above the pile structure to be
drivew 10 The working of the inventgon will now be described. The
apparatus is positioned at the place where the pile is to be driven. If
necessary, td'pjy ireg@io et diR@héF epafl @€ thiec 16We FugionMo i thies hygiratlic
wheel s on the base frane (4). The drive head is |ifted to a position above
t he_upper engm®ér.t herne | teraiinalcends 62@achy paitt @fdbegckdts ayelr designed aand
(24a, 24b). The pile 15 (20) is then placed below the ram (25) of the
thi rd hydr stiuctupedts . fifliretodtlies lonigitulindloglit 14 ném theveertitalvfreme S 2)yso as
actuating the hydraulic rams (24a, 24b). The downward novenent of the
hydr aul i c- tabe flkiable 23ng theslits heAdstatedhearlietothendower, porider of the,third
the pile (20) downwards into the ground. The third hydraulic drive rreags
(46) $s pabydvaulic pirive omerans (46) sisosecurely, fastened §@ the,drives headsmegper
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the pile further down, it is then retracted. The hydraulic rans (24a,. 24b)

are then 7 extended to the starting position. It will be noted that the
t hi kgghydr gyl : e ; §ﬂ>d will Be® deserited’. ! | Mthed Gpparatus ie€
Fig. " 2) wh?r‘nqet ﬁve&g‘?il{gegﬁea ?q\é |6$3d-jrmve ~upwards. 5 The next pile to be

driven int gomfmﬁrdou@duﬁt pidtd OhePe SHR! pAE fsh o Mo rivens iIf weécwaeary, the
position. That 1s that onCe the first pile is driven into the

’ position being registered at the spot by immobilising the wheels on the base

frame (4). The drive head is lifted to a position above the upper end of the

pilé structﬁre (205 by extending the hyd_raulic rams (24a, 24b). The pile

15 (20) is then placed -below. the ram (25) d’ fhe third hydrﬁulic means. The

drive head (18) is thén moved downwards by actuating the hydraulic rams

(24a, 245). The downward movement of the hydraulic ram's. (24a, 24b) pulls

the drive head downwards, thereby moving the pile (20) downwards into the

U ground. The third hydraulic drive means (46) is passively pulled dowriyvatds

20 by the drive head (168). As the hydraulic drive means (46) is secured to

' suppoft brackets (48,50) the hydraulic dﬁve means (46) is moved slidingly

along the vertical frame.

When the first and second hydraulic ram are completely withdrawn into the

25 | hydraulic cylinders, the th_ird hydraulic means (46) is actuated (Fig 3), thus
_ driving the pile (20) further into the ground. Once the hydraulic ram of the

third hydraulic drive means (46) is completely extended to drive the pile
further down, it is then retracted. The hydraulic rams (24a, 24b) are then
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a second pile can be placed on the first pile and be driven into
und by repeating the process descri bed as before. Advantageously the
sections can be securely fastened together by conventioral neans,
.g. welding the steel end plates of the piles together. It will “Be
that piles of ranging | engths @an be driven. After the required
of piles are driven-at a given point, it may be necessary to use a
exthrided tdethpostartingoposittionl.asit will deanoted tthat the thigd ciydicavlict er
t pileis driven into the ground, the hydraulic ramof the third
firiver ineans e ameved Bpwards cto st startingeposition GeeedFig. 20\vwehen dhehe
position bg extending the hydraulic ranms (24a, 24b). A dolly of ‘
nive headt(16) sist mevied| uRwardthove the protruding pile. The drive head
d down. to a desired height and the hydraulic ramof third 20 -
Ic derive nmeans (46) is actuated and is driven into the ground to

' d d h. “The h il i | i nd f th hird hyd lic.d
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ed and illustrated includes two hydraulic drive neans to pull f hen’

€o¢l. Aeeldirig) thenétebl éndublatesrofv ehépiles together. NUSHILL B Sbvidus

re down, the invention can be nodified further. For
that piles of ranging lengths can be driven.

After the required number of piles are driven at a given point, it may be
necessary to use a dolly to drive the portion of the last pile ‘above the

ground. After the last 'pile is driven into the ground, the hydraulic. ram of

| the third hydraulic drives means (46) is retracted, the drive héad is moved

20

to the starting position by extending the hydraulic rams (24a, 245). A dolly
of appropriate length is th_eh placéd above the prottudihg ﬁﬂe. The drive
head is moved down to a desired height and the h&dr_aulic ram of third
hydraulic derive means (46) is actuated and is driven fnto tﬁe ground to the

designed depth.



exanpl e there can be additional hydraulic drive neans to pull the drive
means down and advant ageously additional hydraulic drive neans to push the
pile structure down. For exanple, there can be two pairs of hydraulic
drive-means to pull the drive head down agd anot her pair of hydraulic drive
means to push the pile down thereafter. Furthernore, there could be a

Db ot o pat r or i dB halfe FhPhERE SerRG U Bidrhlfic JAVS g0 Fon
ol €, 0. bb Jbkkda 3b, SOHERE HBni AR SR ket 1) Ry SEkLI HERIAE hdahs,

describ oveé purel exanp I'cati ons

can be ”ﬁdfao‘gn #'Brﬁtlﬂ?c $SRPE QI:tnIaREd' NYSRE | Pm%:?aanemﬁd&ce thétendency

appar at us e driving conprising a vert i cs mount ed on a

base franmepgy lemscaamcheaasa%)lfb PRt uphthe' AYliradlic fradide (Bd 24¥).udes at
| éast two vertical guide 5 menbers jointly to recelve and enabl e a drive

head ¢o0 nove vertically upwards and downwards al ong the gui de nenbers; at

| east two hydraulic units are secured to opposite ends of the drive head;

at | east omMhet pile chpgpatatus i(Q)uis thers ma@d aldnigo the ntailspty tanothef pbhiticlr iate
head with the ramof 10 the third hydraulic unit intending through an
aperture iwhidte itiis vdedieedi toadrjvede pileaer pidegs ovi ded to receive and enable
the third hydraulic unit to nove vertically upwards and downwards;. the
term nal ends of the rams of the first and second hydraulic units are
nmount ed beneath the drive 15 head and the nmouth region of the cyllnder of
the third Fyemathe cfanegoing deserintipmpisyis aﬂaa%e@m%ed t oPilefe cani \ke driven

\:‘6 continuously into the ground, without the need to use a dolly until the
last pile at a given point is to be driven.

Although the pile apparatus described and illustrated includes two hydraulic
drive meané to pull the drive .héad down and one hydraulic drive nieans to
15 bush the .pil'e structure down, the invention can be modified further. | For
example there can be additional hydraulic drive means to pull the drive means .
| down and advantageously additional hydraulic drivé mgaﬁs to push the pile
..structure down. For example,  there can be two pairs of hydraulic drive
U :nwnns‘uspun'ﬂuednhm:hemd1knﬁ1pn§luunherxnﬁrtn'hydnmnk:drhm:means
to push the pile down thereafter. Furthermore, there could be a pair of
.guidelmwns ﬁor'urafirét and:*mondlnﬁh%u&iclnﬁlmsand:xrﬂhersxmaraue
pair of giide means for the third hydraulic means, as shown in Figure 6.

Itwiuofcansebeuxderstoodﬁratthepmsmtixwentim-isdescribed
above purely by way of example, axlthat:mdlﬁcatiasofdetailcmbe

A

nademﬂﬂnﬂxesoopeofﬂlenwentim.



head; wherein a pile can be introduced into the ground by a downward force
of the drive head, caused by retracting the ranms of the first and second
hydraulic units, and the 20 partially driven pile can be further. introduced
in to the ground by extending the ram of ®the third hydraulic unit. 2. “An
apparatus as clainmed in Claim1, wherein | ocking means are provided for

| ocki ng thegéagggahydraullc unit in position when the rans of the first and
second hydr 5 units have been retracted. 3. An apparatus as cl ai med
-=i-n Caim1l & C anmapparatus nfohepide \riving gqmurisaneasvertid&ldrive
head act al gpapewiork ﬂuuﬂeeaeaﬁsa fsarset b%aha W#;yéﬁayéseegagaa i

appar atus as_cl ai ne recedin l_al m rern rau I Cc

n an
units are sEBBr ¥8T Srcf’ﬂ-ef? graREK iR %uGPstﬂE least 'Ffé‘hd"%ﬁéﬂ@@\% quidtewul i c
units are smembettst Golimtly d:opee‘cetimofaﬂd@ﬁimre? ' @ive hel AP M!S for .
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at least two hydraulic units are secured to. opposite
ends of the drive head; at least one third hydraulic unit is
secured to a mid portion of the drive head with the ram of
10 the third hydraulic unit intending through an aperture in
the drive head; a guide means is provided to receive and
enable the third hydraulic unit to move vertically upwards
and downwards; the terminal ends of the rams of the first &-)
and second hydraulic units are mounted beneath the drive
15 head and the mouth region of the cylinder of the third
hydraulic unit is mounted above and secured to the drive
head; wherein a pile can be'introduced into the ground by
a downward force of the drive head, caused by retracting
the rams of the first and second hydraulic units, and the
20 partially driven pile can be further introduced in to the
ground by extending the ram of the third hydraulic unit.
2. An apparatus as claimed in Claim 1, wherein locking
means are provided for locking the third hydraulic unit in
position when the rams of the first and second hydraulic
25 units have been retracted. : - _
3. An apparatus as claimed in Claim 1l or Claim 2, wherein ~
the two vertical guide members for the drive head act also
as the guide means for the third hydraulic unit. '
4. An apparatus as claimed in any preceding claim, wherein
30 four hydraulic units are secured to the terminal ends of the
drive head and two hydraulic units are secured to the mid
portion of the drive head.
5. An apparatus for pile driving substantially as
hereinbefore described with reference to and as shown in
35 Figures 1 to 5 or Figure 6 of the accompanying drawings.
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