L 1 1 A SELF- TRANSPORTABLE PI LE DRI VI NG APPARATUS This i nvest#oCrel ates to
a self-transportable pile driving apparatus adapted to be capable of us€ on
a site in a place having limted |ateral space apd:headroom- far: exanple

i ndoors. The technol ogy of i ndoor f oundati on work “arid apparatus for - that
pur pose have been known for several decades. However now, the conventi onal
technol ogy for indoor foundation work is frequently unable to cater for
noder n i ndoor foundatlon wor k reqU|renents Such conventional equipnent is

skow i n operati ] iction deadlines
as " well as cau v

F #oder n needs the
appl i cant has conducted extensive research and developnent to produce a
highly versatile and reliable conpact apparatus in accordance with the
present invention. One known piling nethod is the drill pile technique. It
Is a tirﬁh%ﬁnﬁﬂﬁﬁﬁﬁﬂ?ﬂcﬁ@%%t%ﬂdt@a%s%%lénvra@ﬁmentablpopgbeion For these

and ot h%ri@ﬁ@@pApﬁaws Gede5Eed yté'rﬁé“ & & 05¢ U§§e' 8H0argigad in other
confined, spaces own appajat us_ f or gfr orm ng foundati on work uses a
movabl e I 1% RY3FR RARHRY ﬁﬁ‘[‘% ted dareralt | SRRCe 10R BRRIrePmpi £@Tpr eaker .
However ,exampldasindoersl di sadvantages: 1.. Moving the equi pment requires .

significant nmanpower and is very time consum.ng. 2. H gh noise level: The

ai r hamrer produces much noi se during operation and it is very slow.
The technology of indoor foundation work and apparatus

for that purpose have been known for several decades.
However now, the conventional technology for indoor
foundation work is frequently unable to cater for modern
indoor foundation work requirements.

Such conventional equipment is slow in operation and
tends to result in delays to construction deadlines as
well as causing pollution to the environment. To meet
modern needs the applicant has conducted extensive
research and development to produce a highly versatile
and reliable compact apparatus in accordance with the
present invention. -0

One known piling method is the drill pile technique. It
A is a time consuming process and causes environmental

pollution. For these and other reasons, it is generally

unsuitable for use indoors and in other confined spaces.

A known apparatus for performing foundation work uses a
movable pile rig equipped with a miniaturised air hammer
or pile breaker. However, this has several disadvantages:

1. Moving the equipment requires significant
manpower and is very time consuming.

2. High noise level: The air hammer produces much
noise during operation and it is very slow.




r 2 3. Limted inpact energy. it cannot work on- working | oad capacity B
equi valent to a 15,241 Kg - 35,562 Kg (15 - 35 tons) pile. Sone . . e
conventional pile drivers are knowmn from GB 1 443, 349, "GB 993 540, .GB 936 t
308 and EP 392 302. However, none of these machines has a hammer
construction enabling operatron in the prasence of overhead obstructi ons,

nor is sufficiently quiet to be used in an indoor environnent. Qher prior

art includes:- GB-A-2 069 576 (KOEHRI NG GVBH); EP-A-0 095 801 (NI ERSTRASZ); =~

GB- A-2 035 866 (WEST'.S.Pl ) 1672 S
(STERLI NG ENG/ NEER %&%M%ﬁ%a%mﬂ%ﬁﬁgﬁé LG -
prior art i doaddsicapactity euiamdsns dfo Lmels.rﬂ‘thJSaTre?'W%sKﬁhélﬁrESent
i nventi on. é tﬁmg.ﬁ?i te has now devi sed a new form of apparatus which

€ atorenentio

overcomnes t ned problens and is suitable for use indoors or in
ot her confined spaces. According to the present invention, there-is

provided a $Qle Tdoaﬁ;%@mitcﬁale pile di'l‘i\bém PP ABOWES mt@n 10442 capabl e

of use on a_site ce Vi ted, | droom said
pile drivi n Qppg%@goégrﬂyr IQ% nd;ageaéh @%e%?% s corrpr?g;?hg - a
housi ng; a dionecwfhahexe mackeingd ;hasy d ehanmermmiansqztm emeblingneans;

0 oL BB e il A gebonand Soveriaeiohe, Saprer

_ ou sald orifice and bein

ret ai ned, r@saﬁufénm-antdm@%ie@ thythéﬁr%‘g *%t%?rt?—%%aﬁ%"lﬁ"%ﬁgl: part

of the [err] _
Other prior art 1nc1udes-- GB- A-2 069 576 (KOEHRING o a
GMBH) ;  EP-A-0 095. 801 (NIERSTRASZ), GB-A-2 035 866
(WEST’S PILING & CONSTRUCTION. CO.-LTD }; and US-A-3 961

672 (STERLING ENGINEERING AND MANUFACTURING COMPANY) .

However, none of this prior artfis~designed to be capable
of use in the same way as the present invention.

The Applicanﬁ'has now devised a new form of apparatus
which overcomes the aforementioned problems and is
suitable for use indoors or in other confined-épaces.
According to the present invention, there is provided a N
self-transportable pile driving'apparatus adapted to be ‘;J
capable of use on a site in a placé-having limited '
lateral space and headroom;. ,
said pile driving apparatus comprlslng a hammer;
said hammer comprising:- a housing; a driven helmet;
a weight; hydraulic ram means; and cﬁshionlmeans; _
an orifice being provided_in a bottom end of said
housing;
the driven helmet slidably proyectlng downwardly
through said orifice and being retained, relative to the
housing, by helmet retention means; a lower part of the
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3 driven hel nmet being provided with a first recess for receiving an upper
end of- a pile which is to be driven by the hamrer; the weight bei ng'.
slidably |ocated within said housing above the helnmet, for falling upon
and hitting, a top part of said driven hel net; the-weight bei ng "provi ded
with a locating neans for |ocating wigh said top part of the driven hel net,
said | ocating neans conprising a second recess for accommobdating said top
part of the driven helnet sai d cushi on nmeans bei ng provided for cushioning
~Nhe inp of th t,on the driyen helne ,and/ or sald cushi on neans

Bos ng i (R HSHIES P HIS T TEhand| W EE oAt ¢ABERDRORRE: T65: o hydr aul 1 c
ram nearnednﬁvmgohpt@pmdendraﬂgadpibe whithngst be bei dbfiven by can
thereaﬂéﬂetﬁ%ﬁﬁgrxo fall on the helnet to drive the pile; said pile
driving apparatus further conprising controlled, owered, support means for
supporting tthe reedght sbemmslai@ablyhbecatedemt int samdpbouswg upri ght
for usearifh fithe IR 1, t FSrVBAKL h&@sﬁt 2ha! Hec BRAFE adtip) ng use; sai d

pile driving apparat us further conpr|5| Chassj s’ mean3 nDunt on a

sel f - polRdEd % K31 AFEER  helmehantkhe ‘&ﬁﬂgthbgﬁﬁgoPi’%ﬁﬁg bel ng mount ed
on the chialsiss IGeASing hﬁeaﬁéff@@wmedtiﬁgcwien saﬂaswpl P8rgober-driven

for sai |l e drivi.ng apparatu o transport it around the site; said
pile drﬂGf dﬁapﬁ§r§F%Em$€Tt?ﬁﬂé iﬁﬁﬁ?%?%gm?%??aﬁ?ﬂgrésﬁﬂ%hﬁr|ng means for
anchor i mpaaidl red¢ess for accommodating said top part of the

driven helmet;
; said cushion means being provided for cushioning the

impact of the weight on the driven helmet and/or said
cushion means being provided between the driven helmet
and the housing; _

said hydraulic ram means being adapted and arranged
for 1lifting the weight so it can thereafter be let to
fall on the helmet to drive the pile;

said pile driving apparatus further comprising
controlled, powered, support means for supporting the
hammer selectively either tilted for transport, or
upright for use, and for varylng the working helght of
the hammer during use; -

said pile driving apparatus further comprising

s chassis means mounted on a self-powered traction means;

the hammer and its support means being mounted on the
chassis means; the self-powered traction means being
motor-driven for said pile driving apparatus to transport
itself around the site;

" said pile driving apparatus further comprising
retractable anchoring means for anchoring said pile
driving apparatus during pile-driving operations.

Preferably, said cushion means is provided in or on the
top part of the driven helmet for cushioning the impact
of the weight on the driven helmet.



driving apparatus during pile-driving operationé Preferably, said cushion
means is provided in or on the top part of the driven helnmet for cushlonlng
t he inpact of the weight on the driven hel net. 4 Preferably, said "

Lol o1

cushi on neans is provi ded between the driven hel met and the housing in or
on an upwardly facing flange surface of tée driven helnmet and exterior to
sai d housing. Preferably, said cushion neans is effective to reduce the

noi se of pile-driving operations indoors to a tolerable level. Preferably,

sai d powered port. neans; i s adapted and arran ed, e _select] er rai sed
or | owered 9"95% 1Yol S5h TSR MEFRS) ’g"%‘& RS | 3ns of the
hamrer conpgri®em MMemfaﬂwctrmlhms:Lng niierorams am upwaribyefiacihg

housi ng. Preferably e n

i ndi cati ng bf ﬁqédi‘% 4]%%%:%%&%%&2 [ veét%m? %%%J%lgﬁggapéaeli'er ably,

t he indicat@pumeams conprises a pointer attached to sald wei ght and visible
through or projecting through an elongate slot. arranged.in the housing.

Preferably, a scale is prOV|ded for enabling a guantjtive |nd cat|0£ of the
posi tion of Peferakint, SRt SHhioR Meanei s a%ﬁq’;/ec'i:h‘éew'e?gﬁ? B6GpFP€es an

- at | east pamdisehdd @ill@danxaing Q@gérarﬁdﬁs/ imddmls VEd raatazeegableg

" subst ance.
level.

Preferably, sald powered support means is adapted ‘and
arranged to be selectlvely raised or lowered by belng
telescopic. - ' -

Preferably, said hydraulié ram means_ef the hammer
comprises a pair of hydraulic cylinder rams on or
adjacent the housing. '

Preferably, the hammer further-ccmpriSeseindicator means
for indicating the position of the weight relative to the
housing. : ' ' '

Preferably, the indicator means ccmprises a'pointer~ a
attached to said7weight'and-visibleythrough_or projecting
through an elongate slot arranged in the housing.

Preferably, a scale is provided for ‘enabling a quantitive
indication of the position of the weight to be obtained.

Preferably,'the‘weight comprieeS'an'at'leaSt partly -
hollow body, at 1east partly filled with a welghtlng
substance. -
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Preferably, the weight conprises a pair of concentric steel tubes,
separated by spacers and defining hollow spaces filled with | ead wei ghting.
Preferably, hydraulic logic valve nmeans is provided for selectively .
operating at |east said hydraulic ram neans. Preferably, the hydraufic
|'ogi ¢ valve nmeans is incorporated in & single block. Preferably, the
hydraul ic | ogic val ve neans conprises at | east one solenoid valve. A

Rl ef err epref@palb PN t_:lﬁé waﬂghﬁveem'pﬁmse_dea_cpahedolﬁeaehabgtew::andl ref er edOI
9 as a "rig’,.or "piling.rig%,,.0r "mni-riglk, asures min length an
bet ween ﬁF?éh-t€§%ﬁﬂiﬁeﬁﬁﬁ?hgdtﬁyiﬁBaSﬁE?a?ﬂgndg?§nﬁﬁﬂgPﬁligﬁ be ext ended
from 2. SspacessfhlhddawighShea®uwenghtingsport its height is only 2. 1m
Therefore the whole rig can easily pass through a door somewhat w der than
1.5m and_sonmewhat higher than 2.1m The weight, in the preferred

enbodi nefkeforrphy, Jhpdraylic 1eai§. vahve peapsr iedreavédedefierof the

'nVent'Qﬂelé@@f&ébfd%géfﬁtﬂﬁ§|QﬂéléaéerQaiatﬁ?dﬂéhliberaﬁPMéaﬂBUt'Oned

preferred features. e tel escopic support of the hamrer in the preferred

- enbodi nent of the invention can vary the height of the hamer from 2. 8m up
to 4. SmPreférainl ¢, Sthdohpdtrau?i8nliogicThwalpeecheansadisnbodi nent of the

inventiqﬂnééké§§'gg&di%oabgiﬁéfglﬁ%ﬁgﬂ.versatiIe. It can be transported on
ed,

a truck W erng di Snan Gs“enabling it to be put to work as
soon as it arrives on a new construction -

Preferably, the hydraulic logic valve means comprises at

- least one solenoid valve.

Nt
A preferred embodiment of the invention, described
hereinbelow and referred to as a "rig", or "piling rig",
or "mini-rig", measures 2.5m in length and between. 1.2m -
1.5m in width. During operation its length can be
extended from 2.8m to as high as 4.5m. During transport
its height is only 2.1m. Therefore the whole rig can
easily pass through a door somewhat wider than 1.5m and
somewhat higher than 2.1m. The weight, in the preferred
embodiment, weighs 2032 Kg (2 tons).

This preferred embodiment of the invention, described
W hereinbelow, incorporates all the above-mentioned
preferred features.

The telescopic support of the hammer in the preferred
embodiment of the invention can vary the height of the
hammer from 2.8m up to 4.5m, or from 4.5m down to 2.8m.



site. The invention will be described by way of exarrpl e with reference to
the drawi ngs, which illustrate the above-nentioned preferred enbodi rrent ‘of :
the invention. In the drawi ngs:- Figure 1A shows a side el evation ofca ‘: .
nmini-rig formng the above-nentioned preferréed enbodiment of the présent”
invention; Figure 1B shows a plan view of he mni-rig shown in Figure 1A
Figure 2A shows the hydraulic logic valve arrangement for driving the
hamver of the mini-rig and Figures 2B and 2C show: detai | s of the-

~interconnec on of _t he raulj.cs t h.a r-rer espective Ne t he down @
and up posi Sn?reﬁﬁﬁﬁﬁgymr{% E Jh % cﬁ?ﬁlﬁfﬁh EQal ve
arr angenent bef skmgleeandAvaesattile.he Ik esai hmglmsportedhm'xpmwer unit,
Figure 3B s a %%Hg_.% t t%a’.@iﬁﬂ nunid zad | eader
mast and ang%an’i?QE’g% é’ﬁgcéﬁt}r es :’gi 4}%‘%1;‘% al % the‘sconstructl on
“of the val vBstused womrk &isn Soarg as3dt JATEVes 9 \RRWCARSEWGHLOR Fi'gure
3C- A=FigieaDh B=Fig. 3 C D= Fig 3F), Fig. 3Gpilot flow path
diagramin hydraul i c block (pl an) view, Fig. 3H end el evation correspondi ng
"to Figure 3G Fig. 3l cross section; Figures 4A-4E show details of .the
.|l eader sectirhe ﬁﬂv@M&oﬁAvﬁJiﬂﬂbéﬁéﬁdﬁb&d&\bﬁﬂmroﬂm@Iﬁwmw ew :
hamver up, 4D front view 4E \ 4F hydraulics
for raisi ng)rF ?ﬁ&/ F?ﬁ tt:?%”@gvﬁ&r%s #hgﬁé%si@%%%wé&?%g construction
of the pili agotrennentloned preferred embodiment of the :anentlon.
In the drawings: - G
Figure 1A shows a side elevation of a mini-rig forming
the above-mentioned preferred embodiment. of the present
invention; ' ‘
Figure 1B shows_';'a plan view of :t-'he”mini:'-rig shown in -
Figure 1A; ' ' ’ ' '
Figure 2A shows the hydraulic logic valve arrangement for
driving the hammer of the mini-rig and Fi_gures 2B and 2C
show details of the interconnection of the hydraulics
with the hammer, respectively in the down and up =
positions; ' ' R -t

Figure 3A shows the intercomnection of the logic valve
arrangement of Figures 2A-2C with the diesel engine of



of the mini-rig shown in Figures 1A and 1B (Figure 5A hamer outer view, 5B
. axi.al cross-section, 5C hammer housing, 5D details of hamrer construction,

" BE details of driven hel met construction, 5F coupling of driven helnmet to
hamrer housing, 5G details of weight construction, 5H pile cap of driven

hel met); Figures 6A-6C show how the tel escopic |eader allows the driven
helnmet to fit over a pile when height is UVnited (Fi gure 6A hanmer
retracted (down), 6B hammer extended (up), 6C |leader tilted with

kbam*rer/ hel metthe¢ tpmnvvem'pa |%:}gu::¢gameshws 7880 0bhei iaterconngetion

limted hei 9%@9%@%9&& h%ﬁﬁ@n@“lé&d&k ﬂéé’i:'nﬁind7§nbﬂoflﬁ?en0h
hamrer lifted a

trenc hamer Fi gures 8A-8D show The cooling
arrangenent (Fe%r AR %%%F??lg3%‘r33éoﬁlb%‘ﬁ etabls pfi Blae upPRstoEctiont

(rj adi ator, fBEhdﬁf‘&ra@w?p@@é eﬁ?eﬁl&ﬁéﬁ?a\!ﬁev\#l ansicFJ»gyIsnp asharcviéwst d 18
i agram o e raul jc control_sys rr| g t ig an
amni-rig 1 ¥WriTERsR %ﬁ%‘é’é‘?s %nl t£2 n%f('/%bl S ery%'r ac‘l%ﬁan uni t
3. The chassi=s mig.t 3Eppdfig. a3@opkElopatkow, pathe@ﬁagramsin?hg@daul;c :
hydraul ic resgr e 11 &S by neans
of a guide 12&% %??"Zss é’%)éndi"t on%Hs 4 ?féa'ﬁgg{)%rgrcgﬁﬁésﬁ ﬁ%ﬁ%

| ower chassi stadFigyread6, ohmyd%wr@smwtuame provi ded to power the

traction unit 3. This enables the mni-rig to nove al ong an uneven road.

Retract abl e anchori ng, | 167, 1 | h
of the chassu&%ﬂ%é - Q%%&h1 é%gilg of Eﬁgrfﬁiﬁéi'gég i ?gcgugor”er

: 4A plan, 4B side view hammer down, 4C side view hammer
A’ up, 4D front view hammer up, 4E rear view hammer down,
4F hydraulics for raising/lowering/tilting leader);

Figures 5A-5H show the construdtion of the piling hammer
of the mini-rig shown in Figures 1A and 1B (Figure 5A
hammer outer view, 5B axial cross-section, 5C hammer
housing, 5D details of hammer construction, S5E details
of driven helmet construction, 5F coupling of driven
helmet to hammer housing, 5G details of weight
construction, S5H pile cap of_driven helmet);

Figures 6A-6C show how the telescopic leader allows the
driven helmet to fit over a pile when height is limited
(Figure 6A hammer retracted (down), 6B hammer extended
(up), 6C leader tilted with hammer/helmet fitted over
pile); |

Figures 7A-7C show,pile_driving in.a limited height
environment (Figufe 7A on level ground, 7B in a trench
hammer lifted, 7C in a trench, hammer down);

Figures 8A-8D show the cooling arrangement (Figure 8A
mounting of components on engine unit, 8B front
radiator, 8C rear oil cooler, 8D top view); and

?igure 9 is a citcuit diagram of the hydraulic control
system.
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Fi gure 3) which

e mni-rigto the floor or groUnd during pile driving
se legs are hydraulically operable. The power pack 5 is

rear of the rig. It is powered by a diesel engine 30 (see

powers the first hydraulic punp 16. Referring nowto

Figures 2A-2C, a first punp 16 is used to supply power to operate the
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suppblrrtledebs; ahet mast Oy emdes ofsta midesdm bed in m)re
ow. On.the [err] ~return to-the reservoir 39 there is

ve 151 and return filter 18. The.leader mast 7 i.s situated
at the front of The chassisgunilt @ foomstists iof & WPPSE chaswim3 iand® up

and down noveneny ,aad ibha8kie N8 PS af Palie W hyldiaiad Motidremadiesengagi ng
I ng operatlon The | eader mast “conpri,ses Ewo ;fCHﬂPnS The
L e

provided o aoze@eo&h@ e N et

mlnl-rig to’ move along an uneven road.

Retractable anchoring legs 163, 155, 167, 169
respectlvely at each corner of the chassis are provided
for anchoring the mini-rig to the floor or ground during
plle driving operatlons These legs ‘are hydraulically

'operable

The power pack 5 is s1tuated at the rear of the rig. It
is powered by a diesel englne 30 {see Flgure 3) which
powers the flrst hydraullc pump 16. ' '
Referring now to Figures 2A-2C, a first pump 16 is used
to supply power to operate the hammer 11. The first

pump is prov;ded with a check valve 14 and a return

filter 18 There is: also a second hydraulic pump 29.
The second pump 29, drives the crawler traction as well
as the hydraulics of the retracﬁable.anchoring'legs 163,
165, 167, 169 and the leader mast hydraulics ﬁhich will
be described in more detail hereinbelow with reference
to Figures 4A-4F. The second pump ‘29 is not used to
operate the hammer and so is not shown in Flgures

2A-2C. The second pump 29 has a smaller capacity than
the - flrst pump 16

The first pump 16 also drives the hammer and the second
pump 29 operates hydraullc cyllnders of the rig leader
mast as described in more detail ‘hereinbelow. On the

O



section 19 is fixed. The tel escopic upper |eader mast can be extended and
retracted by neans of a hydraulic cylinder 21 |located at the front of the
| eader mast. This cylinder is used to nove the hamrer up and down. Anot her
hydraulic cylinder 23, which is at the rear of the | eader mast, is used to
effect telescopic notion on the | eader. TWQ further cylinders (not shown in
these Figs) located at the | eader foot ramfunction as a |levelling system
for the hydraulic hamrer. At the sjde of the fjxed |eader section, one

Byl inder is MRFHBY ¥R R FE YT 30 | thaze vk REsR appheckhwkye base.
Therefore, thes1 epterrairt i i1 e vg.ds or backwards. The fixed | eader
section base has a cylinder to nake it nore stable during operation. The
power to drive all these cylinders is also supplied by the second punp 29.
The mai n hydrzad ilcaddr thestn hity igl tooaped sets theatromf of lthsler s 25, 27

ei t her side qf; . t:he.. ect t,o t | T ] | ogi c

vial ve cokpac?hb!*loalr%m%]fe%%aﬁﬁ% offoo e%lg'c‘iér o%%%%éslvé ?acrgl‘i% S
effected in [apd Aawn naveneniy andditersdisd dielas itharewmnt dtheal ve 147 via
an el ectr i calaity GrdipaiHonglis dy ol I h Uiy iy | dffsrddiopover to

deliver hydraulic fluid fromthe reservoir 39. urd 1I's

transferred around the system by nmeans of hose and piping 41. The pile
hamrer 11 comie demdeximast) duipBliseld téy Wedtivtis MRS pped e 47. The
der aulics | Ilfeta.d%.rr _rgc\@.‘o%htﬂd' sa%es.l.%%vémoﬂiq: E}I%ir:reeaszct::haenq.olweets:S ]!etac{earl:l onto

section 19 is fixed. The telescopic upper leader mast

\./ can be extended and retracted by means of a hydraulic
cylinder 21 located at the front of the leader mast.
This cylinder is used to move the hammer up and down.
Another hydraulic cylinder 23, which is at the rear of
the leader mast, is used to effect telescopic motion on
the leader. '

" Two further cylinders (not shown in these Figs) located
at the leader foot ram function as a levelling system
for the hydraulic hammer. At the side of the fixed
leader section, one cylinder is mounted at each side
which 1ink§ with the upper chassis base. Therefore, the
leader can tilt forwards or backwards. The fixed leader
section base has a cylinder to make it more stable
during operation. The power to drive all these
cylinders is also supplied by the second pump 29.

The main hydraulics of the mini-rig comprises a pair of

cylinders 25, 27 either side of the hammer 11 connected
- to the first pump .16 via a logic valve compact block

31. 'The equivalent of electroni¢ logic switching is
-effected in hydraulic terms by a solenoid directional
control valve 147 via an electrical control box 38. The
hydraulic pump 16 provides the power to deliver
hydraulic fluid from the reservoir 39. The fluid is



driven helnet 43 (Fig. 2C) as will be explained in nore detail herebel ow. .
Referring specifically to Figure 2A, the logic valve block 31 is a

conbi nati on of four |ogic valves/trigger valves 139, 141, 143, 145, a

sol enoid operated pilot valve 147, a pilot check valve 149, the
aforenmentioned return |ine check valve 151 (w h associated filter 185),
and a pressure relief valve 153, all in single steel or alum nium bl ock.

This provides a high-efficiency and high fluid_flow  Th esi gn hel ps to ~
reduce pi pi ng co§Fan§ﬁP#Fﬁ§té§°Pﬁé EhenEFSTEM By megns I§§E%§ﬁ& @5@& _v)

mai nt enance. %thnqud val ves are operated by a first solenoid 140 and
a second solen0|d 427 \Wen the engine starts hydraulic fluid fromthe
reservoir will be drawn by the first punp 16 and flows to the |ogic valve

corpact bl ock 31TheTptleohammess e comprdslesc af daiideapded reitl 43owhilakyi c
val ves 139-145. TJh lic f fylz-ons h
. 188048, Q20 ol blnd UWr2!o ol SPR0RINN o 9040 o el 1 0

filter and'retur reser hanmmer swtch is.
~yet to turn ' ON we¥\ybh ﬂﬁeahaﬁﬂnmeWMtEHeyrecﬁC ande 1edsl df F@ld 1Ont& dur ;

First, the operagi. ﬁMhEEH b54%“4¥€ d 269 taRewillVde laioed ithenore
. sol enoid 140 of & Fge - e(deggnnglsed whil e ?ﬁ? sol enoi d 142 of

i val ve 147 is eneﬁ§F§éa PﬁrFP@lPUblc val ve bl ock. Flow from port B of
sol enoi d val ve 147 causes the | ogic valves 141 and 143 to cl ose.- At the
same time, fluid_wl m,

6 d
the ram wei ght c?ﬁfﬁﬁﬁ'?gzgy??lftéﬁ&léﬁetf°| ar powézr% cé{'glses t#lcs%v%n °

block 31 is .a combination .of four logic valves/trigger L
valves 139, 141, 143, 145, a solenozd operated pilot o/
valve 147, a pilot check valve 149, the aforementioned
-return line check valve 151 (with associated filter

- 185),. and a-. pressure. relief valve 153 -all in 51ngle

steel or aluminium block. This provides a :
high-efficiency and high fluid flow. ‘The design helps

to reduce piping cost, eliminates the chances of
oil-spillage and easy of maintenance. The solenoid

valves are operated by a first solenoid 140 and a second

solenoid 142.

When the engine . starts hydraullc fluid from the

reservoir will be drawn by the flrst pump 16 and flows o
to the 1ogic valve compact.block 31. The low pressure b
hydraulic fluid opens all four logicuvalves_139_145

The hydraulic fluid flows:in;smoothly through a return

filter and returns to the reservoir. At this stage, the
hammer switch is yet-to.turn ! ON' . '

When the hammer switches- ' ON', the following will occur:
First, the operating switch is switched to the "move"
position, The solenoid 140 of valve 147 will be
de-energised, while the solenoid 142 of valve 147 is
energised in the logic valve block _Flow from port B of
solenoid valve 147 causes the. logic valves 141 and 143
to close. At the same time, fluid will flow from the



respective rans of the cylinders “26,28 to extend. Wen the cylinder has

. Iifted the weight to a predeterm ned height, a time delay swtch.energises
t he sol enoid 140 of valve 147 which activates |logic valves 139 and 145 to
close and allow | ogic valves 141 and 143 to-open. \Wen this happens, fluid
flow frompunp 16 is directed through logic valve 141 to the ram ends of
the cylinders 25, 27 and causes the rans ta retract. The other two |l ogic
val ves 139, 145 cl ose whil st valves 141, 143 open. This causes fluid at

the cylinder sﬂgsefpamgomsstenthe £i9%b£hé8&99f'eﬂécr¥ﬁ' éﬂ% and the

pi l ot check val ve 149 return to 't reservoir. er thus
retracts very°§%$€§?§sa?PoaﬂngaPﬂetPﬁnf%BiﬁaPPwﬁﬁtEaFﬁésth@ head. The

hamrer is reagyspectie pamé O€ttRe.cylinddes b6, 2&ttacéxtdaacy! i nder at
hi gh speed, the return route for the fluid nust have a hi gh t hroughput and

to all ow discharge through two different return routes:- 1. Through the
'Over Size' |WBgen tvhéveylinden hasthsfteéetheiwei@htThoomgh the pilot check

dEool o Ul pFOalerhtash AL ant! | DU 081 B CoPME S MikLa1 LEL oERLNY 1 0

Fi gure 3A varl ous co IC VvV ar e nounted on

the square aI%ﬁ%%ﬁ%ﬁ$bl$@k°§lval%e 42 E%i@hoﬁ@t¥ﬁ§V%% 1999¢e¥§hvesrellef
val ve and pil pfovahaelghegk ¥pbye #ha- atpéﬁswéfc%épvé’é'ihfdah& {hg block
to Snable the (141,10 o LT QUGN 10,8 N A 2 08 SO0 pen°1 6™
directed through logic valve 141 to the ram ends of the
(L cylinders 25, 27 and causes the rams to retract.
The other two logic valves 139, 145 close whilst valves
141, 143 open. This causes fluid at the cylinder end of
the piston to flow through logic valve 143 and the pilot
- check valve 149 to return to the reservoir. The
cylinder thus refracts very quickly allowing the ram to
fall onto the pile head. The hammer is ready for the

next action.

In order to retract the cylinder at high speed, the

return route for the fluid must have a high throughput

and to allow discharge through two different return
L routes: -

1. Through the ’'Over Size’ logic valve return to
the reservoir. -

2. Through the pilot check direct return to the
reservoir, without back pressure.

Next,  referring to Figure 3A, the various components of
the logic valve system are mounted on the square
aluminium block 31, ie. the solenoid valves, a pressure
relief valve and pilot valve check valve etc. Holes are
also drilled in the block to enable the fluid to flow
through to the hydraulic components. An auxilliary pump



unit 148 can be installed when the mni-rig is intended for outdoor use.
In this case, the second punp 29 will be connected to the rig. As shown in
Figure 3B, the second punp 29 operates the | eader nmast and retractable |eg

hydraulics via a hand operated directional valve 181., The traction unit 3
is al so operated through the sane valve fromthe second punp, the traction

|
|

motors being indicated by reference numerals 183, 185. Al hydraulic
conponents operated by .second punp 29 are coll &kt vel y i ndicated by

‘reference nuneral 187.. The return line fromthese copmpponepts.to,the
‘reservoir is proidd 448 rf’aaf‘ﬁ? %‘ﬁm‘m& i

¢ tRs 4Rl W1 Ehe 18y

'3C and 3D, a pai fod cstdgoxigeselal Vs s lddse s thecsslcondhpanpt e wilk

150, 152 (pilot hea

corner and recessed j. Vi t | %1 . pair of respective control covers
S:glui'aErcC@ed %’o \é#ﬁ. h%'

range 'nd of each:cartridge. A pressure

‘inlet port 154 is open at the centre of this face. The arrangenent shown in

'Figure 3E is sinijgls i t}_g.% ﬁ%lﬁfl%:ss%,g@m;p@ﬁgoﬂgnoﬁéfﬁgs PeRE 156

is situated at the centre ‘he side face Wi, The cartridge val ves
143, 145 shown on 1ERAeLSnA6 b and | FHAFARKR 1T HRYESPEL$% VR | 31 hARAdS
158, 162. Fi gur e Iperaiei dired stk ic oxsl e 16611.166TI¢ rergeei o0 dhbtt 0is

i d | 43,150 pl.ane and wr ki ng 168 i s | d
The centre of 't nA SRLEROTERL oS ARRD TR ot A8 apEond”

corresponds, i.epung,h thes farsdtieon oxerersl Meilg indtcated cby Indfddénead a
central working POLL. . . = gur 3G and ﬁhﬁ 1 he flaow.pat h. J '
within the bl ockg%.te%é% rlegn:?fe .lgau%rfér;gﬁ' 2‘ v%#_é: a\rq'eégﬁ%%%ﬁ _oﬁ é’i‘&’t‘éa_ by

second pump 29 are collectively indicated by reference
numeral 187. The return line from these components to
‘the reservoir is providéd with _a’f-ilter 189 and cooler
191, o S ' L

As shown in Figures 3C and 3D, a pair of cartridge
valves 139,141 is placed'éach]at‘the'side-COrner’and
recessed in é'cavify-with-a-pair*of fespectivé control
covers 150, 152 (pilot heads) arranged-at the end of
each cartridge. A preséure inlét port'154 is open at
the centre of this face. AT

The arrangement shown in 'Fi'g'ur_e'_B'E.--is-s'imjilar to that
shown in Figure 3D but an open return port 156 is
situated at the centre of the side face as shown. The
‘cartridge valves 143, 145 shown on this side are also
provided with respective pilot heads 158,162, .

Figure 3F shows two closed covei:_'s -164,_1566 arranged on
the two cartr:i_.dge"valvés” 143, 150 plane and another
working port 168 is located at thé centre of this face.
The other side (view D in Fig. 3C) generally
corresponds, i.e. with respective covers 170,172 over
valves 141,145 and a central working port 174.

Figures 3G and 3H show the flow path layout within the
block 31. Reference numerals which 'a'i_'e- shown in

ﬁé"gh{ﬁmi?geﬁiﬁﬁr es -’J

\



brackets do not indicate the.integers denoted by those numerals as such (in
, other drawi ngs) but indicate that the flow path so shown | eads to those
~integers. In the solenoid valve 147, an inlet port 176 is provided for

provi ding the hydraulic f]uid-under pressure fromthe first punp 16 to the

solenoid valve 147. A return line 178 to the reservoir 39 is also

provi ded. Figure 30 shows :a cross section ¥el ow t.he upper surface of the

block 31 as seen in Figure 3C. Apilot oil line is arranged inside the

legi c val ve bbemzketspgﬁ ngt igfisetet khevinkegers| denotednbyr sbosee

amounts from hlie28BL! aBr 8HEH ¢ 1h'B€hE9 ar§H@n8E9tQu%”@nhﬁcﬁebe@ﬂh@ val ve,

t hen through Ie Id valve h he various control covers (pil ot
heads) . FIU|d § EiBW'PP%ﬁ1FHeSQGng SP@st5°tﬁE°§8r%nFﬁHSH§h a smal |l port
and supply directly to the_control covers on both sides. A working line,

Pl i d 11 ovs ChRocBR poi8aghd sBiFe i 7anan SRRt RGbn 7Bt Bravided
activities, cferbprdvidingdthe byfnenlibefinidin gdpurpseSSG;elf#omr to the
return port 150e E@ﬁgtpﬁﬁ%?cigsggl£H§4saiehgg cgg;g ggrcavht¥egﬂg forms a

junction at the wor tader "are shown in
Fi gures 4A-4Rin®elVa Brt36n§?$§§§°hrf393%sléhﬂ@rp§eﬁ%ﬂ9ﬂ 51, arranged to
be noved betmeen an (extended) up p05|t|on and a domm (retracted) position
under the coqé{ #rst hydraul i ¢ c¥ i nder tﬁxsecond hydraul i c
cylinder 55 i ?ﬁﬁl ds Y=t 71 EFRASS t Bge %ﬁﬂepe4ﬁwe Br HEBPRE % rﬁ%ﬁﬁmards.
A second Ieadmf'Sbethboc513}sa@r@eedeﬂani@unefacu baopibdt dilhiifle
\hydraulic cyljnder, 29-E&NChi PES the logic valve block, ’open’ or

‘close’ the valves. Fluid flow preséure amounts from

the small pressure line to a sub-plate and to solenoid

valve, then through solenoid valve and sﬁpply to the

various control covers (pilot heads). Fluid is flow

from the sub-plate to_the port through a small port and

supply directly to the control covers on both sides.

A_working line, pressure line and return line are
arranged at the bottom of pilot line. Fluid flows
through pressure port 154 and depending on functional
activities, can be directed to either the working ports
168, 174 or to the return port 156. Each port
cross-links at the cartridge cavity and forms a junction
at the working ports 168, 174.

Details of the leader are shown in Figures 4a-4F. The
leader comprises a first leader section 51, arranged to
be moved between an (extended) up position and a down
(retracted) position under.the control of a first
hydraulic cylinder'53.' A second hydraulic cylinder 55
is provided for tilting the leader rake forwards or
backwards. A second leader section 61 is provided with
a foot boom 57. A third hydraulic cylinder 59 functions
to move the second leader section 61 up or down. A
lifting hammer or auger head is provided with a fork



invention are shown in Figures 5A-5H. The hammgg, 11 conprises a cylindrical

to nove the second | eader section 61 up or down. A lifting hanmer or auger
plate 63 and is lifted by means of a fourth
67 operated by nmeans of a

head is provided wwth a fork
hydraul i ¢ cylinder 67 driven by a sprocket wheel

‘roll er chain 69.
leadeér to R/'L side. Details of the hanmer in accordance with the pr esent

A fifth hydraulic cylinder 73 is provided for noving

‘housing 75 into which i.s slidably located the generally cylindrical ram

wei ght 45.

77 which limts t

The r

e extent m wel can .en ousI ng

fromthe top end pdinderof7 driheen ¥ €6SP28°b¢ttﬁbeﬁk|@ht°P9$§tﬁ§ by
icylinders 25, 27 dddds the é(Vei:&i"iePYclﬁ’a'ﬂi“@ﬁ’ OnAtffft'Hdﬁf&rgﬁli?E tbeinpate

77, The | ower end 81 of the_ram wel
'recess 83. The hahheh® RERYILG 150% g%ﬁ%?%a} ¢F ob® R aFHee: nenbers and a

,botton1steel plate 87 as descrlbed in nore detail hereinbelow. The housi ng

rovided with_a cylindrical

T ower end 85 of RCHARIGH Pad HEE iy HeqERnal Tt P TpeSfgnt "

provided with a demnterdtionraxe ashownfigeFBgureshBAedSHven hel net 43 extends

through this orifice. The extent of penetration -of the driven helnmet into

‘the orifice of the housing is limted by a bottomflange 91 of the hel net.

' The remai nder of Thfe hammex bhkietmRFFeD # rovkindrirat cevsinge’d1into
‘general |y cylindrjgaln big slsidmswy dlesbaté@ axavagéﬁeﬁhmfwmﬂ&rweierah

‘ext ends through the

ofto
th gn The ram welght 45 is surmounted by a
welded-on steel top plate 77 which limlts the extent to

whlch_the ram_welght can enter the hou31ng from the top

end 79 thereof. The rams 26, 28 of the weight lifting
cylinders 25, 27 llft the welght by push;ng on the

underside of the ‘plate 77. The lower end 81 of the ram

weight 45 is provided wlth_a-cyllndrleal recess 83.

The hammer hous1ng 11 is fabrlcated £rom C-channel
membexrs and a bottom steel plate 87 as descrlbed in more

'detall herelnbelow The housing is structurally

relnforced to w1thstand the heavy hammer operatlon.

The lower end 85 of the hous1ng is closed by means of a
bottom plate 87 provided w1th a central circular orifice
89. The driven helmet 43 extends through this orifice.
The extent of penetration of the driven helmet into the
orifice of the housing 1s limited by a bottom flange 91
of the helmet.

The remaznder of the helmet extendlng up from the bottom

flange 91 is generally cyllndrlcal but is provided with

‘a waisted portlon 93 where 1t extends through the bottom

plate 87 of the hous1ng ThlS feature enables the
helmet to be retained by v1rtue of an. annular retentlon
rlng 95 attached to the bottom plate 87 and encircling
the orlflce 89 by means of screws 97 or simllar._ The
inner diameter of the retention ring is less than the

B 60" add 12 SUECONNLECLON- M| doPoRPLR! fEb-haRLRl ate
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plate 87 of the housing. Thiis feature enables the helnet to be retained by
. wirtue of an annular retention ring 95 attached to the bottomplate 87 and

encircling the orifice 89 by neans of screws 97 or simlar. The inner

di aneter of the retention ring is less than the  dianeter of the bottom

plate orifice 89 but greater than the di anmeter of ‘the waisted portion 93.

The | ower end 99 of the driven hel net 43 i§5provided with a central axial

cylindrical recess 101 for receiving a pil€. The upper end 103 of the

hel i ial, cylingri 105 i ngp_whi ch
"5 located o Soriegof of chETbER R b Rar eI oH 08 Y BFF Rr P g arobBatne
upper end 103tke dihametencef the wapstedrpovtiomeddel net fits | oosely

i nside the recess 83 in the bottomof the ram wei ght- 45 which can |ift
clear thereof_  The upper surface 109 of the bottomflange is provided with

an annul ar r et AN $RG Wi ek tae dehyen helmehddriz@Fevrdeds which |

Laces t he bﬁtwm F&J&Een&?apf?ii'@l h@y@iﬁ‘&rﬁd &l OFeddis rmgnfdi,@n ri Rg 111. The |
ousing 75 hag. an. el ongate, sl ot 115 extendin t nd along the ngjority @
of its |engt h’f§ RPotHe? B2 att %e@?%rt%‘grﬁ#v%fgﬁie@@g%nds t hr ough

this slot to ¢onlizine a hshoetepecehtumhcenal «oflirrical we@gdds redati ve to

the driven hel s POt I C ek he ; i 3. conprises a

pai r of concg'nﬁ cﬁgjf%gl% u esé,?éen(gn%@%n | nncea-rli' tcu‘{)ie ll% % éﬁl‘g{ljter t ube

123, separ at RFIFFudre Ll gl praboverkhelampenEnd| 1 Gy ehdchs Helmetc.

filled with | ead weighting 129 (poured in as nolten llead and allowed to

set).

W The upper end of the helmet fits loosely inside the
recess 83 in the bottom of the ram weight 45 which can

lift clear thereof.

The upper surface 109 of the bottom flange is provided
with an annular recess 111 into which is located an
annular cushion 113 which faces the bottom plate 87 of
the housing and/or the retention ring 111.

The housing 75 has an elongate slot 115 extending end to
end along the majority of its length. A pointer 117
attached to the ram weight 45 extends through this slot -
to indicate the degree displacement of the ram weight
Kv/ relative to the driven helmet by pointing at a scale 1169.

The ram weight 43 comprises a'pair of concentric steel
tubes, namely an inner tube 121 and an outer tube 123,
separated by spacers 125 etc., and defining hollow
spaces 127 etc., filled with lead weighting 129 (poured
in as molten lead and allowed to set).

This design enables the hammer to work in an enclosed
space unrestricted by the height of the building or
other on-site impediments. The hammer with the ram
weight is able to perform on-site pile driving with 2m
length pile and can work on a 3m height leader.



Thi s design enables the hamer to work in an-encl psed space unrestricted by
the hei.ght of the building or other on-site inpedinents. The hamrer with
~the ramweight is able to performon-site pile driving with 2mlength pile
. and can work on a 3m hei ght | eader. There are advantages in using both

. lead and steel in the ramconstruction. Using both nmaterials reduces the

- noi se level and inpact energy caused when the Yaminpacts the pile. The
~two materials greatly affect the noise |evel and inpact energy by reducing
themto a nore corbeel alee daveeitayes el msiny ddth Neshdnbmtmel dausthe |

| d to_the pile. Referring to Figure 5C_1h8 f QUa Gl |
momber s ar 6 wel AZERGRORE SHE OB | BELEARIH Adyesiile aedd THE

posi ti oned di agonsalibe leiveli wad drpestoehengy Busede when dheyra®punt ed on

the channels to gu.%,gstgh%%gppaa%,doww NIRRT 213 G ISP HOEdet Ahe
. guide. The contact polnt befween the ramwel ght and the guide is ver o
. ﬁhﬁ g

slight and the broase pleyeds ande LymacihePargya Bhdaancdig dhen 4o 2

| friction. Thus, gagortamel Alivelr egmdmen ericiedts thy letpriosshienta cause

' minimum The size of the bottom steel pl.ate 87 is just slightly larger than
the housi ng di ande&Fer daTage 1o e\/aa'lﬁel.rret: 43 is located in this way in
- the recess 83 base of the ramweight 45, to serve as a pile cap w thout
using an anvil, %P transfer gﬁ i

driven hel met 43BeEeEzdRY T i ‘I‘ﬁ%a%tc K %ree%cé %n?-%#m{a %Jﬂﬂé%tarJhe

el” and t Y rical cushion 1
of it is nade of welded ofhdo ddwssteel hetten piake 8TiseFadh RRMRARGS he
pile positioned diagonally relative to the others. Bronze

| plates are mounted on the channels to guide the up and
down ram movement and serves as_a_;am_guide; The
contact point between the ram weight and the guide is
very slight and the bronze plates are polished to a
smooth surface for reducing friction. Thus, the ram
weight.free-dtqp energy is influenced to a minimum.

The size of the bottom steel plate'87 is just slightly
larger.than the_housing diameter; Sinceathe_driven
helmet 43 is located in this way in thé recess 83 base
of the ram weight 45, to serve as'égpile qap'without
using'an anvil; the'tran$fer of impact energy is made.

more efficient.

The driven helmet 43 is dast from'steel.and.the
cylindrical cushion 107 .on top of it is made of nylon.
The recess 101 in the helmét,_ﬂsed_for-guid#ng the pile
_during operaﬁipn, reduces thgzheight of the hammer,
.making it convenient to use where;there.is 1imited _
head-room. The annular cushion 113 is for example a
rubber O-ring and it reduces the rebound energy to
protect the hammer. The driven helmet 43 is first cast
and trimmed-by;manual.tooling; A pai: of half diameter
lock plates is used to lockithe_ﬁpvement in between the
driven helmet and housing..

A

on top = .

R,

o



during operation, reduces the heirght of the hammer, making it convenient to

use,where there is limted head-room The annul ar cushion 113 is for
exanple a rubber Oring and it reduces the rebound energy to protect the
hanmmer. The driven helnmet 43 is first cast and trinmed by manual tooling.
A pair of half diameter |lock plates is used to | ock the novenent in between
the driven hel met and housing. Duri ng opE?atlon the ram wei ght 45
i.mpacts the driven hel met 43 and transfers energy direct to the pile.
However, due Purihg odpesrgtionhethepzem weighy Aﬁlhmpactbethapdmtwento t he

hanmer base Ohe H&togge%3§aEEaﬁEngE Ba d§9 ¥8”Eh89g§§€age The

hydraul i c. cylln ers nounted at elt housi ng
function as aHOHEYBEtoﬂuﬁoFotﬁéerﬂﬁﬁﬁﬁpghFheTﬁEPé9FlﬁE@FSYaWélépééﬁalIy

desi gned for Béai{hipéhﬂ:édoﬁér eheonamﬁbrt basecar ghyt Behbeugam, o laemer
gui de i s noun e | eader. Figures 6A-6C show how t he

i's
hamrer is fit EBmSGerSS BFPgef ingnaﬁﬂagﬁV|ronnent havi ng restricted height
capability defined by the ground 133 and an overhead obstruction such as a

ceiling 135. oS | a,pil g,o0 ngth_i riygen
into the groun HgﬁQanlg ?§§§n§ gﬁngg g7s%ﬁégﬁggngébgégh%%eggggun and
the top of thbheehammenabpussng iunabboe afeagraghuatonefoni thagren 3m

above the groggdgnplext ria é?@!ﬁdéﬁthﬂarEpégiaif? &6§E6ﬁe&325r'ﬁeavy
t el escopi cal | extended ready to fit over e. Thén, as_shown in

Figure 6C, thaUFEaORPTRFLPE- ot fBrFhe rear of “the Rousing, & hammes
guide is mounted. This is fixed onto the leader.

\_
| Figures 6A-6C show how the hammer is fitted over a pile
131 in an environment having restricted height
capability defined by the ground 133 and an overhead
~obstruction such as a ceiling 135.

As shown in Figure 6A, a pile of 2m length is to be
driven into the ground. The top of the hammer is some
1.4n above the ground and the top of the leader mast is
2. 1m above the ground. The ceiling is 3m above the
ground. _
Next as shown in Figure 6B, the leader mast is

&w) telescopically extended ready to fit over the pile.
Then, as shown in Figure 6C, the leader tilts at 45°
to enable the helmet to fit over the pile within the
height confines of the ceiling.

As shown in Figure 7A, the pile fits into the recess of
the driven helmet. The hammer does not touch the
‘ceiling. Therefore, during operation, as the ram weight
45 impacts upon the driven helmet 43 and thus upon the
pile, there is no interference with the ceiling 135.

Figure 7B shows how the apparatus can drive a pile into
a trench 137 in the ground with a headroom of 2.8m. As
shown in Figure 7C, the leader and hammer extend



to enable the helnmet to fit over the pile within the height confines of the

ceiling. As shown in Figure 7A, the pile fits into the recess of the driven
hel met. The hamrer does not touch the ceiling. Therefore, during operation,-

as the ram wei ght 45 inpacts upon the driven hel met 43 and thus upon the
pile, there is no interference with the ceiling 135. Figure 7B shows how
the apparatus can drive a pile into a trench 1@/ in the ground with a
headr oom of 2.8m As shown in Fi gure 7C, the | eader and hammer’ extend

obstructions. A eFreasdionsalahere d-'thq ®idig. cd@ﬂﬁw@-%yﬁm#"&lh pile
~driving machi ne WavantQigedlsy WiedRiHE R Bte Wiy NGU Wedba@ngi ne and

. connected with the radiator. Wen the engine starts running; it drives the
cooling fan with 938 tf"(?’?xpel or to take-in air in order to achieve the
desired cooling effect. -An alternative arrangenent would be to nount the

fan. “driven by amyaranitd oo malinddld IR DA Rt Ra d BERE, "0

t he system used dn?ltvhlng masthdmes wididh ainmadil wibe H@ummforth% front i€ h

different fromt a t MY | e e
" hydraulic oil cog' S fe %’L’?Ifeg dn%ﬁ%ed at theﬁa'?:glarﬂf)ﬁE therg;::g:ne wligé?ﬁ 1ﬂ%/aen

the engine start§nﬁ&ﬁ‘ﬁi FEaTL S GUREs Nche Tt AniHes dihe sPoding fan ki ed i n
. between the engi agtaed &d ledtlel’ & APtalelin air in order to achieve

the desired cooling effect. An alternative arrangement
would be'to mount the hydraulic oil cooler at the'rear

 of the englne and prov1de an extra coollng fan, driven
by a hydraullc or electrlcal motor

As shown in Eigure 8A-8D, the'SYstem'uSed'in:this
preferred embodiment of the invention is very much
"different from the aforementloned conventional
arrangements_ Here, the hydraulic oil cooler 155 is
mounted'at the rear of the ehgine 157.; When the englne
‘starts running it drives the'eboling'fah”iSQ'which is
mounted in between the englne and a front radiator 161.
It will blow-out the hot alr and at the same tlme it
takes in fresh air from the rear and passes it through
the hydraulic oil cooler The fresh air cools down the

* hydraulic oil temperature as well_as ‘the ‘engine and hot
air is expelled by the ceelihg fan. The cycle is
continuoﬁs in oxrder to keep the air fresh. This is
particularly suited to use in tropical andsether'hot
climates. The design'also'helps:eut:down the number
accessory items and maximizes the:spaee in the power
pack, thereby 1ncreas1ng the efflclency of the cooling
system and reduclng malntenance cost.

The electrical control system shown in Figure 9 uses a
24 DC power supply which is fed through diodes and fuse

downwards into t ‘J‘“E'%Pfd?*’ g]% h ( t FrIqrS t he %
pile. This is e?%em ally a vanta eous ﬂénqi% gfgadflgélv Bf?ow oV %ﬁﬁead _

“



It will blowout the hot air .andat the same tine it takes in fresh air
fromthe rear and passes it through the hydraulic oil cooler. The fresh
air cools down the hydraulic oil:tenmperature as well as the engi ne and hot
air is expelled by the coollng fan. The cycle is continuous in order to
keep the air fresh. This is particularly suited to use in tropical and
other hot climates. The de5|gn al so hel ps yqut down the number accessory
I.tenms and maxi m zes the space in the power pack, thereby i ncreasing the

e#ficiency of t r d g0 0 The
. electrical co %ﬁgl€§ %bgny %m%g%ﬁgﬂigﬁ% 9 gs H&g B%mgéuguﬁﬁly whi ch
is fed throughhdlbuﬁe BASITLON. (5A) to the main SMAtCh which is either

"in the HAND or the AUTO PCSITICN. AUTOVATI C OPERATI ON: When switch in AUTO

position, an |nd|cat|ng EB is illumnated. Tiper_T1 is swtched on
through inst hPTCMATEE  ORBRATIONy| cWheR sWLtghain AYIPaRPEEtLaPyeaBhi ch

operates in tiwaikutuﬁéNiaﬂprf@tipnuupﬁataa r upi Ret . TThes eéwitcHedayn
contact T1 on

hol d J2, th h del
contact T2, roirdgn EafthbET5onPReE s ouh ERLFROLS 1B L EBSeomee
oper ati onal - hmdxhubmclmn;veuphncHQOPGnabes ivetke downalDWY2 cuts out and

Lo o Pt S OELo N BOR 1, 2SR "ORUELFOLEPRL el | SShLack DL

OPERATI ON:  When sw ND posi cur supply to coi
A and B is eferclimex iP2ueW bekes yomtand sehfivholds tpeTatthrewghydraulic

val ve manual |ge1ay ¥ dbt i, adi w6t a0t conChee i TENdrops LARa Cyb1EAEIa
L coil ‘A’ becomes operational (up direction). Upon T2
run-out, delay contact T2 cuts out and T2 and T1 are
. turned on again, and so.the cycle repeat itseléf,

MANUAL OPERATION: When switch to put in the HAND
position, current supply to coil A and B is effected
through push buttons a and b to operate the hydraulic
valve manually. :

STROKE HEIGHT adjustment: Adjustment of the cylinder
stroke is effected by adjusting of the Up and Down
timer, depending on the height required.

N In the light of this disclosure, modifications of the
described embodiments, as well as other embodiments, all
within the scope of the invention as defined by the
appended claims, will now become apparent to persons
skilled in this art. - !



stroke—%s—eiiected_bx*_gjusting of the Up and:Down ti ner,

:descr

l"ﬂ(‘ as well as other enbodi nents, all
of th

i-ned by the appended claims, wll

dependi ng on the y

within the scope

now become
apparent to persons skilled in this art. 30 Cains: 1. A self- transportable

hei g ﬂmiﬂﬂlred I.n the |ight of thi,s disclosure, nDdlflcatlons of the

pile driving apparatus adapted to be capable of use on a site in a place
having limted | ateral space and headroom said pile driving apparatus
a driven helnet; a

_conprising ?:hanner sai d hammer conprising:- a housing;
wei ght; hyd

Hq§ ram neans; and cushi on neans; an orifice being provided

in a bottomend of said hou5|ng the driven helnét'Slidably'projecting

~downwardly tﬁrogﬂ@eiaf-ctﬂﬂérp&@t%@e ?ﬁri”@ dei¢ingd p{;ﬁi‘é‘fé ¥Caha

housi ng, by hel met retent! o neans ower part o

to be drivengpedahe s

housi ng above t he r fallin and hittin
driven hel net %r%ﬁ%% % ARR AL U8  FORPT LIRS

rrven

aimhe=

Fnet belng
provi ded wi e P ,qagahﬂ@e%g y%e B2 %ite R apptrcenkaving bﬂ%tﬁﬂl chis

pHUERInd theadedb@hf being slidably located within said

art of said

or

| ocati ng

.Wth said top psmudﬂhadmerkcomprisimgi- sdhousingt i agdrnitwen helmetsi ng a

Seoond T ecoss weS HIRARL 10 28k Bl POk Sbubhfofl hilEHa el Tt

Tont n

sai d

|cush|on means be|

an orifice belng provided 1n a bottom end of said

- housing;

the driven helmet slidably progectlng downwardly
through said orifice and belng retalned relative to the
hou51ng, by helmet retention means; ‘a lower part of the
driven helmet being provided with a first recess for_
receiving an upper end of a. pile whlch is to be driven by
the. hammer, ' '
the weight being slidably located within said hou81ng
above the helmet, for falling upon, and hitting, a top
part of said driven helmet; the weight being provided
with a locating means for locating with said top part of
the driven helmet, said locating means comprising a |
second recess for accommodatinggsaid_top-part-of the
driven helmet; |
- said cushion means being provided for-cushioning-the
impact of the weight on the driven helmet and/or said
cushion means being provided between the driven helmet
and the housing; _
said hydraulic ram means being adapted and arranged
for lifting the weight so it can thereafter be let to
fall on the helmet to drive the pile;
said pile driving apparatus further comprising
controlled, powered, support means for supporting the
hammer selectively either tilted for transport} or -
upright for use, and for varying the working height of
the hammer during use;

N

-
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I mpact of the weight on the driven helnet- and/or. said cu m m m
p?gw ded between the driven hel net” and the housing; sai ds‘ E“M| \ M“\
means bei ng adapted and arranged for lifting the weight so*it® cdn ,
thereafter be let to fall on'the helnet to drive the pile; said pile-’
driving apparatus further conprising coptrol | ed, powered, support neans for
supporting the hamer selectively either tilted for transport, or upri ght

far use andsgg_a ggmg @1-_-,3)191 dﬂdﬂg FilrtHerd Re5HE madUri ng use; *
& M * . sai r|V|n2ngparatus further conprising chassis neans

nDunted ghagsds FEdfs POMRF SR FRCtAR MeRnSipport nmeans
bei ng rmuhEetiamerhandha:ts SUppDIY; nidanss Peingowdieitdd el itkie means bei ng

not or - dr r .p t t.0 tran Jtself around the
site; sa?éﬁgsﬁg %?\?lgﬁgkgl%p%;e&?uw %r% S'Ur% hﬁ A8abl e anchori ng
means fomoﬁﬁthdriﬁgnsipa palid gpiile; dgl&pmsrap@an@ﬂusngopMnanﬁponUu;

operati ofgse?f Ardhl thanglek.abl e pile driving apparatus according to
claim1l1, wherein saLd cushion nmeans is provided in or on the top part of

the driven h8RiAgt PRde 96§NFHH'ﬁQPFHEtPﬁpé@Ftbﬁrtﬁ&mngygﬁPSCn the driven

hel met. BetAaethbikr aneperiak Melinke Foi &h&ﬁo&&&@r #hyg paaerding to claiml

d bet the d hel met d
The. housthdv ERSoPPRR LR B, GREary PALE; érﬂv&agegyé“#%%een%f- the driven hel met

and exterior to said housing.

2. A self-transportable pile driving apparatus according
to claim 1, wherein said cushion means is provided in or
on the top part of the driven helmet for cushioning the
impact of the weight on the driven helmet.

3.2 self-transportable pile driviﬁg apparatus according
to claim 1 or 2, wherein said cushion means is provided
between the driven helmet and the housing in or on an
upwardly facing flange surface of the drlven helmet and
exterior to said housing.

Y 4. A self-transportable pile driving apparatus according
to claim 1, 2 or 3, wherein said powered support means is
adapted and arranged to be selectively raised or lowered
by being telescopic.

5. A self-transportable pile driving apparatus according
to any preceding claim, wherein said hydraulic ram means
of the hammer comprises a pair of hydraulic cylinder rams
on or adjacent the housing.



4 A self-transportable p|Ie driving apparatus according to claim1l, 2 or

d support neans is, adapted and arranged to be L :“
sel \ggﬂlmmu Iuﬂfumnmrl ower ed by bei'ng tel escopic. 5. A self- transportab1 e <
pile driVing appa¥attus according to any preceding claim wherein said -~
hydraulic ram neans of the hammer conprisegla pair of hydraulic cylinder

rams on or adjacent the housing. *C L M S * 6. Aself-transportable
~pile driving apgaralius. 3eaaEshRti1d Opﬂa!'d)fia@ napﬁéﬂaﬂhsv@aeeramge —~
‘hamer further” conprises_ | ndi cator neans fo catln 303|t|on of the ¥
wei ght r el attiov @y RYRCEIRG rglaim, A }é%??“?r%"ﬁ ‘ﬂ FB 8riving

- apparat us aGagkiked Oirnd fedtdr mﬁlfbi‘ f‘dmd:l:datiangrtheapssmbmpnl ofs a

. poi nter attacghed to _sai d wei ght an I rough or proj ecting through
an ‘el ongat e é’reotw%iir%gre%l?“?ﬁfﬂ ?bg %ﬁg\ sel f-transportable pile
driving apparatus according to cla|n16 or 7, wherein a scale is provided

“for enabling a quantitive indication.of the position of the weight to be

obtained. 9. A self-transportable pile, driving, apparatus accordi ng,to any
precedi ng deﬂJnAvﬁﬁiﬁntranﬁpﬂmﬁikf @i}e | deEVERT ARPPREREUB A RELPTHER oW

L e
| rat us, accordj n c erein the
| wei ght congrl?%’ést%lr Eaa‘?‘?a‘iﬁe% %e?gi)&c weight ?ﬂ ggg‘p}ﬁr gﬁggb‘%} ?%acérs and

| defini ng holpyy sdehes ﬁhi&ﬁghﬂanfelengamelghbtngrranged in the

housing.
o/
8. A self-transportable pile driving apparatus according
to claim 6 or 7, wherein a scale is provided for enabling
a quantitive indication of the position of the weight to
be obtained. '
9. A self-transportable pile'driving apparatus according
to any preceding claim, wherein the weight comprises an
at least partly hollow body, at least partly filled with
a weighting substance.

10. A self-transportable pile driving:apparatus according
to claim 9, wherein the weight comprlses a pa1r of

concentric steel tubes, separated by spacers and deflnlng'
hollow spaces filled with lead weighting.

11. A self-transportable pile driving apparatus according-
to any preceding claim, wherein the housing of- the hammer
is fabricated from C-channel members. and a- bottom steel
plate, the housing being structurally reinforced, the
lower end of the housing being closed by means of said



11. A self-transportable pile dr|V|ng apparatus accord| rece
claim wherein the housing of the hammer is fabricat ed WW””’
menbers and a bottom st eel plate t he housi ng bei ng strultura ‘v
reinforced, the | ower end of the housing being closed by neans of s&ids
.botton1plate whi chis provided with sa™ orifice, the extent of penetration
of the driven helmet into the orifice of the housing being linmted by a
bot t om fdoutgem gflates, ek’ id oréviied Wiiamssmd:dabféfj)cée thevi ng

appar at or n o he hel nmet
. P é%'ﬁ%#éﬁ#%{ﬁ %%%Hgggt er eo QEémeE { he

extendi ng Up Trom enera ﬁ@nndrlcal but is
provi ded®niftice) ofaithehpwingbeing oL initsd éPMsatlh@'é%@m fhenget t om pl ate
of the RFUSIHY hEEY ing the hel met to be retained by virtue of an annul ar
retention ring attached to the bottom plate and encircling the orifice. 13.
A self-transportable pile driving apparatus according to any preceding
claim wherein hydraulic Iogic val ve neans for selectively operating at

| east sai.d I.C ran1 14, A el f-trans bl e driving

ot et WY AR IRA e Wi d GEVA SRROH A0 S BhbEafeh Y
i ncor portat exlaim aus,l ngierdindhe bemaindegy -of drisporelee pile driving |
appar at UselarOil {i&ftﬂ:&ﬁ AR Botont 1IN Slesdbs Ty dabbimipaic valve

means conpr i ses “at "l east one enol
cylindrical but is provided with a waisted portion where

it extends through the bottom plate of the housing,
enabling the helmet to be retained by virtue of an
annular retention ring attached to the bottom plate and
encircling the orifice. |

(N

13. A self-transportable pile driving apparatus according
to any preceding claim, wherein hydraulic logic valve
means for selectively operating at least said hydraulic
ram means.

14. A self-transportable pile driving apparatus according
to claim 13 wherein the hydraulic logic valve means is
incorporated in a single block.

15. A self-transportable pile driving apparatus according
to claim 13 or 14, wherein said hydraulic logic valve
means comprises at least one solenoid valve.




