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Hammer devices in the nature of pile drivers are used to drive piles into the
ground by repeated application of largely vertical forces. A substantial weight may be
repeatedly lifted and dropped onto the pile for this purpose. '

An object of the invention is to prdvide a hammer device which is convenient and

efficient in use.

Accdfding to the present invention there is provided a hammer device for driving
piles, comprising support structure, a hammer element mounted for reciprocatory
movement towards and away from one end of the Support structure and movement means
interconnecting the hammer element and support structure for moving the hammer
element away from said one end and releasing the hammer element whereby, in use, with
said one end of the support structure positioned adjacent an upper end of the pile, the
hammer element may be lifted away from said one end by operation of the movement
means such that, on subsequent operation of the movement means to release the hammer
element, the hammer element falls under gravity to impact at said one end of the support
structure for imparting a driving force to the pile. |

The movement means may be in the form of a hydraulically actuable extensible
link. There may be a plurality of such links. In particular, the movement means

preferably comprises one or more hydraulic rams.
The hammer device preferably has a guide member engageable with an upright
guide for guiding the hammer device when positioning it for use above a pile to be

driven.

The support structure may be in the form of a subsfantially enclosed hollow
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An object of the invention is to provide a hanmer device which is

conveni ent and 10 efficient in use. Accordingto The present

i nventien there is provided a hanmer device for driving | Les Replaced
incl.uding a support structure, a hamver el ement which i1
cylindrical nount ed for reciprocat2ory novenent towat3 \ \ rom

one end of ‘the support 15 structure, guide nmeans provid

support-structure for guiding the hanmer el enent during said

reci procating novenent and novenent neans interconnecting the hanmer
el ement and cylipgsry theshammer elemient extending) frolne afirstnend elbsest said aneend ofthe ai d
one end and regl easing the h r .el enment whereby,. in use,. w.th said.one end
of Cthe " cylipfEhin 2 tevals ent oF Pl AMIRH Aehel 200 HHNE OB Vg B CYlinde |
t he hanmer ﬁgﬁ, | A0SR nSTRhE Bt operation of
t he mvenen?bfre%&]ngec%é% t a@?vécx)frlgnttﬁgﬂésu t‘é‘guent-ﬁ@%t%gr atlogﬂggﬁf’he novenent
means to rel ease the hammer el enent, the hamer el ement falls under
gravity to inpact_ at said one end of the support structure for

i npartind a dri vifreferahlboe othe eovsment msans,is pdtipnedwithig theieylidghs i ncl udes

| engt hwi se extending el enents on an internal periphery of said support
structure engageable within

The hammer element may itself be generally cylindrical, and guide means may
be provided within the cylinder for guiding the hammer element during said reciprocatory
movement. The guide means may comprise lengthwise extending elements on the

10 internal periphery of the cylinder engageable within lengthwise extending grooves in the
hammer element. The guide elements may have removable lengthwise extending wear
plates. The wear elements may be of generally L-shaped cross-section, having opposed
side surfaces for engagement with side surfaces of a respective said groove and an outer

transverse edge portion engageable with an inner edge of the respective groove.

15
The cylinder may have, at the one end of the support structure, a pile engaging
member, adapted to engage the upper end of a pile. The pile engaging member may be
cup shaped for purposes of retention of the end of the pile therein. Preferably the
engaging member is slidable in the direction of reciprocaﬁon of the hammer element.
20

There is preferably provided an impact structure, positioned between said
~ engaging member and said first end of said hammer element. The impact structure may
include shock absorbent material. Preferably, the impact structure is provided within an
end member located at said one end of the cylinder, which end member is secured to the
25 cylinder, said end member carrying the engaging member.

Preferably the impact structure and engaging member are slidably retained in a

space defined at said one end of the support structure. The space may be defined within

a retaining structure at said one end of the support structure. The engaging member may

30 extend from an opening at one end of the retaining structure, the impact structure being
positioned betweexi the engaging member and an opposite end of the retaining structure.
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25 1engthw se extending grooves in the hamrer el enent. The
novenent neans nmay be in the formof a hydraulically actuable-extensi-ble

link. There may be a plurality of such links. In par'tJr‘h(,iS arH t he novenent
means preferably conprises one or nore hydraulic et cen Replaced
The hammer device preferably has a gui @e nenber engage I mHm"r)rl ght
-2-

Cushioning means may be provided within the retaining structure at said opposite end,

and engageable by the impact structure when it is moved to said opposite end.

Resilient stop means may be provided at said one end of said support structure,
5 for engagement by the hammer element at its extreme of movement towards said one

end.

The or each extensible link may be accommodated in a respective lengthwise
extending groove in the outer periphery of the hammer element.
10
‘The bammer device may be provided with means for interconnecting the support
structure with lifting means to enable the hammer device to be lifted and placed in
position for pile driving.

15 The support structure may be in the form of a hammer cage.

The invention also provides pile driving apparatus including lifting structure from
which the hammer device above described is suspended, arranged whereby the hammer
device may be lifted by the lifting structure and then lowered into position on a pile.

20

The pile dnvmg apparatus may comprise a movable unit which carries the lifting

structure.

The invention is further described by way of example only with reference to the
25 accompanying drawings in which:

Figure 1 is a diagrammatic view of a pile driving apparatus including a hammer

device constructed in accordance with the invention;
| Figure 2 is an axial cross-section of the hammer device shown in Figure 1; and

Figure 3 is a transverse cross-section of the hammer device of Figure 1.
30

The pile driving apparatus 10 shown in Figure 1 includes an integrated power unit
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gui de for guiding the hamer device when positioning it for use above a

pile to be driven. The support structure may be in the
formof:-a substantially enclosed hollow 5 cylinder, the hamer el enent
extending froma first end cl osest said one end of the cylinder to a

renmote end of the hammer el ement and bdi ng nounted within the cylinder
for said reciprocatory nmovenent in the | engthwi se direction of the

cyl i nder. Preferably, too, the novenent nmeans is positioned
within the ¢ The_hanmer elerrent may itself he

l'ind
general 'y cy ﬂgﬁagkeawerar&m\gm srface dfs P@Wﬁf unit %W%W@W&iﬁd@%@
cylinder for, hﬂﬁmgﬂﬁle@?mﬁreﬂlv%m P‘éﬁiﬁ"ﬁ@‘ @’%% Lt Y R R rams

novenent . The gur de nmeans ‘nay conprise endi n CeArs on t he
i nternal peﬁ\tmppeﬁ &nd bEleaydr 18] etiere NOFraeRILH Q thp Sikiave BN hmmer am@eﬂm ng
rooves in the
J constructed in accordance with the invention is suspended from the leader 18 by cabling
5 26 which extends around the top sheave 22 and a lifting block 24 connected to upstanding

lugs 30 at the top of the hammer device 40. The lower end of the hammer device is

f ll!

engageable with the upper end of the pile 32, by suitable positioning of the unit 12,
operation of the rams 20, and manipulation of the cable suspension provided by the
cabling 26 and sheaves 22, 24. The hammer device 40 is guided in this moveinent by

10 engagement between sidewardly extending guide members 42 on the hammer device 40
and guide tra_cks 45 on leader 18.

Turning now to Figures 2 and 3, the hammer device 40 is shown as including a

support structure in the form of a hammer cage 46. Hammer cage 46 includes a hollow

15 cylinder 48 closed at its upper end by an end plate 50 which carries the lugs 30. The
hammer cage is rigidly designed to be strong and sound proof.

A hammer element 64 of elongate cylindrical configuration is coaxially arranged

. within cage 46, so as to be slidable lengthwise therewithin. This is formed for example

20 of forged steel, in any event having substantial mass, such as 7,000 to 12,000 kilograms.

The outer diameter of the hammer element 64 is less than the inner diameter of the
cylinder 48, by a small amount sufficient to provide free sliding clearance.

The hammer cage 46 may substantially enclose the hammer element 64.
25
There are two grooves 66 formed at diametrically opposed locations on hammer
element 64. These extend lengthwise of the hammer element 64, from the lower end
thereof to a location somewhat short of the upper end of the hammer element 64.
Extensible hydraulic rams 68 are accommodated within these grooves, each having the
30 cylinder thereof secured to the inner surface of cylinder 48 by lugs 49 and the piston

secured to the hammer element 64.
: This Sheet Has Been Replaced
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15 hammer .el-erent” The gwde el ements may have renovabl e | engt hwi se

ext endi ng wear

snéeg,{ﬁ,%mceiihe wear elements may be of generally L-shaped

cross-sect i ofihis ' d side surfaces for engagenent with side
surfaces of a d groove and an outer transverse edge

portion engage

nner edge &f the respective groove. 20

The cylinder nay have, at the one end of the support structure, a pile

engagi ng

menber, adapted to engage the upper end of a pile. The pile

engagi ng menber be . .cup, shaped for purposes .of .retenti,oqn of the end
of “the pile t her TS & feinife FrmRare 52 at tip doyn 150, af aylipderdd | This fielides (e
direction of

. " . HaBTe
et or ably o e 54 QBeuitdd toifie RAETER (%Joﬁﬁ?@ég#esd 348 a hollow cylijfialledd

an |1 npact structure, etween s

engagi ng nenhenber58 belteditofthe ahderside of plats $4. hWithin end member 53 laeits toweertend

structur

e

ma I ncl ude shock absorhent material. Preferahly, the inpact

structure i sﬁﬁﬁﬁeol\? pawddes 2 downwardly depeading generally cup shaped gpgaging membeg Al of

the cyli
nmenber ¢
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C ot bl MICIPAE B 03 RP Pk flor 3° Engaginpthbiy 56 fFekieR”
in position by an annular plate 58 which forms part of retaining structure 52 and is bolted
to the underside of the member 55. In the space between the upper end of engaging
member 56 and the underside of plate 54, there is provided an impact structure 60,
formed of impact absorbent material and steel and having a central circular resilient
cushion 62 formed for example of ropes and timber and centrally positioned on the upper
side of the impact structure 60. Impact structure 60 also includes a circular lower

resilient cushion 63 at its underside.

An annular rubber shock absorbing ring 79 is also provided in space 81, at the
underside of plate 54. Both engaging member 56 and impact structure 60 are axially
slidable in space 81. Downwards movement of engaging member 56 is limited by
engagement ‘of an outstanding peripheral rim 59 at the upper end of the engaging
member. Upward movement of both is limited by engagement of cushioning structure
60 with ring 79.

By extending the rams 68 by application of pressurised hydraulic fluid thereto,
the hammer element 64 may be raised from the position shown in solid lines Figure 1 to
an upper position, shown by phantom lines 65 in Figure 2, at which the upper end of the
hammer element 64 is held adjacent the upper end of cylinder 48. By release of fluid
pressure within the rams 68 and egress of hydraulic fluid from the rams 68, this holding
is released to allow the hammer element 64 to fall. Falling is arrested when a reduce
diameter lower end portion 70 of the hammer element 64 passes through a central
opening 72 in plate 54 to impact upon cushion 62 or when a shoulder 67 of the hammer
element 64 engages a steel stopper 69 at the lower end of cylinder 48. In any event,
arrest of downward motion of the hammer element 64 causes a blow to be delivered to

the upper end of the pile 32 accommodated by engaging member 56. The force
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30 - Preferably the impact structure and engagi ng menber are
sl i dabl y retained-in-a-

- 3- + space defined at sal d one end of the support structure. The space
may . be def i nedisgheehiiay BeenReplaced o4 5i ni ng structure at said one end of the
support struct mﬂ ﬂr‘ﬁﬂ i ng nenber 6may extend from an opening at
one end of 'the cture, the inpact structure being

posi ti oned betmeen t he engagi ng nenber and an opposite end of the retaining
structure. hi, oni_ng. ns, may be prov n, the retaini
structure af® Eﬁ%adﬁgﬁg'“ﬁ'é{g&%ﬁ?he elgag mg lylweﬂlfymt%gt Fipchuge @?F‘%t ure
when it is g% the P, ISIIRR Afising fRdM any upwards re-bound of the impact structure 60

and engaging member 56 is absorbed by engagement of the impact structure with the ring

79.

In addition to the lengthwise extending grooves 66, hammer element 64 also has
two further grooves 74 in the periphery thereof, these extending lengthwise from end to
end of the hammer element 64. Lengthwise extending guide elements 76 are affixed to
the inner periphery of the cylinder 48, and these project into the grooves 74 for the

10 purpose of guiding the hammer element 64 in its sliding movement within the cage 46.
As shown in Figure 3, elements 76 each comprise an inner generally rectangularly
sectioned lextgthwise extending guide portion 78 having a generally L-shaped wear

_element 80 secured thereto by bolts 82. The wear elements 80 each have side portions
84 which engage with adjacent sides of the respective groove 74 and an outer end portion
15 86 which engages with the inner transverse surface of the respective groove 74.

Further guide elements 85 for hammer element 64 are provided within cylinder
48. These are positioned on internal hollow reinforcement bars 90 which extend
lengthwise of the cylinder 48 on the inner surface of an outer wall of the cylinder.
20
The guide members 42 are affixed at upper and lower locations to the side of cage
46. As particularly shown in Figure 3, each has a pair of opposed hook portions 83
which engage over the guide tracks 43.

25 By repeated operation of the rams 68, that is by application of pressurised
hydraulic fluid thereto, to lift the hammer element 64, and by subsequent release of
hydraulic pressure in the rams, to permit the fluid to escape therefrom, the hammer
element 64 is repeatedly lifted and allowed to fall to deliver blows to the pile 32 for
driving it into the ground. The operation of the hydraulic rams to effect this may be

30 controlled by a suitable electrical control system which is, for example, effective to
control the rate of delivery of blows and the height to which the hammer element 64 is
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Resi‘lient stop nmeans may be provided at said one end of said support
structure, for engagenent by the hamrer elenent at its extrene of
movenment towards said one end. 10 The or each extensible Iink
may .be acconmmodated in a respective |engthw se extendi ng groove in the
outer periphery of the hamrer el enent. 7 The hanmer devi ce may
be provided with means for interconnecting the support 15 structure with
lifting-means to enable the hammer device to be lifted and placed in

position for_pihe f: ¥ The support structure may be in
the form of I%B#gncrfagér 1‘@%‘5@‘@“‘ release.

The described device 40 has been found particularly satisfactory in use. The
enclosure of the hammer element 64 ensures safe and convenient operation. Noise is

5 lessened, and it is possible to effect precise control of the rate of progress of the driving.

The arrangement of the slidable impact structure 60 within the space 81 enclosed
by retaining structure 52 bounded at the lower end by the slidable engaging member 56
and at the upper end by the rubber shock absorbing ring 79 has been found to be
10 particularly effective.

The described construction has been advanced merely by way of explanation, and
many modifications and variations may be made thereto without departing from the spirit
and scope of the invention which includes every novel feature and combination of

15 features herein disclosed. o T T
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20 - The invention also provides pile driving apparatus including
'ifting structure from whi ch the hanmmer devi ce above described is
suspended, arranged whereby the hanmer device may be lifted by the
lifting structure and then lowered into position on a pile.

The pile driving apparatus may conpris& a novable unit which carries the
lifting 25" structure. The i nvention is further -deseri-bed by

way of exanple only with reference to the acconmpanagl (A=Y |
whi ch: _Figure 1 is a diagrammtic view of a]mmﬁ jmﬂﬂﬂa}m[
appar at us ir%ﬁ“ﬁWﬁg a hammer 30 device constructed in accar he

I nventi on; Figure 2 is an axial cross-section of the hamer
device shown in Figure 1; and
1. A hammer device for driving piles, comprising support structure, a hammer

element mounted for reciprocatory movement towards and away from one end of the
5 support structure and movement means interconnecting the hammer element and support
structure for moving the hammer element away from said one end and releasing the
hammer element whereby, in use, with said one end of the support structure poSitioned
adjacent an upper end of the pile, the hammer element may be lifted away from said one
end by operation of the movement means such that, on subsequent operation of the
10 movement means to release the hammer element, the hammer element falls under gravity
to impact at said one end of the'support structure for imparting a driving force to the

pile.

2. A hammer device as claimed in claim 1 wherein the movement means comprises
15 ahydraulically actuable extensible link.

3. A hammer device as claimed in claim 2 wherein the movement means comprises

one or more hydraulic rams.

20 4. A hammer device as claimed in any preceding claim having a guide member
engageable with an upright guide for guiding the hammer device when positioning it for

use above a pile to be driven.

5. A hammer device as claimed in any preceding claim wherein the support structure

25 isin the form of a substantially enclosed hollow cylinder, the hammer element extending
from a first end closest said one end to a remote end of the hammer element and being
mounted within the cylinder for said reciprocatory movement in the lengthwise direction
of the cylinder.

30 6. A hammer device as claimed in claim 5 wherein the movement means is

positioned within the cylinder.
This Sheet Has Been Replaced
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Figure 3 is a transverse cross-section of the hamer

devi ce of Figure 1. The pile driving apparatus ™ I0 shownin

Figure 1l includes an integrated power unit 12 dri LS, guer a gr ound
surface 16. Power unit 12 carries an upstandi ng | eader e ced
positionable at a desired vertical ori@&ntation by opera lic

sheave
constructed in accordance with the invention is

ded f he, | ead 18 b bl i .26 _Whi dth
e 55 R v P a8l i e e, S S R Jn Bl i
at the top qf gé&&llﬁmﬂri@ﬂ‘éh& g\ﬁigi@é?éﬁflﬁ ieé %?A'eigeg gﬁ tHe§ 1iRACHRE gHR{Che! S

y sui'tabl e positioning

rans 20.

22. A hamer device 40

10 engageab

At the upper end of |eader 18, there is p

e wth the upper

of the unit hhthmer element during said reciprocatory movement.
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8. A hammer device as claimed in claim 7 wherein said guide means comprises
lengthwise extending elements on the internal periphery of the cylinder engageable within
lengthwise extending grooves in the hammer element.

9. A hammer device as claimed in claim 8 wherein the guide means comprises

removable lengthwise extending wear plates.

10. A hammer device as claimed in claim 9 wherein the wear plates are of generally
U-shaped cross-section, having opposed side surfaces for engagement with side surfaces
of a respective said groove and an outer transverse edge portion engageable with an inner

edge of the respective groove.

11. A hammer device as claimed in claim 10 wherein at the one end of the support
structure there is provided a pile engaging member, adapted to engage the upper end of
a pile.

12. A hammer device as claimed in claim 11 wherein the engaging member is slidable

in the direction of reciprocation of the hammer element.

13. A hammer device as claimed in claim 12 wherein an impact structure is positioned
between said engaging member and said first end of said hammer element.

14. A hammer device as claimed in claim 13 wherein the impact structure includes
shock absorbent material.

15. A hammer device as claimed in claim 13 or claim 14 wherein the impact structure
is provided within an end member located at said one end of the support structure, which

REPLACED
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operation of the ranms 20, and mani pul ati on of the cable-suspenston-provi ded
by the cabling 26 and sheaves 22, 24. The hammer device 40 is guided
in this novenment by - engagenent between si dewdkigifheet@xs BradRepipcegui de

menbers 42 on the hamer device 40 and gui de . ader 18.
15 Turning now to Figures W and 3, the 40 is

shown as including a support structure in the-f@ym ol a-hanmer cage
46. Hanmer cage 46 includes a hol |l ow cylinder 48 closed at its upper

o Y 0 T B SR 8 Gt g o oA .

el ement 64 of elongate cylindrical configuration is coaxially arranged
wi thin cage 46, so as to be slidable | engthwise therewithin. This is forned
for exanpl e 16. Athammegadvice astlaimed inanyconeraf daimisnl@ touldswhereinathe impact

such as 7,000 to 12,000 kil ogr The o erda erfiheh
e:Jement 64 iSrupweand en I n%ﬂ‘r%@?”&l H@lgrretamlé I’I%SPflé’sege{}W%ﬁ pid gpe eé@n")g
smal | amyntmégﬁﬁﬂo?ﬂs‘iﬂfcnfra provi de free sliding clearance.

17. A hammer device as claimed in claims 16 wherein said space is defined within

a retaining structure at said one end of the support structure.

10 18. A hammer device as claimed in claim 17 wherein the engaging member extends
from an opening at one end of the retaining structure, the impact structure being
positioned between the engaging member and an opposite end of the retaining structure.

19. A hammer device as claimed in claim 18 including cushioning means is provided
15 within the retaining structure at said opposite end and engageable by the impact structure
when it is moved to said opposite end.

20. A hammer device as claimed in any preceding claim wherein resilient means is
provided at said one end of said support structure, for engagement by the hammer

20 element at its extreme of movement towards said one end.

21. A bammer device as claimed in any preceding claim having means for
interconnecting the support structure with lifting means to enable the hammer device to
be lifted and placed in position for pile driving.

25
22. A hammer device as claimed in any preceding claim wherein said support
structure is formed as 2 hammer cage.

23. A hammer device as claimed in any preceding claim wherein the support structure
30 substantially totally encloses the hammer element. '
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The hammer cage 46 may substantially enclose the hammer el enent 64.
There are two grooves 66 fornmed at dianetrically opposed |ocations on
hanmer 30 el enent 64. These extend | engt hwi se of the hammer el ement 64,

eyt 1 2 55007 SN >

-5- Ext ensi bl e hydraulic rams 68 are acconmodat ed i t*hi & t hese
grooves, ‘each having the cylinder thereof secured to the inner surface

of cylinder 42 by Al fitSurftthePplakil iﬁ:ﬁtiscfix?gqiﬂing structure from which the hammer device
as claimed in claim 21 is suspended, arranged whereby the hammer device may be lifted
by the lifting structure and then lowered into position on a pile.

5 25. A hammer pile driving apparatus as claimed in claim 24 comprising a movable
unit which carries the lifting structure.
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secured to the hamrer el enent 64. 5 There is a retaining structure
52 at the lower end of cylinder 48. This includes an annul ar plate 54
secured-to the lower end of cylinder 48, and a hollow cylindrical end
menber 55 bolted to the underside of plate 54. Wthin end nenber 55 at its
| ower end there is provided a down#ardly dependi ng generally cup shaped
engagi ng nenmber 56 whi ch projects below the | ower end of end nenber 55.
Engagi ng nenber 56 is retained 10 in position by an annular plate 58 which
forns part of retaining structure 52 ggg | ted to the underside of
the nenber 55. In the space between t E end of engagi ng menber 56
and the underside of plate 54, there is provided an inpact structure 60,
formed of inpact absorbent material and steel and having a central circular
resilient cushihammer deviceeforfdsiviag piles, chavingr » hammen lemens  64)a mounted
centrally posit.ioned on the er 15 . side of the i t,structur 0.

| npact st r uct B %gmgpgeB Gage R%eé’rareﬁ}w%m W%anpaﬁyqrég]ilq TERY ?@s‘m’on
63 at it S5 Uungigyidkd'®r the hammer cage (46) interconnecting the hammer element (14) and hammer

cage (46) for moving the hammer element (14) away from one end of the hammer cage

(46) and releasing the hammer element (64) whereby, on release, the hammer element
(64) falls under gravity to effect driving of the pile.

heet Has Been Replaced
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An annul ar rubber shock absorbing ring 79 is also provided in space 81, at

t he _underside of plate 54. Both engagi ng nenber 56 and i npact
structure 60 are axially 20 slidable in space 81. Downwards novenent of
engagi ng nmenber 56 is limted by engagenent of an outstanding
peripheral rim59 at the upper end of the engaging menber. Upward
novenment of both is limted by egﬁagenent of cushioning structure 60
with ring 79. 25 By ext ing the rans 68 by application of
pressurised hydraulic fluid thereto, the r el enent 64 may be

rai sed fromthe position shown in solkz | i I n ure to an upper
position, shown by phantom|ines 65 i gufeTZ At whi t he upper end of
t he hanmer el ement 64 is held adjacent|the ger end of cylinder 48.
By rel ease of fluid pressure within thg ra 88 and egress of
hydraulic fluid fromthe rans 68, this holdfng 3 | s released to allow the
hammer elenment 64 to fall. Falling is arrested nl a reduce di anet er
| ower end portion 70 of the hammer el enent 64 |paffisieb t hrough a central
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-6- opening 72 in plate 54 to inpact upon cushion 62 or when a

shoul der 67 of the hammer el ement 64 engages a steel stopper 69 at the
| ower end of cylinder 48. In any event, arrest of downward notion of
t he hamrer el ement 64 causes a blow to be delivered to t he upper end of

the pile 32 accommodat ed by engagi égenber 56. The force generated 5 is
transmtted to the engagi ng nenber via the inpact structure 60 and
thence to the pi l e. Shock agj,sing frlom any upwards re-bound of the

I mpact stru;r{.rﬁg 0 and erf@agi néé Y s absor by engagenent of
t he i npact tdre withghe ring 7S-{tH n dition to the

g

| engt hwi se eéxtendi ng grooy#s 66, ha ment 64 al so has
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10 two further grooves 74 in the periphery thereof, these extending

| engt hwi se fromend to end of the hammer el enent 64. Lengthw se
extendi ng guide elenents 76 are affixed to t he inner periphery of the
cylinder 48, and these project into the grooves 74 for the pur pose of

gui di ng the ‘hammer el enent 64 in itséﬁfgding nmovenment within the cage 46.
As shown in Figure 3, elenents 76 ea onprise an inner generally
rectangularly 15 sectioned | engthw se extendi ng guide portion 78 having a

general ly U shaped wear el enent 80 secured thereto by bolts 82. The
wear el ements 80 each have side portions 84 whi ch engage with adjacent
sides of the respective groove 74 and an outer end portion 86 whi ch
engages with the inner transverse surface of the respective groove 74. 20
Furt her guide elements 85 for hamer el enent 64 are provided within

cyl i nder 48. These are positioned on internal hollow reinforc nt
bars 90 whi ch extend | engt hwi se of the cylinder 48 on the inn

surface of an outer wall of the cylinder. The qgui de ers

42 are affixed at upper and Iqﬁpr IocatiQﬁk FQ tER si de of cage
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25 46. As particularly shown in Figure 3, each ed h
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. ift the hammer el enment 64, and by subsequent
3( h%draullcgpras*bure in theazans, to permt the fluid to escape
t He amkd 1998 [elenent 64 is repeatedlyzﬁfFEgllgggj allowed to

gr_blows to thelpi gepRRut.2¢ HAMMERS

ABSTRACT
A hammer device for driving piles, having a hammer element (64) mounted

within a hammer cage (46) for reciprocatory movement. Hydrauiic' rams (68) are

5 provided in the hammer cage (46) interconnecting the hammer element (14) and hammer. '

cage (46) for moving the hammer element (14) away from one end of the hammer cage
(46) and releasing the hammer element (64) whereby, on release, the hammer element

(64) falls under gravity to effect driving of the pile.

Fig 1
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dr|V| ng it into-the ground. The operation of the hydraulic rans t&rﬁe‘ﬂz\/rfih

this may be “..controlled by a suitable electrical control

-+is, for exanple, effective to control the rate of dellvery of bl ows

" and the hei ght to which the hamer elengnt 64 is in'each case lifted

before release. 5 The described device 40 has BE_E
‘n

particul arly satisfactory in use. }ggﬁgﬂggggﬁggﬂigre of t NﬁiﬂéSHEEI
64 ensures safe and conveni ent ope sgened, and It
possible to effect precise control of the rate of progres fztzeuw')gqtpng
10 The arrangenment of the slidable inpact structur O wthin the
space 81 encl osedThis invégionatlaiesitog hammer deviee.52 bounded gt
by the slidabl e engagi ng nenber 56 and at the upper end by the rubber
shock absorbing ring 79 has been found to be particularly effectrve:

15 The desg iR GRARL"Hhe RAbfPSt PREEritdl ¢ Wed R GfiVe Biles'lo He

expl anat i c?n and
ground by repeated application of largely vertical forces. A substantial weight may be

repeatedly lifted and dropped onto the pile for this purpose.

An object of the invention is to provide a hammer device which is convenient and

10 efficient in use.

According to the present invention there is provided a hammer device for driving
piles, including a support. structure, a hammer element which is generally cylindrical

mounted for reciprocatory movement towards and away from one end of the support

15 structure, guide means provided within said support structure for guiding the hammer

clement during said reciprocating movement and movement means interconnecting the

hammer element and support structure for moving the hammer element away from said
one end and releasing the hammer element whereby, in use, with said one end of the
support structure positioned adjacent an upper end of the pile, the hammer element may
20 be lifted away from said one end by operation of the movement means such that, on
subsequent operation of the movement means to release the hammer element, the hammer
element falls under gravity to impact at said one end of the support structure for

imparting a driving force to the pile and wherein said guide means includes lengthwise

extending elements on an internal periphery of said support structure engageable within
25 lengthwise extending grooves in the hammer element.

The movement means may be in the form of a hydraulically actuable extensible
link. There may be a plurality of such links. In particular, the movement means
preferably comprises one or more hydraulic rams.

30

The hammer device preferably has a guide member engageable with an upright
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many nodi fications and variations may be made thereto .J“ACEPV\J}E'&%QS} %‘
fromthe spirit and scope of the 'invention which | ngl g%ej ﬁ\{‘?r novel
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CLAI MS: - 1. A hammer device f_af driving.pilep,Lincluding a

support structure, a hanmer
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guide for guiding the hammer device when positioning it for use above a pile to be

driven.

The support structure may be in the form of a substantially enclosed hollow
cylinder, the hammer element extending from a first end closest said one end of the
cylinder to a remote end of the hammer element and being mounted within the cylinder

for said reciprocatory movement in the lengthwise direction of the cylinder.
Preferably, too, the movement means is positioned within the cylinder.

The hammer element may itself be generally cylindrical, and guide means may
be provided within the cylinder for guiding the hammer element during said reciprocatory
movement. The guide means may comprise lengthwise extending eleménts on the
internal periphéry of the cylinder engageable within lengthwise extending grooves in the
hammer element. The guide elements may have removable lengthwise extending wear
plates. The wear elements may be of generally L-shaped cross-section, having opposed
side surfaces for engagement with side surfaces of a respective said groove and an outer

transverse edge portion engageable with an inner edge of the respective groove.

The cylinder may have, at the one end of the support structure, a pile engaging
member, adapted to engage the upper end of a pile. The pile engaging member may be
cup shaped for purposes of retention of the end of the pile therein. Preferably the

engaging member is slidable in the direction of reciprocation of the hammer element.

There is preferably provided an impact structure, positioned between said
engaging member and said first end of said hammer element. The impact structure may
include shock absorbent material. Preferably, the impact structure is provided within an
end member located at said one end of the cylinder, which end member is secured to the

cylinder, said end member carrying the engaging member.

Preferably the impact structure and engaging member are slidably retained in a
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‘el ement which is generally cylindrical nmounted for reci pr_cfcat ory rmverré’Tilt[
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clained in clai m% wher e m)ve_rrent means conpr
hydraulically actuabl e extensible |ink.

Resilient stop means may be provided at said one end of said support structure,
for engagement by the hammer element at its extreme of movement towards said one end.

10
The or each extensible link may be accommodated in a respective lengthwise

extending groove in the outer periphery of the hammer element.

The hammer device may be provided with means for interconnecting the support
15 structure with lifting means to enable the hammer device to be lifted and placed in

position for pile driving.
The support structure may be in the form of a hammer cage.

20 The ‘invention also provides pile driving apparatus including lifting structure from
which the hammer device above described is suspended, arranged whereby the hammer

device may be lifted by the lifting structure and then lowered into position on a pile.

The pile driving apparatus may comprise a movable unit which carries the lifting

25 structure.

The invention is further described by way of example only with reference to the
accompanying drawings in which:
Figure 1 is a diagrammatic view of a pile driving apparatus including a hammer
30  device constructed in accordance with the invention;

Figure 2 is an axial cross-section of the hammer device shown in Figure 1; and



' {REPLACEMENT srleit)
20 3. A hammer device as clained in claim2 wherein tih TTENt™ si
conpri ses one or nore hydraulic rams. 4. A Yol gsl
.clainmed in any precedi ng claimhaving a gui de nenber ngggea e Wit H

an -upright guide for guiding the hamrer, devi ce when posit
use above a pile to be driven. 54.' A hamrer devi
any precedi ng claimwherein the support structure
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ce as clained in
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substantial Iy encFipuesi3 iwi traisveyseicashs+sectidneofitherhammet dersice ofKigeredl.ng

froma first end closest said one end to a renpte end of

and being 30 nounted within the cylinder for said reciprocatory novenent

el enent
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t he hammrer
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12 drivable over a ground surface 16. Power unit 12 carries an upstanding leader 18
which is positionable at a desired vertical orientation f)y operation of hydraulic rams 20.
At the upper end of leader 18, there is provided a top sheave 22. A hammer device 40
constructed in accordance with the invention is suspended from the leader 18 by cabling
26 which extends around the top sheave 22 and a lifting block 24 connected to upstanding
lugs 30 at the top of the hammer device 40. The lower end of the hammer device is
engageable with the upper end of the pile 32, by suitable positioning of the unit 12,
operation of the rams 20, and manipulation of the cable suspension provided by the
cabling 26 and sheaves 22, 24. The hammer device 40 is guided in this movement by
engagement berween sidewardly extending guide members 42 on the hammer device 40
and guide traclés 45 on leader 18.

Turning now to Figures 2 and 3, the hammer device 40 is shown as including a
support structure in the form of a hammer cage 46. Hammer cage 46 includes a hollow
cylinder 48 closed at its upper end by an end plate 50 which carries the lugs 30. The

hammer cage is rigidly designed to be strong and sound proof.

A hammer element 64 of elongate cylindrical configuration is coaxially arranged
within cage 46, so as to be slidable lengthwise therewithin. This is formed for example
of forged steel, in any event having substantial mass, such as 7,000 to 12,000 kilograms.
The outer diameter of the hammer element 64 is less than the inner diameter of the

cylinder 48, by a small amount sufficient to provide free sliding clearance.
The hammer cage 46 may substantially enclose the hammer element 64.
There are two grooves 66 formed at diametrically opposed locations on hammer

element 64. These extend lengthwise of the hammer element 64, from the lower ead

thereof to a location somewhat short of the upper end of the hammer element 64.
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hamrer device as claimed in claim7 wherein the wear platles are of

generally

| Freeh——A—61 +E
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..A hamrer device as clainmed in claims 1 or 6 wherein the
includes 5 renovabl e | engt hwi se extending wear plates. 8.

U-shaped cross-section, having opposed si

engagenment WBExfersiblehydtailikciams 68 are accommodated within these grooves, each having the
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cylinder thereof secured to the inner surface of cylinder 48 by lugs 49 and the piston

secured to the hammer element 64.

There is a retaining structure 52 at the lower end of cylinder 48. This includes
an annular plate 54 secured to the lower end of cylinder 48, and a holldw cylindrical end
member 55 bolted to the underside of plate 54. Within end member 55 at its lower end
there is provided a downwardly depending generally cup shaped engaging member 56
which projects below the lower end of end member 55. Engaging member 56 is retained
in position by an annular plate 58 which forms part of retaining structure 52 and is bolted
to the underside of the member 55. In the space between the upper end of engaging
member 56 and the underside of plate 54, there is provided an impact structure 60,
formed of impact absorbent material and steel and having a central circular resilient
cushion 62 fonﬁed for example of ropes and timber and centrally positioned on the upper
side of the impact structure 60. Impact structure 60 also includes a circular lower

resilient cushion 63 at its underside.

An annular rubber shock absorbing ring 79 is also provided in space 81, at the
underside of plate 54. Both engaging member 56 and impact structure 60 are axially
slidable in space 81. Downwards movement of engaging member 56 is limited by
engagement of an outstanding peripﬂeral'rim 59 at the upper end of the engaging

member. Upward movement of both is limited by engagement of cushioning structure
60 with ring 79.

By extending the rams 68 by application of pressurised hydraulic fluid thereto, the
hammer element 64 may be raised from the position shown in solid lines in Figure 2 to
an upper position, shown by phantom lines 65 in Figure 2, at which the upper end of the
hammer element 64 is held adjacent the upper end of cylinder 48. By release of fluid
pressure within the rams 68 and egress of hydraulic fluid from the rams 68, this holding
is released to allow the hammer element 64 to fall. Falling is arrested when a reduce

diameter lower end portion 70 of the hammer element 64 passes through a central
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---device as clainmed in claim8 wherein at the one-end of th sué% 999
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clainmed in claimi1Q wherein an,i t en
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the upper end of the pile 32 accommodated by engaging member 56. The force generated
5 is transmitted to the engaging member 56 via the 'm'xﬁact structure 60 and thence to the
pile. Shock arising from any upwards re-bound of the impact structure 60 and engaging

member 56 is absorbed by engagement of the impact structure with the ring 79.

In addition to the lengthwise extending grooves 66, hammer element 64 also has

10 wwo further grooves 74 in the periphery thereof, these extending lengthwise from end to
end of the hammer element 64. Lengthwise extending guide elements 76 are affixed to

the inner periphery of the cylinder 48, and these project into the grooves 74 for the
purpose of guiding the hammer element 64 in its sliding movement within the cage 46.

As shown in i:igure 3, elements 76 each comprise an inner generally rectangularly

15 sectioned lengthwise extending guide portion 78 having a generally U-shaped wear
element 80 secured thereto by bolts 82. The wear elements 80 each have side portions

84 which engage with adjacent sides of thé respective groove 74 and an outer end portion

86 which engages with the inner transverse surface of the respective groove 74.

20 Further guide elements 85 for harnmer element 64 are provided within cylinder
48. These are positioned on internal hollow reinforcement bars 90 which extend

lengthwise of the cylinder 48 on the inner surface of an outer wall of the cylinder.

The guide members 42 are affixed at upper and lower locations to the side of cage
25 46. As particularly shown in Figure 3, each has a pair of opposed hook portions 83
~ which engage over the guide tracks 45.

By repeated operation of the rams 68, that is by application of pressurised
-hydraulic fluid thereto, to lift the hammer element 64, and by subsequent reléase of
30 hydraulic pressure in the rams, to permit the fluid to escape therefrom, the hammer

element 64 is repeatedly lifted and allowed to fall to deliver blows to the pile 32 for
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'shock absorbent .materi al . 25 13. A hammer device as cl gi-net—+f—etad

11 or claim 12 wherein the inpact structure IS provided W ti}b Jl@\ﬂ %Qd
-.menber | ocated at said one end of the support structure, whi|ch ¥
"menber is secured to the cylinder, said,end nmenber carrying |t engagi ng

menber . 14. A hanmer deV| ce as' cl ai rred in any one ¢f cI ai m 10 to
12 wherein the inpact 30 structupre and enga nmenber are stgeabiy

retained in d$i5HdRg HdRtorfhe grunds; ThepRETRLAN the ydrautie fw&&Fffe%Ptﬁth%bf be

controlled by a suitable electrical control system which is, for example, effective to

control the rate of delivery of blows and the height to which the hammer element 64 is

in each case lifted before release.

The described device 40 has been found particularly satisfactory in use. The
enclosure of the hammer element 64 ensures safe and convenient operation. Noise is

lessened, and it is possible to effect precise control of the rate of progress of the driving.

10 The arrangement of the slidable impact structure 60 within the space 81 enclosed
by retaining structure 52 bdunded at the lower end by the slidable engaging member 56
and at the upper end by the rubber shock absorbing ring 79 has been found to be
particularly effective.

15 The described construction has been advanced merely by way of explanation, and
many modifications and variations may be made thereto without departing from the spirit
and scope of the invention which includes every novel feature and combination of features

herein disclosed.




15. A hamrer device as clainmed in clains 14 wherein said sp —deti-Red...
V\Athl n a ture at said one end of the suppmﬁ{@mxﬁ?é ET
- A harmH"'ﬂ "% ﬂEﬂ med in claim15 wherein the engdgi{ng nenber

extends frema one end of, the retaining structure,ngﬁm 1999

[ rrpact st ructure bei ng posi ti oned b&iween the engagi ng ngn
opposite end of the retaining structure. 17. A hammer] dew-ee—as
clainmed in cl@lMMS:incl udi ng cushi oning nmeans i s provided wi thin the

retaining structure at said opposite end and engageabl e by the Tnpact
structure 10 when it is noved to said opposite end.

1. A hammer device for driving piles, including a support structure, a hammer
element which is generally cylindrical mounted for reciprocatory movement towards and

5 away from one end of the support structure, guide means provided within said support
structure for guiding the hammer element during said reciprocating movement and
movement means interconnecting the hammer element and support structure for moving

the hammer element away from said one end and releasing the hammer element whereby,

in use, with said one end of the support structure positioned adjacent an upper end of the

10 pile, the hammer element may be lifted away from said one end by operation of the
movément means such that, on subsequent operation of the movement means to release

the hammer element, the hammer element falls under gravity to impact at said one end

of the support structure for imparting a.driving force to the pile and wherein said guide

means includeé lengthwise extending elements on an internal periphery of said support

15  structure engageable within lengthwise extending grooves in the hammer element.

2. A hammer device as claimed in claim 1 wherein the movement means comprises
a hydraulically actuable extensible link.

20 3. A hammer device as claimed in claim 2 wherein the movement means comprises

one or more hydraulic rams.

4. A hammer device as claimed in any preceding claim having a guide member
engageable with an upright guide for guiding the hammer device when positioning it for

25 use above a pile to be driven.

5. A hammer device as claimed in any preceding claim wherein the support structure
is in the form of a substantially enclosed hollow cylinder, the hammer element extending
from a first end closest said one end to a remote end of the hammer element and being
30  mounted within the cylinder for said reciprocatory movement in the lengthwise direction

of the cylinder.




"18. A harrrrer ﬂE‘VI ce-as-claimed in any preceding claim Mergﬁfh@i‘iffé%ts{‘mm

neans i s d one end of said support structu[re, for
-.engagemnent b ‘I mll {iﬂ el enent at its extreme of novenent 2 Rayem ds;y
sai d one end. hamrer vice as clainmed in aqy precedi ng

cIa|n1haV|ng neans for |nterconne ‘i ng the support structure wth
lifting means to enabl e the hanmmer device to be lifted Jand_placed in
posi tion forgpil eAdniaminds- devicéOas 2dimed 4 RIMIKES WHStEinetheSmeVenert dmeansaizy
precedi ng clai mwherein said support structure is forned as a hanmer
cage. pasitioned Avittinther cyliedérce as cl ai med in any preceding claim
wherein the support structure substantially totally encl oses the
hanmer el ement. 25 22. A pile driving apparatus including a lifting

structure frem whisGlunih& dMRBEBS claimed in claims 1 or 6 wherein the guide means includes

5 removable lengthwise extending wear plates.

8. A hammer device as claimed in claim 7 wherein the wear plates are of generally
U-shaped cross-section, having opposed side surfaces for engagement with side surfaces
of a respective said groove and an outer transverse edge portion engageable with an inner

10 edge of the respective groove.

9.. A hammer device as claimed in claim 8 wherein at the one end of the support
structure there is provided a pile engaging member, adapted to engage the upper end of
a pile. .
15
10. A hammer device as claimed in claim 9 wherein the engaging member is slidable

in the direction of reciprocation of the hammer elgment.

11.  Ahammer device as claimed in claim 10 wherein an impact structure is positioned

20 . between said engaging member and said first end of said hammer element.

12. A hammer device as claimed in claim 11 wherein the impact structure includes

shock absorbent material.

25 _13. A hammer device as claimed in claim 11 or claim 12 wherein the impact structure
is provided within an end member located at said one end of the support structure, which

end member is secured to the cylinder, said end member carrying the engaging member.

14. A hammer device as claimed in any one of claims 10 to 12 wherein the impact
30 structure and engaging member are slidably retained in space defined at said one end of

the support structure.
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be lifted by the lifting structure and tHe red _|nto-

lifting

15. A hammer device as claimed in claims 14 wherein said space is defined within a

retaining structure at said one end of the support structure.

16. A hammer device as claimed in claim 15 wherein the engaging member extends
from an opening at one end of the retaining structure, the impact structure being

positioned between the engaging member and an opposite end of the retaining structure.

17. A hammer device as claimed in claim 16 including cushioning means is provided

within the retaining structure at said opposite end and engageable by the impact structure

when it is moved to said opposite end.

18. A hammer device as claimed in any preceding claim wherein resilient means is

provided at sald one end of said support structure, for engagement by the hammer

element at its exu'eme of movement towards said one end.

19. A hammer device as claimed in any preceding claim baving means for

interconnecting the support structure with lifting means to enable the hammer device to

be lifted and placed in position for pile driving.

20. A hammer device as claimed in any preceding claim wherein said support

structure is formed as a hammer cage.

21. A bammer device as claimed in any preceding claim wherein the support structure

substantially totally encloses the hammer element.

22. A pile driving apparatus including a lifting structure from which the hammer '

device as claimed in claim 19 is suspended, arranged whereby the hammer device may

be lifted by the lifting structure and then lowered into position on a pile.

23. A hammer pile driving apparatus as claimed in claim 22 comprising a movable

unit which carries the lifting structure.
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' HAMMER DEVIC

ABSTRACT

A hammer device for driving piles, having a hammer element (64) mounted within
a hammer cage (46) for reciprocatory movement. Hydraulic rams (68) are provided in
the hammer cage (46) interconnecting the hammer element (14) and hammer cage (46)
for moving the hammer element (14) away from one end of the hammer cage (46) and
releasing the hammer element (64) whereby, on release, the hammer element (64) falls
under gravity to effect driving of the pile. '

Figure 1




