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| NVENTION: In many fornms of pile driver, a heavy weight is raised by neans
of an hydraulic ramand allowed to fall _ojqta the top of the pile so as to
drive it into the ground. Alternatively, as described in DE-A-2400925, the
reci procating piston of the ramcan act directly on the pile or other item
wi thout the need for a weight. Typically, as described in DE-A-2400925, the

ramw | | cogprige a WABVEBNMEcHANIg®ated in a cylinder under the influence
of high pressure hydraulic fluid whose flowto and fromthe cylinder is
controlled by a sleeve valve. The sleeve valve is journalled for axial
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chanber and pr S a radrally eX cé upon which the pressure of
the fluid in the chanber can act. The axial position of the sleeve valve is

control | ed Brcrekeoibvebyrheedpaniiral pressure fluid to or venting fluid
fromthe chanber. Tn nany cases, the operator needs to be able to nove the

pile driver over the ground so as to |locate the driver at various positions
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Typically, as described in DE-A-2400925, the ram will comprise
a piston reciprocated in a cylinder under the influence of high
pressure hydraulic fluid whose flow to and from the cylinder is
controlled by a sleeve valve. The sleeve valve is journalled
for axial movement upon the cylinder wall to control the flow
of fluid to and from the cylinder. One end of the sleeve valve
extends into a position control chamber and provides a radially
extending face upon which the pressure of the fluid in the
chamber can act. The axial position of the sleeve valve is
controlled by selectively feeding high pressure f£luid to or .
venting fluid from the chamber.

In many cases, the operator needs to be able to move the pile
driver over the ground so as to locate the driver at various
positions where'piles are to be driven. This is often done by
mounting the weight upon a frame carried as a sliding fit upon
a mast structure on a crawler or other mobile base, with the
hydraulic ram located at or near the top of the mast or the
frame so that it acts directly along the line of rise and fall
of the weight. However, this layout means that the maximum
'length of pile which can be handled without an excessively tall
mast is reduced by the combined length of the weight and the
hydraulic ram, together with the length of the 1lift stroke of



['n order; to reduce the conbined length of the ramand weight, one could
formthe weight with an axial recess into which the |ower end of the ram
nests when the weight is fully raised. However, with the presently
avai l abl e forms of hydraulic ram the overaBl~di aneter of the ram body and
associ ated pi pework for feeding hydraulic fluid to and fromthe cylinder of
the ramis often 70 cns or nore. This is typically the dianmeter of the
hanmer weight_itself, so that this concept is inpractical for many pile
driver desi gng*®VE*Mave now devised a form of val ve nechanismfor a
hydraulic ram which enables a ram of a reduced dianeter for a given lift
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SUMMARY OF THE INVENTION:

Accordingly, the present invention provides an hydraulic ram
comprising a cylinder having journalled for axial movement
therein a piston, the piston carrying a rod member extending
through an end wall of the cylinder, preferably at a first end
of the cylinder, and adapted to be connected to a hammer .
weight, said cylinder having means, preferably in the form of
an annular jacket mounted substantially co-axially and
externally about said first end of the cylinder, for achieving
flow of fluid to and from the head space’between the piston and
said first end of the cylinder, a sleeve valve _mechanism
journalled in sealing engagement upon the cylinder wall and
positioned at or adjacent the other end of the cylinder for
controlling the flow of fluid into and out of the cylinder, and
a position control chamber which encompasses one end of said
sleeve valve member and which is adapted to be put selectively
in fluid flow communication with either a low pressure zZone or
with a source of fluid at elevated pressure whereby one or more
radial components of the end face of the sleeve valve member



" the: sl geve val ve menmber axially so as selectively to control the flow of
fluid to and from the cylinder; characterised in that: a. the sl eeve
val ve nenber is journalled within the cylinder in sealing engagenment with
the internal wall of the cylinder, said-sl®eve valve nenber having with the
co-operating wall of the cylinder a circunferential gallery adapted to be
in fluid flow communication with a supply of fluid at el evated pressure at
all positions of the valve sl eeve nenber; b. t he co-operating cylinder
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communication with a port for discharging £luid from the
cylinder at a second axial position of said sleeve valve
member; and
c. the relative radial components of end faces of the portion
of said circumferential gallery carried by said sleeve valve
member and the end face of said sleeve valve member exposed to
the fluid in said control chamber are such that the sleeve
valve member is biassed to said second axial position at which
the said head space in the cylinder is in fluid communication
with the port for discharging fluid from the cylinder when said .
control chamber is in communication with a low pressure zone,
or sald bias is overcome when the control chamber is in
communication with a source of fluid at elevated pressure
whereby the feed of fluid to said control chamber is adapted to
move said sleeve valve member axially with respect to the
cylinder to said first position so that said circumferential
gallery is in communication with said head space.

The invention also provides a pile driver or hydraulic hammer
assembly comprising a weight which is reciprocated by means of
an hydraulic ram, characterised in that the ram is a ram of the
invention. '



Prefep bly the ramof the invention has its first end directed toward the
wei ght, which is connected to the piston rod of the ram and the weight is
formed with an axial recess into which at |east part of the cylinder is
recei ved, whereby the axial |ength of thegcontracted ram and wei ght is
reduced. The invention also provides a nethod of operating a ramof the
invention, characterised in that fluid at a first pressure is fed to the

said circunferential gal lery; and in that said valve position control
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acket are
J fluid in said cylinder to discharge from said cylinder
according to the position of said sleeve valve member.

Preferably, the ram comprises a cylinder having an open first
end or a circumferential series of radial ports at or adjacent
the first end of the cylinder in fluid communication with a
jacket located substantially co-axially with and externally
around the cylinder whereby the cylinder is in free flow .
connection with the annular gap between the jacket and the
cylinder to provide a flow path by which fluid can escape from
the head space between the piston and the first end of the
cylinder as the piston moves towards the first end of the
cylinder during the fall stroke of the ram. This jacket and
the cylinder are mounted upon a valve block forming a closed
second end to the cylinder and the jacket. One or more
transfer ports are provided in the cylinder and/or valve block
walls for transferring the fluid from the annular gap between
the jacket and the cylinder wall, preferably via the second end
portion of the cylinder, so that all the flow within the ram is
within the envelope of the jacket and not via external pipes or
the like. The first end of the cylinder and the jacket are



-5-: cl,osed by an end cap through which the piston rod carrying the hanmmer
wei ght extends axially via a glanded bore. The valve block is preferably
formed as a separate conponent fromthe cylinder wall and the jacket
surroundi ng the cylinder. The val ve bl ocksis preferably fornmed with an
axi al Iy extendi ng annul ar recess adjacent the second end thereof, into
whi ch the end of the valve sleeve nenber adjacent the second end of the
cylinder is received in sealing engagenent to formthe sleeve position
control chammsed byragf embloap tthe onghy evhiilahc Ithiespﬁ.staadroﬁtd:amymg athe
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or opens the
The control chamber is provided with one or more axial and/or

radial control ports through the wall of the valve block, via
which fluid can be fed to or discharged from the chamber to act
on the radial end face of the valve sleeve member within the
chamber. Typically, the chamber is fed with high pressure
fluid from the high pressure feed line to the cylinder via a
branch therefrom, in which case the said second pressure is the
same as said first pressure. However, it may be possible to
use fluid at a lower pressure, for example via a pressure
reduction valve, where the dimensions of the end faces of the
valve sleeve member and the circumferential gallery carried by
the valve sleeve member are selected appropriately so that such
lower pressure is sufficient to overcome the bias of the high
pressure fluid acting on the 1radial walls of the
circumferential gallery, as described below. 1In this case the
said second pressure is less than the high or first pressure.
The ability to use lower second pressure fluid for the control
chamber feed, for example 70 to 100 bar as compared to the 150
to 350 bar often used for the main high first pressure
operating fluid, reduces the pressure pulsing which may occur
in the fluid feed lines as the valve member closes or opens the



-6~ f]low of high pressure fluid into the cylinder and the attendant fatigue
to the control feed pipes. When the fluid is discharged fromthe
control chanber, the pressure in the fluid within the chanber reduces the
said third pressure, which is typically graient pressure. The force acting
on the end face of the valve sleeve nenber is reduced and the bias force of
the high pressure fluid in the circunferential gallery carried by the val ve
sl eeve nenber then acts to nove the val ve sl eeve nenber axially against
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is preferred that the operation of this wvalve be controlled
automatically by conventional hammer weight position and other
sensors so that the feed of fluid is interlinked automatically

with the operation of the cylinder.

The valve block and/or the second end of the cylinder is
provided with one or more axial and/or radial discharge ports
for discharging fluid from the cylinder space between the
piston and the second end of the cylinder as the piston moves
within the cylinder. The discharge port(s) have as large an .
hydraulic diameter as is compatible with retaining the
mechanical strength of the assembly so as to impose minimal
flow restriction on the flow of fluid to and from the éylinder.
The discharge port(s) can discharge the fluid, which is at a
lower pressure than the high pressure fluid used to drive the
cylinder, typically at ambient pressure, to a dump tank or to
the tank from which the hydraulic pump used to generate the
high pressure fluid draws its supply of fluid.

The flow of fluid through the discharge ports will be as a
discharge of fluid from the ram during the 1lift stroke of the
ram. During the initial part of the lift stroke, the head
space at the first end of the cylinder is fed with high



space,at the first end of the cylinder is fed with high -7- pressure
fluid and the transfer ports between the second end of the cylinder and the
annul ar gap between the cylinder and the jacket are closed and the piston
i's nmoving towards the second end of the-cylinder driving fluid through the
di scharge ports. However, it is usual to cut off the flow of high pressure
fluid to the head space at the first end of the cylinder for the |ast part
of the Iift stroke of the ramand to allow the weight to rise to the apogee
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the volume in the head space increases by virtue of the volume
of the head space occupied by the piston rod. Thus, the fluid
displaced by the movement of the piston in the second end of
the cylinder can make up the fluid required to accommodate the
increase in the volume of the head space. However, the flow
through the discharge ports will reverse as the piston reaches
the axial extent of its movement and the weight reaches the
apogee of its travel and then begins to fall. At this point in
the cycle of the piston movement within the cylinder, the flow .
of fluid from the head space into the second end of the
cylinder is less than the swept volume which is being created
by the movement of the piston towards the first end of the
cylinder. Fluid from the discharge ports is therefore allowed
to flow back into the second end of the cylinder to make up the
deficiency and to minimise fluid drag on the movement of the
piston. Preferably, one or more low pressure accumulators are
provided on the fluid discharge lines from the ram to provide
a positive feed of such fluid during the fall stroke of the
ram.

Further removed axially from the second end of the valve block
or the cylinder are one or more radial inlet ports for feeding



a;' posi.tive feed of such fluid during the fall stroke of the ram Further

renoved axially fromthe second end of the valve block or the cylinder are
one or nore radial inlet ports for feeding -8- high pressure fluid from
the hydraulic punp used as the source of 8l4id at typically 150 to 350 bar
to operate the cylinder. The 'high pressure feed can incorporate one or nore

hi gh pressure accunul ators, as is conventional with hydraulic hamrer or

pile driver assenblies. The flow of fluid to the cylinder is via the inlet
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the valve block to . . . . . .
maximise the flow path for the fluid and to minimise distortion

of the flow pattern within the assembly.

The sleeve member of the valve mechanism is typically a simple
generally cylindrical sleeve journalled in axially sliding
sealing engagement with the interior wall of the cylinder at
said second end and carrying the necessary sealing rings to
seal the sleeve to the interior of the cylinder and to the"
annular skirting wall forming the annular recess in the valve

n

in

block for the control chamber. An advantage of the present

design of valve mechanism is that it may be possible to reduce
the number of circumferential seals carried by the sleeve
member or by the opposing surfaces of the cylinder wall or
valve block to three, one at each extremity of the
circumferential gallery and one adjacent the free end of the
annular wall forming the annular recess in the valve block to
the control chamber. It is preferred that the wall of the
cylinder carrying the valve sleeve member be recessed radially
to provide an annular shoulder which acts as a stop for the
axial movement of the valve sleeve towards the first end of the
cylinder. Alternatively, one or more radial projections can be
provided to act as such stops.



- the.control chanber. It is preferred that the wall of the cylinder
carrying the valve sleeve nenber be recessed radially to provide an annul ar
shoul der which acts as a stop for the axial novenent of the valve sl eeve
towards the first end of the cylinder. Al pernatively, one or nore radial
proj ections can be provided to act as such stops. -9- The sl eeve nenber
preferably carries the whole of the circunferential gallery, although part
of the gallery can be cut into the opposed face of the internal face of the
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of ax1a11y towards the second end of t cyllnder. This is
achieved with the present design of valve mechanism by having
the circumferential radial side wall of the gallery adjacent
the second end of the cylinder of larger effective area that
the circumferential radial side wall adjacent the first end of
the cylinder. The relative proportions of the areas of the
side walls of the gallery and the end wall of the valve sleeve
member exposed to the fluid in the position control chamber can
be varied over wide ranges depending on the pressures of the
fluids acting on them and the degree of bias force required to .
overcome frictional and other forces resisting the free
movement of the valve sleeve member. Typically, the effective
area of the side wall of the gallery adjacent the second end of
the cylinder will be from 105 to 150% greater than the
effective area of the other side wall of the gallery and the
effective area of the end wall of the valve sleeve member will
be such as to achieve a force which is from 1.5 to 3 times the
bias force when exposed to the high pressure fluid fed to the
valve position control chamber. The optimum effective areas
will depend upon the relative pressures to which the gallery
and the control chamber are exposed and the forces required to
move the valve sleeve member axially and can readily be
calculated for any specific design of cylinder.




the cylinder will be from 105 to 150% greater than the effective area of
t'the other side wall of the gallery and the effective area of the end wall
of the valve sleeve nenber will be such as to achieve a force which is from
1.5to 3 tines the bias force when expesggd to the high pressure fluid fed '
to the valve position control' chanber. The optinmumeffective areas w |
depend upon the relative pressures to which the gallery and the control
chanber are exposed and the forces required to nove the valve sl eeve nmenber
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the cylinder wall upon which it is journalled also be stepped
radially to accommodate the different diameters portions of the
sleeve, in addition to any step which may serve as the stop
described above. It is preferred that the step in the cylinder
wall be in the form of a taper to aid assembly of the valve
sealing rings upon the cylinder wall and to aid smooth flow of
high pressure flow over the exposed surface of the cylinder

wall.

The change in diameter of the valve sleeve member is
conveniently achieved by forming a circumferential shoulder at
the lip of the gallery adjacent the second end of the cylinder.
This shoulder provides not only the increase in radial
dimension for the radial side wall of the gallery but also
provides an axially'extending surface which bears against the
wider diameter portion of the cylinder. This axially extending
surface preferably carries one or more seal rings to provide
the seal to prevent escape of high pressure fluid axially from
the gallery. The lip of the gallery adjacent the first end of
the cylinder can also carry a seal ring to prevent escape of
fluid from that side of the gallery.

The circumferential gallery extends axially for such length



“the:likp of the gallery adjacent the second end of the cylinder. This

shoul der provides not only the increase in radial dinension for the radial
side wall of the gallery but also provides an axially extending surface
whi ch bears agai nst the w der dlaneter_qutlon of the cylinder, This
axially extending surface preferably carri'es one or nore seal rings to
provide the seal to prevent escape of high pressure fluid axially fromthe
gallery. The lip of the gallery adjacent the first end of the cylinder can
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to the firsduersumdindei €Yo Ndes otidet heans for transferring fluid from
the head space between the piston and the first end of the

cylinder to the cylinder space at the second end of the
cylinder are exposed to permit fluid to flow between the first
and second ends of the cylinder and then to discharge via the
discharge ports. In the other axial extreme of the travel of
the valve sleeve member, the transfer ports are in register
with the circumferential gallery and isolated from the second
end of the cylinder. 1In this position high pressure flows from
the inlet ports to the first end of the cylinder via the
gallery and the transfer ports. The optimum axial lengths of
the valve sleeve member, the gallery and the relative positions
of the inlet and transfer points can vary over wide ranges.
However, it will usually be desired to keep all flow paths to
a minimum length and to keep the axial movement required for
the valve sleeve member to a minimum to reduce the amount of
fluid required to operate the valve mechanism.

In operation of the cylinder of the invention, high pressure
fluid is fed to the inlet ports and acts upon the different
effective radial areas of the side walls of the gallery to
generate an axial bias force. This causes the valve sleeve
member to move axially towards the second end of the cylinder



gallery and the transfer ports. The optinmum axial |engths of the valve

sl eeve nenber, the gallery and the relative positions of the inlet and
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desired to keep all flow paths to a mninum+ength and to keep the axial
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reduced andispéatingethem from the second end of the cylinder; and then
puts them in communication with the high pressure fluid in the
gallery of the valve sleeve member. High pressure fluid can
now flow to the head space at the first end of the cylinder to
1ift the piston and the weight.

When the feed of high pressure fluid to the position control
chamber is shut off, the force overcoming the bias due to the
high pressure fluid in the gallery is reduced and the valve
sleeve member then moves axially under the influence of the .
bias towards the second end of the cylinder. This shuts off
the flow of fluid to the first end of the cylinder and puts the
transfer ports in communication with the second end of the
cylinder and the diecharge ports. As described above, this is
usually done before the weight reaches the apogee of its travel
and the weight completes its upward travel under the momentum
generated during the initial portion of the 1lift stroke of the
ram. At this position of the valve member, fluid can flow from
the second end of the cylinder to the head space at the first
end of the cylinder to accommodate the increase in the volume
of the head space as the piston completes its travel to the
second end of the cylinder. When the weight reaches its
apogee, fluid can flow back flow the head space to the second



sfeeve nenber then nmoves axially under the influence of the bias towards
the second end of the cylinder. This shuts off the flow of fluid to the
first end of the cylinder and puts the transfer ports in comrunication with
the second end of the cylinder and the dijsgharge ports. As described above,
this is usually done before the weight reaches the apogee of its travel and
the wei ght conpletes its upward travel under the nonmentum generated during
the initial portion of the lift stroke of the ram At this position of the
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An hydraulic hammer comprises a weight 1 powered by a ram 2
carried by a mobile base (not shown) carrying an hydraulic pump
3, which can be powered by an electric diesel or other engine.
The ram comprises a cylinder 10 having a piston 11 journalled
therein and connected to the weight by a piston rod 12
extending through a glanded bearing 13 at a closed first end 14
of the cylinder. The second end of the cylinder is closed by
a valve block 20, optionally via an intermediate mounting
annular member 21 for ease of machining the various parts. The
block 20 is formed with an axially extending skirting wall 22
carrying a sealing ring 23 to form an annular axial chamber 24
with the second end of the cylinder wall. Valve block 20 is
also provided with an axial bore 25 by which fluid can be fed
to or discharged from the chamber 24. The flow of fluid to and
from the chamber 24 is controlled by a multi way valve 26 fed
via a pressure reduction valve 27 from the pump 3. Valve block
20 is also provided with a large bore discharge outlet port 28
and an axial bore 29 which communicates with the second end of
the cylinder 1.

Valve block 20 or the member 21 is provided with one or more
inlet ports 30 feeding a circumferential internal distribution



annul ar nmenber 21 for ease of machining the various parts. The block 20 is
formed with an axially extending skirting wall 22 carrying a sealing ring
23 to forman annul ar axial chanber 24 with the second end of the cylinder
wal I . Valve block 20 is also provided wi tily an axial bore 25 by which fluid
can be fed to or discharged fromthe chanber 24. The flow of fluid to and
fromthe chanber 24 is controlled by a multi way valve 26 fed via a
pressure reduction valve 27 fromthe punp 3. Valve block 20 is al so
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general ly indrical valve sleeve nenber 40. One end 41 of the sleeve 40
I's | ocated in chanber 24 which carries a ring seal 23 to seal off chanber
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24 against sleeve 40. The sleeve 40 is formed with a
circumferential gallery 43 and has an annular shoulder 44 at
the lip of the gallery adjacent the second end of the cylinder
so that the side wall 45 of the gallery 43 is radially deeper
than the other side wall 46 of the gallery. The difference in
effective radial areas between the side walls of the gallery 43
is less than the total effective radial area of the end 41 of
the sleeve exposed to fluid in chamber 24. The sleeve 40 also
carries ring seals 47 and 48 which seal the sleeve 40 against
the internal wall of the cylinder. The gallery 43 extends
axially so that at all positions of the sleeve 40 it is in
register with the inlet ports 33 and the gallery is exposed to
high pressure fluid.

The interior of the cylinder wall is flared at 50 to
accommodate the increase diameter of the sleeve 40 due to
shoulder 44 and is provided with a radial shoulder 51 which
acts as a stop restricting the axial travel of the sleeve 40
towards the first end of the cylinder 10.

Mounted externally upon and substantially concentrically with
cylinder 10 is a cylindrical jacket 60 which forms with the
exterior of cylinder 10 an annular passage 61 for transferring



t he. s| eeve exposed to fluid in chanber 24. The sleeve 40 also carries ring
seal s 47 and 48 which seal the sleeve 40 against the internal wall of the

cyl i nder. The gallery 43 extends axially so that at all positions of the
sleeve 40 it is in register with the inlgtg ports 33 and the gallery is
exposed to high pressure fluid. The interior of the cylinder wall is flared

at So to accommpdate the i ncrease di aneter of the sl eeve 40 due to shoul der
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piston 12 to rise, thus lifting the weight 1. Due to the axial
recess 3 in the weight, the lower portion of the ram 2 can nest
into the weight 1, thus reducing the overall axial length of
the ram and weight.

When the high pressure fluid to chamber 24 is shut off and the
chamber allowed to discharge fluid to a waste tank 70 via valve
26, the bias due to the high pressure fluid in gallery 43 is no
longer opposed and valve sleeve 40 can move axially towards the
second end of the cylinder to adopt the fall position as shown -
in the right half of each of the Figures. The ports 63 now
communicate with the discharge outlet 28/29 and the piston can
fall within cylinder 10. The gallery 43 is out of register
with ports 63 and high pressure fluid cannot flow beyond the
gallery 43, thus maintaining the bias on valve sleeve 40.

After the initial portion of the lifting stroke, the weight
will continue to rise under its own momentum, fluid being
displaced from the full bore side of the piston to the head
space, until the momentum of the weight is absorbed and the
weight reaches the apogee of its travel. Excess fluid is
discharged to a recycle tank 80, preferably via a low pressure
accumulator 81. Thereafter, the weight will fall, during which



26, the bias due to the high pressure fluid in gallery 43 is no | onger
opposed and val ve sl eeve 40 can nove axially towards the second end of the
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accurmul ator 81. _ CLAIMs: 1. An hydraulic ram (2) conprising a cylinder
(10) having journalled for axial novenment therein a piston (11), the piston
(11) carrying a rod nenber (12) extending through an end wall (13, 14) of
the cylinder (10) and adapted to be connected to a hammer weight (1), said
cylinder (10) having neans (60, 61, 62) for achieving flow of fluid to and

fromthe head space between the piston (11) and said first end (13, 14) of
the cylinder (10), a sleeve valve nechanism (40) journalled in sealing



engagenment upon the cylinder wall (10) and positioned at or adjacent the
ot her end (ZOWO) for controlling the flow of fluid into
and out of the c nder (10) a position control chamber (24) which
enconpasses one ﬁmu mg", ﬂ sl eeve yal wve nenber (40) and which is '
adapted to be Iﬁ mﬁ' fluid fl ow communi cation with either a | ow
pressure zone (80) ‘or 'wi th & source of fluid at el evated pressure (3, 32)
wher eby one or nore radial conponents of the end face (41) of the sl eeve
val ve nmenb@LAIMY: are exposed selectively to high (3, 32) or |ow (80)
pressure so as to nove the sl eeve val ve nenber (40) axially so as

sel ectively to control the flow of fluid to and fromthe cylinder (10);
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end (41) of said sleeve valve member (40) and which is adapted
to be put selectively in fluid flow communication with either
a low pressure zone (80) or with a source of fluid at elevated
pressure (3, 32) whereby one or more radial components of the
end face (41) of the sleeve valve member (40) are exposed
selectively to high (3, 32) or low (80) pressure so as to move
the sleeve valve member (40) axially so as selectively to
control the flow of fluid to and from the cylinder (10);
characterlsed in that:
a. the sleeve valve member (40) is journalled within the
cylinder (10) in sealing engagement with the internal wall of
the cylinder (10), said sleeve valve member (40) having with
the co-operating wall of the cylinder (10) a circumferential
gallery (43) adapted to be in fluid flow communication with a
supply of fluid at elevated pressure (3, 32) at all positions
of the valve sleeve member (40);
b. the co-operating cylinder wall (10) has one or more ports
(62, 63) adapted to place said gallery (43) in fluid flow
communication with the said head space at a first axial
position of said sleeve valve member (40) and to place said
head space in fluid communication with a port (28, 29) for
discharging fluid from the cylinder (10) at a second axial
position of said sleeve valve member (40); and




space,in the cylinder (10) is in fluid comunication with the port (61, 62,

63, 28, 29) for—ei-seharging—H-ui-d fromthe cylinder (10) when said control

chanber (24) is_in comunication with a |ow pressure zone (80), or said

bias is over commm um chanher; g 24) is in communication with a
source of flui ssure (3, 32) whereby the feed of fluid to
said control chanmber (2 I'S adapt ed to nove said sl eeve val ve nenber (40)

axially with respect to the cylinder (10) to said first position so that
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one of the ecedi n cl ai , ra teris f Eaéd val ve fpsclltlon
cont r ol eeve v lve m er 40) axially w respec the cylin

(10) to said first position so tha.t said circumferential
gallery (43) is in communication (63, 61, 62) with said head
space.

2. A ram (2) as claimed in claim 1, characterised in that the
said means for causing fluid to flow to and from said head
space is in the form of an annular jacket (60) mounted
substantially co~axially and externally about said first end of
the cylinder (10) and in that said first end of the cylinder is
in free flow connection (62) with said annular jacket (60).

3. A ram (2) as claimed in either of claims 1 or 2,
characterised in that said cylinder (10) and said jacket (60)
are mounted upon a valve block member (20) forming a closed
second end (20) to the cylinder (10) and jacket (60); and ports
(62, 63) are provided in said cylinder wall (10) for
transferring fluid between said jacket (60) and cylinder (10)
and said discharge port (28, 29) and ports (30, 31 and 33) are
provided in said valve block for transferring fluid from a
source of high pressure fluid (3, 32) to said cylinder (10) via
said circumferential gallery (43) according to the axial
position of said sleeve valve member (40).



.(-24) ,is provided by an axially extending annular recess (24) within the
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(40) is rece ngagenment . 6. Aram(2) as clained in any
one of the p @Jﬂi ﬂﬁmchar acterisgd n that the sleeve val ve nenber
(40) carries ¢S ! erential gallery (43). 7. A ram (2) as
claimed in and one of the preceding clains, characterised in that the
rel ative effective areas of the circunferential radial side walls (45, 46)

of the gal Mery (MIamr®ofas lelaimidlinmnywgne of)ths preceding €ladmsy
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radi al side wa

ci rcunf erentlal (45)" of the said gallery (43) "ad) acent
said second end (20) of said cylinder (10) is from 105 to 150% greater than
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characterised in that the piston rod (12) carries a weight (1)
7. A ram (2) as claimed in and one of the preceding claims,
characterised in that the relative effective aredas of the
circumferential radial side walls (45, 46) of the gallery (43)
and of the radial end wall (41) of the sleeve valve member (40)
exposed to fluid in the valve position control chamber (24) are
such that when the said valve position chamber (24) is exposed
to high pressure fluid (3. 32) the force exerted upon the
sleeve valve member (40) is adapted to move the sleeve valve
member (40) axially against the net opposing bias force exerted
by the high pressure fluid (3, 32) fed to the said -
circumferential gallery (43).

8. A ram (2) as claimed in claim 7, characterised in that the
force exerted upon the sleeve valve member (40) by the fluid
(3, 32) in the said chamber (24) is from 1.5 to 3 times the net
opposing bias force exerted by the fluid (3, 32) in said
circumferential gallery (43).

9. A ram (2) as claimed in either of claims 7 or 8,
characterised in that the effective area of the circumferential
radial side wall (45) of the said gallery (43) adjacent said
second end (20) of said cylinder (10) is from 105 to 150%
greater than the effective area of the other circumferential



-having an axial recess (3) into which the end of the ram (2) can be

recei ved, whereby the axial—tength of the contracted ram (2) and wei ght (1) :
is reduced. 12. ' ' aving a weight (1) which is to be raised by
means of an hyi“gmn E .&’m&llgnd al |l owedgotoe fall onto the top of a pile so
as to drive thex she«xground, characterised in that the ram(2) is

a ram(2) as clained in any one of the preceding clains. 13. A nethod of
operating a ram (2) as clainmed in any one of the preceding clains, _
char act eri sddie wallat(48)uiof the IW1lwrwy (43t pressure is fed to the said
circunferential gallery (43); and in that said valve position contro

chanber (24) is exposed to fluid at .a second (3,.32) or third pressure

(80), whi cROecdnd Igfesé@le RS t Rdaimpd oin| oRéRilhah SHRshantdaldwsage
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wher eby sai d sl eeve ,val ve nenber (40) is caused to nove axially with
respect to3CAWRANYINGe CXAMH9Frder the influence of said fluid at said
second or third pressure to allow fluid at said first pressure to flowinto

said cylinder (10)_or At | | ow f.d uid . ' | i '
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from70 to r and sal r essure (80) i.s anbient pressure,
can be received, whereby the axial length of the contracted ram

(2) and weight (1) is reduced.

12. A pile driver having a weight (1) which is to be raised by
means of an hydraulic ram (2) and allowed to fall onto the top
of a pile so as to drive the pile into the ground,
characterised in that the ram (2) is a ram (2) as claimed in
any one of the preceding claims.

13. A method of operating a ram (2) as claimed in any one of
the preceding claims, characterised in that fluid (3, 32) at a
first pressure is fed to the said circumferential gallery (43);
and in that said valve position control chamber (24) is exposed
to fluid at a second (3, 32) or third pressure (80), which
second pressure is the same or lower than said first pressure .
(3, 32) and said third pressure (80) is lower than said second
pressure, whereby said sleeve valve member (40) is caused to
move axially with respect to said cylinder (10) under the
influence of said fluid at said second or third pressure to
allow fluid at said first pressure to flow into said cylinder
(10) or to allow fluid in said cylinder (10) to discharge from
said cylinder (10) according to the position of said sleeve
valve member (40).

14. A method as claimed in claim 11, characterised in that
said first pressure (3, 32) is from 150 to 350 bar, said second
pressure is from 70.to 100 bar and said third pressure (80) is
ambient pressure.



