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@ Improvements to the manufacture of hydraulic hammers.

@ Characterized by there being an assembly com-
prising a cylinder (1) in which there is a mobile
group (3) of components and having replaceable
sleeves and carrying at the extremity opposed to the
operating or hammer end a chamber of hydraulic
fluid (7) capable of receiving and transmitting the
force with respect to a gas pressure accumulator (8)
coupled to the extremity of the hammer body which
latter has attached thereto two valve manifolds
(17.12) the first (12) of which contains a hollow slide
valve controlling a system of three passages
(14,15,16) for conducting hydraulic fluid to the main
cylinder and the second (17) holding a system of
valves for pressure regulation and safety for the
hydraulic fluid chamber (7) which comes between
the mobile group of the hammer and the gas pres-
sure accumulator chamber.
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This present invention Paient discloses im-
provements to the manufacture of hydraulic ham-
mers of the type used in Public Works or similar
uses where the object is to break up rocks or hard
areas of ferrain with a view to subsequent Civil
construction.

Hydraulic hammers comprise mechanisms
which fundamentally consist of a cylinder and pis-
ton assembly fed by an hydraulic fluid under high
pressure communicating alternately by means of a
system of slide valves with one or other side of the
piston, causing a percussion movement, or in other
words an active impulse on the piston crown and
its return movement. The kinetic energy of the
reciprocal return movement in each cycle is ab-
sorbed by springs.

Improvements in efficiency of hydraulic ham-
mers can be obtained by increasing the rate of
percussion in a unit time of operation in working on
the terrain in question and aiso by maintaining a
high value of the kinetic energy in the hammer
blow on the target spot being worked.

The improvements object of this Patent are
designed precisely to achieve a much higher rate
of operation of the hydraulic hammer and at the
same time to provide characteristics yielding an
accumulation of pressure which is obtained by
means of a gaseous device of considerable effec-
tiveness and novelty.

Essentially, the improvements object of this
patent are based on a design of hydraulic hammer
using a cylinder and piston system where the pis-
ton siroke is controlled by a slide valve having
specific characteristics and such that the entire
mobile assembly is acting against a gaseous buffer
through an intermediate mass of hydraulic fluid
which itself provides refrigeration of the cylinder of
the pressure accumulator. This permits operation at
high pressures, the high level of heat being evacu-
ated in the cooling hydraulic fluid.

A control and non-return system of valves com-
pletes the functional cycle of the hydraulic ham-
mer.

Briefly, these improvements are based on the
provision of the high pressure accumulator and
hollow piston with a compensated and cooled pres-
sure chamber, with inlet fluid control and pressure
valve without membranes but having a high degree
of sealing, energy recovery from the piston re-
bound effect or that of the mobile assembly in the
hammer from its striking the breaker tool, this be-
ing obtained by the retention of a minimum con-
stant pressure in the interior of the pressure cham-
ber, limiting the rebound and increasing the contact
time between the piston and the breaker tool, con-
siderably increasing the impact and the paving
breakage effect.

The above results in a higher speed and safety
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in the displacement of the mobile masses in the
operation of the hydraulic hammer and prevents
the missing or stalling which is frequently asso-
ciated with conventional hydraulic hammers. Also it
provides the arrest of operation automatically by
means of hydraulic absorption in the event of a
hammer operation in free air, as well as an opera-
tion without rebound and vibration free, this without
springs or mechanical means, and hence absence
of breakages in the mechanism.

To assist understanding of this patent explana-
tory drawings are attached hereto.

Figure 1 shows in longitudinal section an hy-
draulic hammer embodying the improvements dis-
closed in this patent.

Figure 2 is a detail in section of the part
corresponding to the valve system and the gas
pressure accumulator.

Figure 3 is a section in detail of the lower part
of the hammer in which the mobile piston makes
contact with the mobile punch of the hammer.

Figure 4 is a view of the control valve systems
incorporating the improvements.

Figures 5,6,7,8 and 9 are details in section on
the planes so indicated.

As is shown in the drawings the improvements
object of this patent comprise the construction of
the hydraulic hammer consisting of a monoblock
-1- with internal replaceable sleeves -2- within
which the mobile assembly or piston -3- moves,
this latter having a sealing zone or head -4- of a
slightly larger diameter with a multiplicity of sealing
ring grooves -5-. This mobile assembly makes con-
tact at its lower end with the extremity of the striker
punch -6- and at the other end, through a mass of
hydraulic fluid filling the chamber -7-, transmits its
kinetic energy, receiving the opposed force of a
gas pressure accumulator, consisting of the cham-
ber -8- enclosed by the high strength external
cylinder -9- and the welded upper capping -10-
within which can move a hollow piston -11- which
is able to transmit and receive the compressive
action of the gas held in the said chamber -8-.

A slide valve -12- housed in the lateral mani-
fold -13- determines the charge and discharge cy-
cle to one or other of the two faces of the mobile
assembly -3~ and this permits, jointly with the op-
eration of the pressure accumulator the repeated
high speed work cycle of the hammer. The mani-
fold communicates with the cylinder -3- through
passages -14-, -15 and -16-.

Another lateral body -17- contains the inlet and
outlet control valves governing also the mainten-
ance of pressure in the chamber -7-, intermediate
between the mobile assembly and the pressure
accumulator.

As can be seen in figure 2, the slide valve -12-
is hollow having an axial bore -18- with a widening
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of the diameter at the lower end -19-, another at
the upper end -20- and a third, less wide -21- at an
intermediate level. An hydraulic damper or buifer
zone -22- is shown schematically by dotted lines
and is designed to act on the mobile body of the
slide valve at the exiremity corresponding to the
widening -20-.

The upper chamber -22- communicates direct-
ly with the channel -14- and the body -13- in the
interior of which valve -12- can move, the valve
body periphery having recesses -24-. -25-, -26-,
intercommunicating, and which in conjunction with
the external profiles on the valve and the said
communicating passages provide the means of in-
let and discharge of fluid to the main cylinder
through the intermediate channelling presented by
the peripheral recesses -27-, communicating with
the lower passage -16-; -28-, communicating with
the intermediate passage -15-, and -29- which
communicates with the upper passage -14-, with
the recess -30-, which is in communication with the
recessed zone -28-.

The series of recesses and passages shown
above provide for the successive charge and dis-
charge of the hydraulic fluid under pressure to one
or other of the two faces, determined by the widen-
ed section or piston -4-, giving the cyclic action of
the hydraulic hammer.

To obtain a correct operation of the system,
given the high pressures in the pressure chamber
and in the accumulator and the high number of
cycles per minute, a constant and adequate cir-
culation of hydraulic fluid is required in the interior
of the pressure chamber in order to provide suffi-
cient cooling. To satisfy this requirement the im-
provements in this patent include a valve block -17-
containing three valves -31-, -32-, and -33-, inter-
connected as can be seen in the drawings - the
valve -31- regulating the pressure in both directions
to a value of approximately 20 bars, with valve -32-
being a high precision conirolled non - return valve
with valve -33- being a discharge control and relief
valve.

Valve -31- receives the pressure directly of the
fluid at enfry to the hammer from the hydraulic
pump feeding the hammer and regulates the pres-
sure 1o a predetermined level, normally some 20
bars as well as the flow required to the pressure
chamber, this, without altering the pressure or the
flow in the main circuit.

Valve -32- closes off the pressure to the valve
-31- when the accumulated pressure discharges o
the pressure accumulator in the interior of the
chamber and there is an excess of pressure above
the set level of the feed valve -31-.

The pre-set valve -33- controls the pressure
required at the pressure chamber during discharge
of the pressure built up in the pressure accumula-
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tor, thus ensuring the precise and constant pres-
sure differential between maximum and minimum
levels in the interior of the chamber and controlling
the circulation of the hydraulic fluid which cools the
pressure chamber. It acts as a relief safety valve in
the case of an excess pressure.

As can be seen in the drawings a main channel
-34- feeds through passage -35- to the cylinder
-36-in which the valve -31- operates, this valve
communicating with the inclined passage -37-
through to an axial passage or collector -38- which
is in communication with the hammer body through
another longitudinal passage -39-. Valves -31- and
-32- are interconnected by the passage -40-.

The longitudinal channel or collector -39- is in
communication radially on different planes, as may
be seen, through the radial channels -41-, -42-, -43-
and -44-.

The hammer incorporating the improvements
herein described is put into operation by exerting a
slight pressure on the breaker tool or bit, thus
causing the opening of access of fluid to the con-
frol valve when the mobile assembly referred to
above is in a position open io the lower part of the
piston, forcing it to the top of its stroke where the
pressure chamber is situated and which maintains
a controlled constant pressure in which the ham-
mer piston is inserted and which on being under
the pressure of the hydraulic fluid advances to
within the chamber forcing the fluid therein to the
upper part where the piston pressure accumulator
is located, this causing a multiplying effect on the
pressure due to the ratio of the areas of the pres-
sure surfaces of the hammer piston and the accu-
mulator. This differential being approximately 1:5
resulting in that between the pressure chamber and
the piston accumulator some 500 cm? of hydraulic
fluid are retained. The pressure can be easily regu-
lated by means of controlling the pressure of nitro-
gen in the accumulator chamber over a wide range
of operating requirements depending on the type of
surface that the hammer has to cope with.

The application of these improvements offers
many advantages including the increased speed
and safety on the movement of the mobile assem-
bly, the low flow and pressure required for its
operation, being between 40 and 60 I/min. and 80
bars pressure. Also an operation without rebound
and vibration free and no requirement for springs
or similar components. Wear and tear is less, time
and man-hours decreased, maintenance is lower
and repairs can be carried out simply by replacing
the sleeves and block units. Equally advantageous
is the forced cooling of the fluid in the chamber
between the blocks and the sleeves of the ham-
mer.

Anything not altering, modifying or changing
the essence of these improvements is a variable
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for purposes of this Invention Patent.

Claims

Improvements to the manufacture of hydraulic
hammers characterized in there being an as-
sembly comprising a cylinder in which is a
mobile group of components, and having re-
placeable sieeves and carrying at the extremity
opposed to the hammer operating end a cham-
ber of hydraulic fluid capable of receiving and
transmitting the force with respect to a gas
pressure accumulator coupled to the extremity
of the hammer body, which latter has attached
thereto two valve manifolds the first of which
contains a hollow slide valve controlling a sys-
tem of three passages for conducting hydraulic
fluid to the main cylinder, the second holding a
system of valves for pressure regulation and
safety for the hydraulic fluid chamber which is
between the rear part of the mobile group of
the hammer and the pressure accumulator
chamber.

Improvements to the manufaciure of hydraulic
hammers as in claim 1, characterized in that
the hollow slide valve has diametric expan-
sions at each exiremity and another of lesser
expanded diameter at an intermediate position,
having movement within iis containing body
which body is provided with three lateral pas-
sages communicating with the hammer cyl-
inder locaied respectively at the part corre-
sponding to the lower zone of the main piston
for the return movement with the two other
passages in communication with recesses in
the cylinder, these being intercommunicating.

Improvements to the manufacture of hydraulic
hammers as in claim 2, characterized in that
the upper passage of the distribution valve
body opens into a chamber at the end into
which due to a mechanical stop the slide valve
body does not have access and in which are
located hydraulic dampers which act on the
slide valve itself.

Improvements fo the manufacture of hydraulic
hammers as in claim 2, characterized by the
provision of recesses in the cylinder in which
the slide valve operates and which are mutu-
ally in communication through recesses of
lesser diameter and which correspond gen-
erally with the three zones of greater diameter
in this valve.

Improvements to the manufacture of hydraulic
hammers as in claim 1, characterized by it
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comprising a gas pressure accumulator in the
form of a cylinder in the end of the hammer
body with a hollow piston which can move
within it with one of its faces subject to the
action of compressed nitrogen and the other
the hydraulic fluid from the intermediate cham-
ber between the mobile assembly and the ac-
cumulator, the oil fluid acting as a means of
refrigeration for the pressure accumulator.

improvements to the manufacture of hydraulic
hammers as in claim 1, characterized in that
the set of control and safety valves for the
refrigerant hydraulic oil includes a first pres-
sure regulation valve, a conirolled non return
valve and a third valve for discharge and safe-
ty interconnected with the pressure supply to
the hammer and also interconnected across
the controlled safety relief valve with the dis-
charge.

Improvements to the manufacture of hydraulic
hammers as in claim 6 characterized in that
the valve which regulates the pressure control
takes its pressure directly from the supply line
to the hammer and is set at a predetermined
value of pressure.

Improvements to the manufacture of hydraulic
hammers as in claim 6, characterized in that
the non-return valve is designed to actuate the
closure of the eniry to the pressure regulation
valve when the pressure accumulator dis-
charges.
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