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1. A hydraulic distributor for percussion apparatus
driven by an incompressible fluid under pressure and
comprising a piston driven with an alternating movement in
the course of which it strikes a tool, said distributor
comprising a body sliding in a working cylinder with the
bore of which it delimits in particular a control chamber
connected in succession to a high-pressure circuit and a
low-pressure circuit, depending on the position of said
piston, thus placing a driving chamber located at the end of
the piston successively in communication with said
high-pressure circuit to permit the accelerated descent of
said piston and with said low-pressure circuit to permit the
return travel of this piston, characterized in that:

- slidably mounted in the body of said distributor
there is a valve delimiting, with said bore of said
ditributor in which it ig¢ mounted, at least one centrol
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chamber permanently in communication by at least one channel
with a distributor control chamber of said distributor,

- the shape of the valve and of the chambers that
it delimits are such that the resultant of the forces to
which it is subjected moves it alternately in one direction
and the other accordingly as said control chamber is
connected to the high pressure or the low pressure,

- there is provided in the valve a circuit, one
end of which opens permanently into said control chamber and
the other end of which is brought into communication,
according to the position of said valve, with the high
pressure or the low pressure, said circuit being in
communication with the high pressure after said control
chamber and said distributor control chamber have been
brought into communication with the high-pressure circuit
depending om the position of the piston, and being in
communication with the low pressure after both control
chambers have been brought into communication with the
low-pressure circuit, dependiny on the position of the

piston.

H

QOC.— - g N P

s s



e A rey—

SO S
SRV 'y

Form 10
COMMONWEALTH OF AUSTRALIA

PATENTS ACT 195269

COMPLETE SPECIFICATION

{ORIGINAL)
Class Int. Class
Application Number:
Lodged:
Complete Specification Lodged
Accepted.
Published:
Priority :
e s =
i. L ! ol U )
[P | AR Tl L L
. % T [ERR ) .
Related Art: § U T PO (PRI
3

. o )
! |
" B -

—
! = Ak s o R SR
| RPN

Name of Applicant: ETABLISSEMENTS MONTABERT

Address of Applicant: 203, route de Grenoble, 69800 Saint-Priest, France

Actual Inventor: BERNARD PIRAS

EDWD. WATERS & SONS,
50 QUEEN STREET, MELBOURNE, AUSTRALIA, 3000.

Address for Service :

Complete Specification for the invention entitled:

HYDRAULIC DISTRIBUTOR FOR PERCUSSION APPARATUS DRIVEN
BY AN INCOMPRESSIBLE FLUID UNDER PRESSURE

The following statement is a full description of this invention, including the best method of performing it known to us

3

EF

-

ity AT AT, P Aot RA N St



HYDRAULIC DISTRIBUTOR FOR PERCUSSION APPARATUS DRIVEN BY
AN INCOMPRESSIBLE FLUID UNDER PRESSURE

The object of the present invention is an hydraulic distributor for
percussion apparatus driven by an incompressible fluid under pressure, fed so
that the resultant of the hydraulic forces acting ou the percussion piston is
alternatively in one direction or the other.

Let us consider, for example, an apparatus comprisin a stepped piston
sliding in a body and délimiting with its bores a driving chamber subjected
alternately, by means of a distributor, to the pressure prevailing in the feed
circuit having a high-pressure accumulator, and to the return pressure of the
apparatus, and an opposed annular chamber constantly connected to the feed

pressure.

The distributor is actuared by hydraulic means according to the position
of the percussion piston, for example by providing a contro!l section which, depending
on the position of the percussion piston, is subjected alternatively to the feed

pressure of the apparatus or to that of the return circuit.

Let us also consider that when the feed pressure is applied to the
control section of the distributor, the driving chamber of the percussion piston
is subjected to this same pressure and that the piston is then accelerated during i
it percussion travel and that, conversely, when the return circuit pressure is
applied to the control section of the distributor, the drive chamber of the percus-

sion piston passes through its return travel.

It is understood that it would be possible to design an hydraulically

controlled system which would function in the opposite way.

For reasons of design it is known that it is necassary to hold the distrib-
utor hydraulically in each position at the ends of its travel during the time separ-
ating the command pressure signals provided by the percussion piston and that it
is also necessary to allow the distributor to cover its course systematically and

completely in order te switch the circuits correctly; in short, the distributor

NI vt g e

must be "bi-stable".
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This dual function may, for example, be achieved by known means
by providing calibrated openings in the body of the distributor which permit either
the filling of the control chamber of the distributor with fluid under pressure,

or the emptying of it towards the return circuit.

Hnwever, for practical reasons, these openings, which cannnr he connected

simultaneously and constantly with the control chamber in order not to cancel
their respective actions, are effective only over part of the course of the distrib-

utor,

It is therefore imperative that the communications established by the
percussion piston, during its movement, between the control circuit of the distrib-
utor and alternatively the feed circuit and the return circuit of the apparatus
should be maintained for a sufficient time to ensure the displacemeni of the

distributor as far as the opening of the locking orifice.

The relative movements of the percussion piston and the distributor are
of very great importance. The accelerations and speeds of movement of the
distributor depending on the movement of the percussion piston, as well as the
point of hydraulic control of the distributor by the piston during its descent will

have to be selected carefully.

The main difficulties encountered arise during the travel of the percussion

piston. It is, in fact, known from French patent 2,509,217, for example, that

the kinetic energy delivered by the percussion piston to the tool at the moment

of impact is partially transmitted to the rock and that the balance may be restored

in the form of kinetiC energy to the piston.

In this case the piston recvils and remains for a very short time in
the vicinity of the tool. Now, as indicated previously, the connection effected

by the percussion piston between the control circuit of the distributor and the

return circuit must, in this case essentially last sufficiently long to permit the

distributor to complete the part of its course that will allow it to reach the

locking orifice of the following phase of the cycle.

Since the velocity of the piston on approaching the tool is great, the

hydraulic switching effected by the piston will thetefore have to be produced
fairly early in its descent course to ensure that in the case of recoit it lasis

R s alies

[~



»en

-3-

sufficiently long. In fact, if the control point is close to the moment of the end
of the descending travel of the piston, the duration of communication established

by the latter is insufficient for the distributor to have had time, during its travel,
to reverse the action of its locking orifices, the distributor will then cover only an
insufficient part of its travel and will return to the starting point, remaining at

the lock of the preceding phase of the cycle and will then keep the driving chamber
of the piston at the pressure of the high-pressure feed circuit, which will have

the result of re-accelerating the piston after its recoil and on a weak course,

and a very weak second impact will possibly be produced, greatly disrupting the
operational cycle of the apparatus.

Conversely, if the control point of the distributor is located too early
in the descent of the piston, there is a risk that the distributor will prematurely
cover its reverse travel and therefore that the drive chamber of the piston will

be switched too early towards the low pressure.

Since this chamber is no longer fed by fluid under pressure, the piston
will therefore no longer be accelerated during the end of its travel, and hence
a considerable loss of performance and the formation of a vacuum in the drive

chamber, with the danger of cavitation if there is a recoil phenomenon.

Naturally, in the case of a percussion apparatus operating with a constant
travel, a constant pressure and therefore a constant acceleration, it is known thhat
it is possible to find a compromise and to determine an ideal distributor control

point on the descent of the piston, the various operational parameters being fixed.

On the other hand, for an apparatus equipped with a course-variation
or pressure-variation system having a fixed distributor control point, the rate
of descent of the piston close to the impact varies to considerable extents and
the time elapsing between the moment of control and the impact therefore also
varyinggreatly. It then becomes impossible to find a compromise for the position
of the distributor control point, that which is correct for a high velocity of
the piston being premature for a lower velocity, and if correct for a low piston

velocity, it will be too late for a higher velocity.

The object of the present invention is to remedy these disadvantages
by providing an hydraulic distributor which assures in a satisfactory manner the

control of the movement of the percussion piston for percussion frequencies which
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may vary considerably, for example between 300 and 1000

impacts per minute.

According to one aspect of the present invention there is

disclosed a hydraulic distributor for percussion apparatus
5 driven by an incompressible fluid under pressure and
comprising a piston driven with an alternating movement in
the course of which it strikes a tool, said distributor
comprising a body sliding in a working cylinder with the
bore of which it delimits in particular a control chamber
connected in succession to a high-pressure circuit and a

H0 low-pressure circuit, depending on the position of said
ot piston, thus placing a driving chamber located at the end of
..g. the piston successively in communication with said
R . high-pressure circuit to permit the accelerated descent of
T s 15 said piston and with said low-pressure circuit to permit the

’ return travel of this piston, characterized in that:
. — slidably mounted in the body of said distributor
there is a valve delimiting, with said bore of said
ditributor in which it is mounted, at least one control
20 chamber permanently in communication by at least one channel
reee with a distributor control chamber of said distributor,
— the shape of the valve and of the chambers that
: it delimits are such that the resultant of the forces to

. which it is subjected moves it alternately in one direction
. 25 and the other accordingly as said control chamber is
s connected to the high pressure or the low pressure,

- there is provided in the valve a circuit, one

end of which opens permanently into said control chamber and
the other end of which is brought into communication, ‘

according to the position of said valve, with the high

30

pressure or the low pressure, said circuit being in
communication with the high pressure after said control
chamber and said distributor control chamber have been
brought into communication with the high-pressure circuit

-
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depending on the position of the piston, and being in
communication with the low pressure after both control
chambers have been brought into communication with the
low-pressure circuit, depending on the position of the

piston.
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At all events, the invention will be readily understood from the
description which follows, with reference to the attached diagrammatical drawing,

showing by way of non-limiting examples, several embodiments of this apparatus.

Figures 1 to 4 are four longitudinal sectional views of an apparatus

equipped with a first distributor during five functional phases;

Figure 5 is a longitudinal sectional view of a variant of the distributor

of figures 1 to 4;

Figures 6 to 10 are five longitudinal sectional views of an apparatus

equipped with another distributor during five functional phases;

Figures 11 to 15 are five views corresponding to those in figures 6

to 10, showing an apparatus equipped with another distributor.

The group of figures 1 to 10 shows a percussion apparatus operating
on a known principle, comprising a piston 1 sliding in a body 2. The percussion
piston 1 delimits with its bore the driving chamber 3 located above the piston
and an annular chamber 7 of small surface area opposed to the chamber 3.
The chamber 7 is in constant connection with the high pressure through the channel
8. The alternating movement of the piston is produced by placing the driving
chamber 3 alternately in communication with the high-pressure feed circuit 4
and the low-pressure return circuit 5, so that the resultant of the hydraulic forces
acts alternately in one direction and the other. This connection of the chamber
3 alternately with the high pressure‘ and the low pressure is effected by the

distributor 6, by the hydraulic means described later.

In the embodiment shown in the drawing the distributor 6 delimitis
with its bores four chambers 9, 10, 11, 12. Chamber 9 and the annular chamber
10 are connected with each other by wide channels 13 in the body of the distrib-
utor 6 and are constantly subjected to the feed pressure, the channel 4 opening
directly into the chamber 9. The chamber Il of small section is opposed to
the chamber 10 and is constantly connected to the low-pressure circuit 5. Finally,
the chamber 12, the cross-section area 15 of which is greater than that of the

chamber 11, known as the control chambler, is opposed to the chambers 9 and 11.

The choice of the areas of the cross-sections of the chambers 9 and
12 is such that when the control chamber 12 is brought to the high feed pressure

of the apparatus the distributor 6 assumes the position shown in figure 3 and

e
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then places the high-pressure feed circuit in communication with the driving
chamber 3 by means of the chamber 9, the channels 13, the chamber 10 and

the channel 14 so as to accelerate the piston in its percussion course. Conversely,
when the control section 15° is connected to a low-pressure circuit, the distributor
6 comes to occupy the position shown in figure 1 and connects the chamber 3
with the return circuit 5 of the apparatus and thus permits the rise of the per-
cussion piston 1.

The course of the piston I is selected by a known pronciple by means
of a valve 16 mounted to slide in the body of the apparatus 2. This valve, which
may, for example, be remote-controlled as described in French patent 2,375,008,
selects a control channel from a series of channels 17 and 20 opening into the
cylinder, the selected channel being able to be connected to the feed circuit
of fluid under pressure, once this is uncovered by the edge 47 of the percussion

piston.

By way of non-limiting example and to continue the description, it
is assumed that the distributor 6 is activated by a descending movement when
the control chamber 12 is connected to the return circuit and by a rising movement

when the latter is in communication with the feed circuit.

In the apparatus shown in figure 1 to 4, the invention consists in providing,
sliding in the body of the distributor 6, a staged valve 21 which delimits with
its bores a control chamber 22, an opposed annular chamber 23 connected constantly
to the feed pressure by the channels 24 and 13 provided in the body of the
distributor 6 and a chamber 25 opposed to the chamber 22 permanently connected
to the return circuit 5 by the channel 26 provided in the body of the distributor
6. Depending on the pressure acting in the control chamber 22, the resultant of

the hydraulic forces acts alternately in one direction or the other.

The valve 21 comprises, moreover, a groove 27 delimited by two edges
28 and 29 directly connected to the control chamber 22 by a channel 30 provided
in the body of the valve.

The contro! chambers of the distributor 6 and the staged valve 21 are

constantly connected by a channel 31.

In the body of the distributor 6 two calibrated orifices 32 and 33
are provided which are able to permit alternately, depending on the position

e - [ RO . e et
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of the valve 21, a communication between the groove 27 and the chamber 10
which is constantly connected to the high pressure, or between the groove 27
and the groove 34 provided in the body of the apparatus and itself constantly
connected to the return circuit by the channel 35.

The operation of this device is as follows.

Figure 1 shows the position of the distributor 6 and the valve 21 when

the piston 1 rises and is about to uncover the channel 19 selected by the valve
16.

The control chambers 12 and 22 are at this moment connected to the
return circuit of the apparatus 5 by means of the channel 30, the groove 27,
the orifice 33, the chamber 34 and the channel 35.

The distributor at this time brings the channel 14, and thus the chamber
3, into communication with the return circuit 5, thus permitting the pistom 1
to rise, the orifice 33 and the stepped valve 21 then effecting the connection

to the low-pressure return circuit of the control chambers.

As soon as the edge of the piston 47 delimiting one end of the chamber
7 uncovers the channel 19, a large quantity of fluid under pressure is able to
circulate in the channels 19 and 36 and feed the control chambers 12 and 22.
A small quantity of feed fluid under pressure will then circulate through the
calibrated orifice 33 so that the pressure which becomes established in the groove
27 and thus in the chambers 12 and 22 is sufficient to alter the direction of the

hydraulic resultants acting on the valve 21 and the distributor 6 respectively.

The valve 21, of mass much less than that of the distributor 6, will
move rapidly (as shown in figure 2}, the edge 29 will then close the orifice 33,
whilé, at the same time, the edge 28 will uncover the orifice 32. The groove
27 is then connected to the feed circuit by the orifice 32, assuring in this way

a second feed source of fluid under pressure for the control chambers 12 and 22.

Continuing its upward movement, the distributor 6will break the connection
of the channel 14 with the return circuit 5 of the apparatus, then establish a
communication between the feed circuit 4 and the drive chamber 3, the fluid
under pressure circulating through the chamber 9, the channels 13, the chamber 10

and the channel 14, the percussion piston 1 begins its descent and the edge 47

e ]
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closes the channel 19. This closing does not interrupt the upward movement of
the distributor, since the second high-pressure oil feed of the chamber 12 by
the channels 30, 31, 32 (figure 3) has received the relay of the initial feed by
the channels 19 and 36.

Figure 3 shows the position of the distributor 6 and the valve 21 when
the percussion piston is accelerated in its percussion course and is about to uncover
the channel 17.

The chambers 12 and 22 are at this time connected as previously des -
cribed to the feed circuit by the calibrate orifice 32, the groove 27 and the
charnel 30.

The distributor 6 agains establishes communication between the feed

circuit 4 and the channel 14 connected to the drive chamber 3.

It was seen previously that the piston 1 is accelerated in its percussion
course. Shortly before the impact the edge 37 delimiting the lower end of the
groove 38 provided in the piston 1 uncovers the channel 17. The groove 38 then
effects a connection between the channel 17 and the return circuit 5 of the
apparatus by means of a channel 39 provided in the body of the apparatus and
opening into the range 75 of the cylinder serving for the displacement of the

piston.

Thechambers 12 and 22 are then connected by a broadly open circuit
to the low-pressure return circuit by the channels 36, 17 and 39. The quantity of
fluid likely to circulate through the calibrated orifice 32 at feed pressure is
then insufficient to create the pressure necessary for the equilibrium of the distrib-
utor 6 and the valve 21. The resultatants of the hydraulic forces applied to ti.e
distributor and to the valve 21 are reversed.

The valve 21 of mass much less than that of the distributor 6 will
therefore move rapidly downwards (as shown in figure 4). The edge 28 will then
close the orifice 32 and at the same time the edge 29 will uncover one end
of the orifice 33, the other end opening constantly into the groove 34, the groove
27 will from this time on be connected to the return circuit 5 of the apparatus
by the calibrated orifice 33, creating a second circuit for emptying the chamber

12 towards the return circuit 5, permitting in this way the continuation of the

P
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downward movement of the distributor 6, even in the case in which the upward
recoil of the piston on the tool prematurely re-closes the channel 17 by the
edge 37.

Continuing downwards, the distributor 6 breaks the connection of the
channel 14 with the feed of the apparatus, then establishes a communication
between the return circuit 5 and the chamber 3 by means of the channel 14, and

the piston 1 can then continue its upward movement.

Figure 5 shows a variant of the hydraulic distribution device shown
in figures 1 to 4. In this case, the valve 21 delimits with its bore two opposed
chambers, one permanently connected to the return circuit and comprising a
return spring 40, the other being the control chamber 22, connected alternately
to the feed pressure and the return pressure of the apparatus. A groove 27 and

a channel 30 are provided in this valve which fulfil thesame functions as previously.

The movement of the valve is produced in this case by placing the
control circuit under the feed pressure, then by the action of the return spring

when the control chamber 22 is subjected to the return pressure of the apparatus.

It may be very useful, during the descent of the distributor, to close
rapidly the feed of fluid under pressure of the chamber 3 and slowly to open the
emptying circuit for this same chamber in order to avoid the pehnomenon of Fi

"hammer blows" in the pipelines.

The rise of the distributor, on the contrary, must be rapid at the time
of feeding fluid under pressure to restrict load losses. It may also be useful to
lock the valve {21) during the movement of the distributor to prevent its possible
reaction to changes in pressure, and its very rapid upward movement may be
restrained at the end of its travel to prevent any shock in the body of the distrib-
utor. Finally, as system of the DASH POT type may slow down tne final stage
of the rise of the distributor.

e

A device of this kind is shown in figures 6 to 10 of the drawing.

TER

The valve 21 delimits with its bores a control chamber 22 ., opposed
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annular _chamber 23 and another opposed chamber 25. At the end of its travel
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the valve delimits a buffer chamber 41 as soon as the edge 42 of .he valve 21
coincides with the edge 43 delimiting the end of the distributor side of the
chamber 41. The chamber 41 is constantly connected to the channel 26 by means
of a channel 44 in which is disposed a calibrated orifice 76 in the body of the
distributor.

The chamber 23 is connected to the feed pressure when the distributor
6 is at the end of its upward or downward movement by means of a channel
45 provided in the body of the distributor which is related in the low position
(figure 6) with the groove 70, which is itself connected to the high pressure of
the chamber 10 by the channel 72 and in the high position (figure 9) directly to
the high pressure of the chamber 10. The edges 51 and 73 delimiting the bottom
of the chamber 10 and an edge of the groove 70 respectively, determine the time
of the locking of the chamber 23 by closing the channel 45 durirg the movements
of the distributor 6.

The chamber 25 is constantly connected to the low-pressure cirucit 5
by the channel 26.

The control chamber 22, as previously, is constantly connected to the
control chamber 12 of the distributor by the channel 31 provided in the body of
the distributor 6.

As previously, a groove 27 delimited by two edges 28 and 29 is provided
in the body of the valve 21, and a second groove 52 is also provided in the valve
21, delimited at the upper end by the edge 53, and the two grooves 27 and 52
are constantly connected to each other and to the control chamber 22 by the

channel 54 provided in the body of the valve 21.

The distributor 6 defines with its bores during its travel six separate

exRERTEY s

chambers : the opposed chambers 9 and 10 described previously and constantly
connected with each other by the channels 13, the chamber 12 or control chamber,
connected alternately to the high-pressure circuit 4 or the low-pressure return
circuit 5, the annular chamber 11 constantly connected to the low-pressure return
circuit 5 an annular chamber 55 permanently connected to the feed circuit (by
way of example, this is here connected to the chamber 10) by a channel 56 in
which is mounted a calibrated orifice 57 made in the body of the apparatus (on

the distributor side this chamber is delimited by the edge 58), and finally an

s A AU )
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annular buffer chamber 59 delimited by an edge 60 on the distributor side and

by and edge 61 on the side of the body of the apparatus, this chamber being
created when the edge 62 of the distributo'r coincides with or extends beyond

the edge 61; this chamber 59 is always connected t.. the feed circuit by a channel
63 having a calibrated orifice 64 prov.ded in the body of the apparatus.

Three other large channels are provided in the distributor body. The
channel 65, one end of which opens into the range of the cylinder serving to
guide the distributor and the other into the range of the cylinder serving to
guide the valve 21, which may, depending on the relative positions of the distributor
6 and the valve 21, be isolat "d or connect the groove 34 and the groove 27.
The channels 66 and 67, one of the ends of which opens into the section of the
distributor serving to guide the valve 21 and the othcr into the section of the
distributor serving to guide it in the body of the apparatus respectively. The
channel 66 will be able, depending on the position of the valve 21, either to be
isolated or to be brought successively into communication with the groove 52

and the channel 54, then with the channel 67 by means of the groove 52.

Finally, two grooves are provided in the body of the apparatus: the
groove 34, delimited by two edges 68 and 69, permanently connected to the return
circuit by the channel 35; and the groove 70, delimited by the edges 71 and 73
and constantly connected by a channel 72 to the feed circuit. By way of example,

the channel 72 opens into the chamber 10.
The operation of the apparatus is as follows.

Figure 6 shows the position of the distribution unit when the percussion
piston 1 rises. The relative positions of the distributor 6 with respect to the
body of the apparatus and of the valve 21 with respect to the distributor body
are such that:

- the chamber 59 is integrated with the chaniber 9 and entirely subjected
to the feed pressure;

- the chamber 23 is connected to the high pressure of the chamber 10
by the channel 45, the groove 70 and the channel 72;

- the chamber 41 forms an integral part of the chamber 45;

- the channels 67 and 66 are closed by the valve 21;

P o iy eeda il SE - ow—m s
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- the calibrated orifice 32 is closed simultaneously by the body 2 of
the apparatus and the stepped valve 21;

- the calibrated orifice 33 connects the groove 34 and the groove 27,
and consequently the control chamber 12 in the low-pressure circuit 5 by the
channels 31, 54 and 35;

- the channel 65 is closed by the section of the cylinder acting as a
guide for the distributor;

- the channel 14 is connected to the return circuit 5 by the distributor
and the piston 1 rises (as in figure 1).

As soon as the edge 47 of the piston uncovers the channel 20, 19, 18 or
17 selected by the regulating valve 16, a large quantity of fluid under pressure

can circulate through the control channel 36.

The pressure which develops in the chambers 12 and 22 through the
circulation of the feed fluid through the calibrated orifice 33 is such that the
vaive 21 and the distributor 6 are placed out of equilibrium and begin their upward

movements.

Since the valve..21 has a mass much less than that of the distributor 6,
it will therefore move rapidly. During the movement of it the oil contained in the
chamber 23 will be forced through the channel 45, the groove 70 and the channel
72. The edge 29 of the groove 27 closes the channel 65 and then the calibrated

orifice 33, and at the same time the edge 28 uncovers the calibrated orifice 32.

The edge 53 of the groove 52 uncovers in succession the channel 66,
thus permitting an extra delivery of fluid under pressure to the chamber 55 from
the control circuit 36 through the channels 31 and 54, and then one end of the
channel 67, the other end remaining partially closed by the section of the distributor
in the body 2. Finally, when the valve 21 has covered a large proportion of its
travel, the edge 42 crosses the edge 43, the chamber 41 is then isolated from the
chamber 25 and the oil that it contains will be obliged to circulate through the
channel 44 and the calibrated orifice 76 so as to create a sufficieni pressure to
slow down the valve 21, thus avoiding any violent impact at the end of its travel.
We shall say that the valve 21 is equipped with a system of the DASH POT type.
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circulates through the channels 56, 72, 67, 66, 54 and 31.

-13-
At this moment the distribution unit is in the position shown in figure 7.

Simultaneously and with a lower acceleration, the distributor 6 moves
upwards.. During its passage:

- the edge 73 closes the channel 45, thus locking the chamber 23 and,
consequently, the valve 21 in its high position;

- the edge 74 of the chamber 55 uncovers the calibrated orifice 32
which then connects the chamber 55 with the groove 27,

- the edge 71 of the groove 70 uncovers the channel 67 which is then
conencted to the groove 52 and thus, through the channels 72, 66,54 and 31, the
chambers 55, 22 and 12 are subjected to the high pressure of the feed circuit
(figure 8).

It should be noted that as soon as the calibrated orifice 32 is opened
the control circuit is fed with fluid under pressure, the fluid circulating through

the channel 56, the groove 55, the orifice 32, the groove 27 and the channel 54.

- Simultaneously, the distributor € cleses thé channel 14 and then connects
it to the feed circuit 4 and the piston 1 can then begin its downward movement
and its edge 47 closes once more the control circuit selected. From this moment

the fluid under pressure which is necessary for the movement of the distributor

t
- The edge 62 of the distributor then passes the .edge 61 and the fluid
contained in the chamber 59 must then circulate through the calibrated orifice 64,
and the pressure which is created in the chamber 59 brakes the distributor and
then regulates its terminal velocity.
- At the end of the travel the edge 51 of the chamber 10 uncovers
the channel 45 and thus unlocks the chamber 23.
- The edge 73 covers the channel 67 and then the channel 66 once more, v

and the ending of the movement of the distributor and the locking of it in its
upper position are effected by the oil under pressure which circulates through the
channels 72 and 56 and then through the calibrated orifice 32.

- The edge 69 uncovers the channel 65.

The distribution unit is then in the configuration shown in figure 9.

- T R i
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Shortly before impact, as described previously, the edge 37 uncovers
the channel 17, which is then connected to the low-pressure return circuit 5, the
control circuit comprising the channel 36, the chambers 12, 22 and the grooves

27 and 52 is then also connected to the return circuit of the apparatus.

The quantity of fluid able to circulate through the calibrated nozzle 32
at feed pressure being insufficient to maintain an equilibrium pressure in the
said control circuit, the valve 21 and the distributor 6 begin their downward
movements. The valve 21, the mass of which is much less than that of the
distributor 6 moves rapidly, and during the movement of it the fluid under pressure
circulates through the channel 4% and feeds the chamber 23, the edge 53 of the
groove 52 closes the channels 67 and 66, the edge 28 closes the claibrated orifice
32, the edge 29 opens the calibrate orifice 33 and then the channel 65, which
then creates a large passage between the control chambers 12 and 22 and the
return circuit 5 of the apparatus by means of the groove 34 and the channel 35.
From this moment on, the edge 37 of the piston I can re-close the channel 17

without influencing the movement of the distributor.
The distribution assembly is shown at this time in figure 10.

At the same time and with a lesser acceleration the distributor begins
its descent. During its movement:

- the edge 51 of the chamber 10 closes the channel 45 and thus locks
the chamber 23;

- the fluid under pressure contained in the chamber 35 is evacuated
through the channel 72 until the edge 58 passes the edge 71, from which moment
the fluid will have te circulate through the calibrated orifice 57 and the pressure
created in the chamber 55 will first slow down the distributor and then regulate

the speed of it;

- the distributor 6 breaks the connection between the channel 14 and
the feed circuit, then brings into communication the return circuit 5 of the appar-
atus and the channel 14, the piston 1 then being able to rise once more under the

action of hydraulic forces;

- the edge 68 uncovers the orifice 33 and the edge 74 of the chamber 55
once more covers the calibrated orifice 32;

- at the end of the travel the edge 71 closes the channel 67, the
edge 69 closes the channel 65, the locking and the end of the travel being effected
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by the calibrated orifice 33, which then keeps the control circuit at the return
pressure of the apparatus;

- the edge 73 uncovers the channel 45 and unlocks the chamber 23 of
the valve 21 which will thus be able to react to the next control pulse.

The distribution assembly then occupies the postions shown in figure 6.

The piston | competes its upward movement and the cycle described

may resume.

The device shown in figures 11 to 15 of the drawing is a variant of

that described previously with reference to figures 6 to 10 which makes it possible

. toadjust the speed of the upward movement of the distributor during part of its
Sels course depending on the quantity of fluid under pressure which circulates through
A the control channel 36.

It is thus possible to vary the time which elapses between the moment
at which the distributor begins to move and that at which it will open the feed
of fluid under pressure to the chamber 3.

.o Consequently the time of the upward movement of the percussion piston 1

and of its travel vary simultaneously.

The travel of the percussion piston 1 can therefore be modified simply
by controlling the quantity of fluid under pressure which can circulate through an

s Lt orifice of variable section 78 located on the channel 20. A passage of small
cross-section will correspond to a long travel and, conversely, an orifice of ! rge

cross-section to a short travel.

This device may, of course also function with a stroke-selection valve 16
as previously described, in which case the possibility of regulating the time of the

upward movemient of the distributor is not utilized.

In this configuration the chamber 55 is no longer constantly connected
to the feed circuit by the channel 56 which includes the calibrated orifice 57.
On the other hand, an orifice 77 is provided in the body of the distributor 6
which, depending on the position of the valve 21, is able to permit a commun-
ication between the chamber 55 and the control circuit 36 by means of the

e AT
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groove 52, the channel 54, the chamber 22, the channel 31 and the control chamber

o

e

The edge 79 constitutes the lower end of the groove 52.

The operation of the apparatus is as follows. Figure 11 shows the position
é thedistribution assembly when the percussion piston 1 rises. The relative posit-
ions of the distributor 6 with reference to the body of the apparatus and of the
valve 21 with respect to the distributor body are such that:

- the chamber 59 is integrated with the chamber 9 and entirely subjected

to the feed pressure;

- the chamber 23 is connected to the high pressure of the chamber 10
by the channel 45, the groove 70 and the channel 72;

- the chamber 41 forms an integral part of the chamber 25;
- the channels 67 and 66 are closed by the valve 21;

- the calibrated orifice 32 is closed simultaneously by the body 2 of

the apparatus and the stepped valve 21;

- the calibrated orifice 33 connects the groove 34 and the groove 27
and, consequently, the control chamber 12, with the low-pressure circuit 5 by way
of the channels 31, 54 and 35;

- the channel 65 is closed by the part of the cylinder which serves as a

guide for the distributor;

- the channel 14 is connected to the return circuit 5 by the distributor

and the piston 1 rises (as in figure 11);

- the calibrated orifice 77 connects the chamber 5% with the control

circuit 36 by means of the groove 52 and the channels 54 and 31.

As soon as the edge 47 of the percussion piston 1 opens the channel 20,

fluid under pressure flows through the variable orifice 78 and the control channel
36

In the case of normal operation, the pressure which is developed in tle
chambers 12 and 22 by the flow of the feed fluid through the variable orifice 78
and the calibrated orifice 33 is sufficient to force the valve 21 gHd the”distrIBUYST
6 out of equilibrium and thus to start the upward movements of them. In the
opposite case it will be necessary to wait for the edge 47 of the piston 1 to
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open the channel 17 to permit a large quantity of fluid under pressure to flow
through the control channel 36, this case corresponding to the maximum stroke
of the piston and constituting a safety device if the adjustment of the minimum

cross-section of the variable orifice 78 is too small.

Since the mass of the valve 21 is much less than that of the distributor
6, it will move rapidly. During its movement the oil contained in the chamber
23 will be forced through the channel 45, the groove 70 and the channel 72.
The edge 29 of the groove 27 closes the channel 65, then the calibrated orifice
33, and at the same time the edge 28 opens the calibrated orifice 32.

The edge 79 of the groove 52 closes one end of the calibrated orifice
71.

The edge 53 of the groove 52 opens in succession the channel 66,
permitting the delivery to the chamber 55 of fluid under pressure from the con-
trol circuit 36 by way of the channels 31, 54 and the variable orifice 78, and
then one end of the channel 67, the other end remaining partially closed by the
portion of the distributor in the body 2. Finally, when the valve 21 has completed
a considerable proportion of its travel, theedge 42 passes the edge 43, the chamber
41 is then isolated from the chamber 25 and the oil which it contains will have
to flow through the channel 44 and the calibrated orifice 76 so as to create a
pressure sufficient to slow down the valve 21, thus avoiding any violent impact
at the end of the stroke. We shall say that the valve 21 is equipped with a
system of the DASH POT type.

At this moment the distribution unit is in the position shown in figure 12.

At the same time; and with a lesser acceleration, the distributor 6
moves upwards. The rate of its movement then depends on the quality {sic) of
fluid under pressure which passes through the variable orifice 78 and which feeds
the chambers 12 and 55.

- The edge 73 closes the channel 45, thus locking the chamber 23 and,
consequently, the valve 21 in its upper position.

- The edge 74 of the chamber 55 opens the calibrated orifice 32 which
the connects the chamber 55 to the groove 27.

= The edge T1 of the groove 70 opens the channel 67, which is then
connected to the groove 52 and therefore, by means of the channels 72, 66, 54
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and 31, the chambers 55, 22 and 12 are subjected to the high pressure of the
feed circuit (figure 13). From this moment onwards the movement of the distrib-
utor becomes independent of the cross-section of the orifice 78.

- At the same time, the distributor 6 closes the channel 14 and then
connects it to the feed circuit 4, and the piston 1 can then start its descent and
its edge 47 once more closes the control circuit selected. From this time onwards
the fluid under pressure which is necessary for the movement of the distributor
flows through the channels 72, 67, 66, 54 and 31.

- The edge 62 of the distributor then passes the edge 61, the fluid
contained in the chamber 59 must then flow through the calibrated orifice 64
and the pressure which is then created in the chamber 59 retards the distributor

and then regulates its terminal velocity.

- At the end of the stroke the edge 51 of the chamber 10 opens the
channel 45 and thus unlocks the chamber 23.

- The stop 73 covers the channel 67 and then the channel 66, while the
end of the movement of the distributor and the locking of it in the upper position
are then brought about by the oil under pressure which flows through the channel
72 and then through the calibrate orifice 32.

- The edge 69 uncovers the channel 65.
The distribution unit is then in the configuration shown in figure 14.

Shortly before impact, as described previously, the edge 37 opens
the channel 17, which is then connected to the low-pressure return circuit 5, and
the control circuit including the channel 36, the chambers 12, 22 and the grooves

27, 52 is then also connected to the return circuit of the apparatus.

Since the quantity of fluid which is able to flow through the calibrated
nozzle 32 at the feed pressure is insufficient to maitain an equilibrium pressure
in the control circuit mentioned above, the valve 21 and the distributor 6 start
their downward movements. The valve 21, the mass of which is much less than
that of the distributor 6, moves rapidly throughout its movement, the fluid under
pressure flows through the channel 45 and feeds the chamber 23, the edge 53 of
the groove 52 closes the channels 67 and 66, the edge 79 of the groove 52 uncovers
the calibrated orifice 77, the edge 28 closes the calibrated orifice 32, the edge
29 uncovers the calibrate orifice 33 and then the channel 65, which then forms.

c
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a large passage between the control chambers 12 and 22 and the return circust
5 of the apparatus by means of the groove 34 and the channel 35. From this
time onwards the edge 37 of the piston 1 may cover the channel 17 without
affecting the movement of the distributor.

The distribution unit is shown at this time in figure 15.

At the same time and with a lesser acceleration the distributor begins

its descent. During its movement:

- The edge 51 of the chamber 10 closes the channel 45 and thus locks
the chamber 23,

- The fluid under pressure contained in the chamber 55 is evacuated
through the channel 72 until the edge 58 passes the edge 71, from which time
on the fluid will have to flow through the calibrated orifice 77, the groove 52,
the channel 54, the groove 27 and the channel 65. The pressure created in the
in the chamber 55 will first retard the distributor and then regulate the speed

of it.

- The distributor 6 breaks the connection between the channel 14 and
the feed circuit, then establishes a communication between the return circuit 5
of the apparatus and the channel 14 and the piston can then rise under the action

of hydraulic forces.

- The edge 68 opens the orifice 33 and the edge 74 of the chamber 55

covers the calibrated orifice 32 once more.

- At the end of the stroke the edge 71 closes the channel 67, the
edge 69 closes the channel 65, and the locking and the end of the travel are
brought about by the calibrated orifice 33, which then keeps the control circuit
at the return pressure of the apperatus.

- The edge 73 opens the channel 45 and unlocks the chamber 23 of

the valve 21, which will thus be able to react to the next control pulse.
The distribution unit then occupies the positions illustrated in figure 11.

The piston 1 completes its upward stroke and the cycle described may

recommence.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A hydraulic distributor for percussion apparatus
driven by an incompressible fluid under pressure and
comprising a piston driven with an alternating movement in
the course of which it strikes a tool, said distributor
comprising a body sliding in a working cylinder with the
bore of which it delimits in particular a control chamber
connected in succession to a high-pressure circuit and a
low-pressure circuit, depending on the position of said
piston, thus placing a driving chamber located at the end of
the piston successively in communication with said
high-pressure circuit to permit the accelerated descent of
said piston and with said low-pressure circuit to permit the
return travel of this piston, characterized in that:

— slidably mounted in the body of said distributor
there is a valve delimiting, with said bore of said
ditributor in which it is mounted, at least one control
chamber permanently in communication by at least one channel
with a distributor control chamber of said distributor,

- the shape of the valve and of the chambers that
it delimits are such that the resultant of the forces to
which it is subjected moves it alternately in one direction
and the other accordingly as said control chamber is
connected to the high pressure or the low pressure,

- there is provided in the valve a circuit, one
end of which opens permanently into said control chamber and
the other end of which is brought into communication,
according to the position of said valve, with the high
pressure or the low pressure, said circuit being in :
communication with the high pressure after said control )
chamber and said distributor control chamber have been
brought into communication with the high-pressure circuit
depending on the position of the piston, and being in
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communication with the low pressure after both control
chambers have been brought into communication with the
low-pressure circuit, depending on the position of the

piston.

2. A hydraulic distributor as claimed in claim 1,
characterized in that said valve is mounted to slide

coaxially inside said body.

3. A hydraulic as claimed in either of claims 1 or 2,
characterized in that both control chambers of the body of
the distributor and of the valve respectively are disposed
at the corresponding ends of these two elements, and in that
the body of the distributor and the valve move in the same

direction on successive connections of the control chambers

with the high-pressure and low-pressure circuits.

4. A hydraulic distributor as claimed in any one of
claims 1 to 3, characterized in that said valve delimits,
with the bore of the body of the distributor in which it is
slidingly mounted, three chambers, the cross-sectional areas
of which are such that the resultant of the hydraulic forces
is applied alternately in one direction and the other:

- said control chamber permanently connected to
said distributor control chamber of the distributor by a
channel, and

- two further chambers opposed to said control
chamber, a first being a high pressure chamber is constantly
connected to the high-pressure circuit whilst the second, a

low pressure chamber, to the low-pressure circuit.

5. A hydraulic distributor as claimed in any one of
claims 1 to 3, characterized in that said valve delimits,
with the bore of the body of the distributor in which it is
slidingly mounted, two opposed chambers:
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- said control chamber permanently connected to
said distributor control chamber of the distributor by a
channel and

- a further chamber permanently connected to the
low-pressure circuit and fitted with a spring acting on the
valve in the direction of said chamber, so that the
resultants of the hydraulic and mechanical forces act
alternately in one direction and the other.

6. A hydraulic distributor as claimed in any one of
claims 1 to 5, characterized in that there is provided in
the valve a first groove connected permanently to said
control chamber and able to open alternately calibrate
orifices opening into the part of the body of the
distributor serving to guide the valve, said orifices
communicating with the high-pressure circuit and with the

low-pressure circuit respectively.

7. A hydraulic distributor as claimed in any one of
claims 1 to 3, characterized in that the valve delimits with
the bore of the body of the distributor in which it is
slidably mounted a buffer chamber which, disposed at the
opposite end of said control chamber, communicates by a
calibrated orifice with the low-pressure circuit, while the
body delimits at the end of its upward travel a chamber with
the bore in which it is slidably mounted which communicates
by a calibrated orifice with the high-pressure circuit,
means being provided which assure the locking inside the
body of the distributor of the valve after the movement of
this and before the corresponding movement of the body of
the distributor.

8. A hydraulic distributor as claimed in claim 7,
characterized in that said valve delimits with the bore of
the body of the distributor in which it is slidingly
mounted:
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— said control chamber vermanently connected with
the distributor control chamber of the distributor by a
channel, and

~ two further chambers of which one is a low
pressure chamber which is permanently connected to the
low-pressure circuit and the other is a high pressure
chamber which is connected to the high-pressure circuit for
the two end-of-travel positions of the body of the
distributor and is isolated from the circuit for the
intermediate positions of the distributor body, effecting

then the locking of the valve.

9. A hydraulic distributor as claimed in claim 8 when
decpendent on claim 6, characterized in that the valve
comprises a second groove conmmunicating permanently with
said first groove and said control chamber and able during
its translational movements to uncover orifices provided in
the body of the distributor, said orifices being intended to
be brought into communicat the control circuit then
with the high-pressure circuit Juring the movement of the
distributor body between a position in which it brings the
driving chamber located on the side of the head of the
piston into communication with the low-pressure circuit. and
a position in which it brings sa.d driving chamber inte

communication with the high-pressure circuit.

10. A hydraulic distributor as claimed in any one of
claims 7 to 9, characterized in that the body is provided
with a further broadly dimensioned orifice intended to bring
said control chamber and said distributor control chamber
into communication with the low-pressure circuit when the
body of the distributor is in an extreme position
corresponding to the bringing of the driving chamber into
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communication with the high-pressure circuit and that the
valve is in a position in which said control chamber has a

minimum volume.

11. A hydraulic distributor as claimed in any of claims
7 to 10, characterized in that its control means are
arranged so that, starting from a position in which the
driving chamber located above the piston is in communication
with the low-pressure circuit, when said control chamber
and said distributor control chamber are connected to the
high-pressure circuit by the passage of the percussion
piston ty a given point it its stroke, the valve moves
rapidly, then slowly terminates its travel when the buffer
chamber is closed, simultaneously and at lower speed the
body of the distributor moves, isolates the high pressure
chambe: from the valve by closing a channel, breaks the
communication between the driving chamber and the
low-pressure circuit and brings said driving chamber into
communication with the high-pressure circuit, the
distributor body slowing down at the end of its travel on
the closing of an annular buffer chamber, with the high
pressure chamber of the valve being brought into
communication with the high-pressure circuvit, then, as soon
as the percussion piston switches the command pressure, the
valve passes rapidly over its return course bringing broadly
into communication through an orifice and said control
chambers and said distributor control chamber, with the
low-pressure circuit, the body of the distributor, while
isolating from the start of its stroke the high-pressure
chamber of the valve, moves rapidly as far as a position in
which it isolates the driwving chamber located abcve the
piston of the high-pressure circuit, then more slowly until
this chamber is in communication with the low-pressure
circuit, and finally returns the high-pressure chamber to
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communication with the high-pressure circuit and closes said
orifice for bringing the said first groove of the valve into

communication with the low-pressure circuit.

12. A hydraulic distributor as claimed in any one of
claim 7 to 10, characterized in that there is provided in
the body a channel connected to the feed circuit and fitted
with an orifice intended to requlate the emptying of an
annular chamber permanently connected to the feed circuit,
and thus the speed of the distributor during its downward
movement between a position in which the latter closes the
communication of the driving chamber located at the side of
the head of the piston with the high-pressure circuit and a
position in which it assures the progressive connection of
said driving/chamber with the low-pressure circuit.

13. A hydraulic distributor as claimed in any one of
claims 7 to 10, characterized in that there is provided in
the valve said second groove permanently connected with the
control chamber and which may open or close an orifice
opening into the part of the body of the distributor serving
as a guide to the valve, said orifice communicating with the

annular chamber.

14. A hydraulic distributor as claimed in any one of
claims 7, 8, 9, 10, 11 or 13, characterized in that its
control means are arranged so that, starting from a position
in which the driving chamber located above the piston is in
communication with the low-pressure circuit, when said
control chamber and said distributor control chamber are
re-connected to the high-pressure circuit by the passage of
the percussion piston past a specific point in its stroke
the valve moves rapidly and closes an orifice, at the same
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time and at a lesser speed regulated by the quantity of
fluid able to flow into the control circuit, the body of the
distributor moves, breaks the communication between the
driving chamber and the low-pressure circuit, and
accelerates as soon as the channels and broadly reconnect
the control circuit with the feed circuit and brings the
driving chamber into communication with the high-pressure
circuit as soon as the percussion piston switches the
control pressure the valve rapidly covers its return travel
and opens the orifice, the body of the distributor moves
rapidly as far as a position in which it isoclates the
driving chamber of the high-pressure circuit, then more
slowly until this chambetr is brought into communication with
the low-pressure circuit as soon as an edge on said cylinder
passes an edge of the distributor, the fluid contained in
said annular chamber being obliged to flow through the

orifice and the controcl circuit to reach the return circuit.

15. A hydraulic distributor as claimed in claim 14,
characterized in that the speed of movement of the body of
the distributor is regulated by the quantity of fluid under
pressure which is able to flow through an orifice of

variable cross-section located on a chanrel which feeds the
control circuit when this same channel is connected to the
high-pressure circuit by the passage of the percussion

piston by a specific point in its upward stroke.

16. A hydraulic distributor as claimed in claim 14,
characterized in that is control means are disposed so that
it is possible to vary the stroke of the percussion piston

— -

according to the cross—-section of the orifice of variable
cross section to modify the movement time of the distributor
during its upward travel.
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17. A hydraulic distributor being substantially as
herein described with reference to the accompanying
drawings.

DATED this 24th day of August, 1990

ESTABLISSEMENTS MONTABERT

WATERMARK PATENT & TRADEMARK ATTORNEYS
2nd Floor

"The Atrium”

290 Burwood Road

HAWTHORN VICTORIA 3122
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