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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates generally to a hydrauli-
cally operated percussive rock drill and is particularly
concerned with a valve arrangement therefore. A valve
arrangement having the features as set forth in the pre-
amble portions of claims 1 and 6 is known for example
from DE-A-1,703,753.

[0002] Generally speaking two types of valves are
used for controlling oil flow to a reciprocating piston in a
rock drill. With a spool type valve the shape of the valve
spool, inside the rock drill housing, regulates oil flow.
Overlapping surfaces close oil inlet lines or oil outlet
lines thereby allowing the piston to move.

[0003] With a cartridge-type valve a piloted cartridge
closes oil flow through the valve by bringing the car-
tridge into sealing contact with a valve seat.

[0004] A common feature of existing valve designs
known to the applicants is that when the valve closes oil
flow there is only one sealing surface. In a spool-type
valve this is provided by the aforementioned overlap-
ping surfaces while in a cartridge-type valve this is pro-
vided by a ring surface formed when the cartridge seals
against the valve seat.

[0005] In a hydraulic rock drill volumetric efficiency is
important. High oil pressures, high frequencies of oper-
ation and relatively small sealing faces on the valve lead
to substantial oil leaks particularly as the rock drill ages
and when the oil temperature rises. This leakage
reduces the volumetric efficiency of operation and
decreases the output power. Heat builds up in the
hydraulic system and this calls for greater cooling as it is
necessary to reduce the viscosity of the oil. The life of
the oil is also reduced.

SUMMARY OF THE INVENTION

[0006] The invention provides a valve arrangement in
a hydraulic percussive rock drill having the features as
set forth in the characterising portion of claim 1.

[0007] The cylinder may include first and second cyl-
inder sections and the said first and second surfaces
may be formed by opposing outer and inner surfaces of
the first and second cylinder sections respectively.
[0008] The said first and second surfaces may define
an annular cylindrical space in which the valve, in the
nature of a complementary annular cylindrical sleeve, is
located.

[0009] The invention also extends to a hydraulic per-
cussive rock drill having the features as set forth in the
characterising portion of claim 6.

BRIEF DESCRIPTION OF THE DRAWING

[0010] The invention is further described by way of
example with reference to the accompanying drawing
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which is a side view, partly sectioned, of a hydraulic per-
cussive rock drill which includes a valve arrangement
according to the invention.

DESCRIPTION OF PREFERRED EMBODIMENT

[0011] The accompanying drawing illustrates from the
side and partly cross sectioned a portion of a hydraulic
percussive rock drill 10 which includes a valve arrange-
ment according to the invention.

[0012] The rock drill includes a cylinder which is made
from a first cylinder section 12 and a second cylinder
section 14. These sections define a chamber 16 in
which a piston 18 is located. A port 20 in the first cylin-
der section 12 is used to admit hydraulic fluid into the
chamber 16 to drive the piston in one direction, ie, to the
right in the drawing. The sections 12 and 14 define an
annular cylindrical space 22 between them. Mounted in
the space is a valve 24 in the nature of an annular cylin-
der, or sleeve. A wall 26 of the section 12 has two ports
28 and 30 formed in it. A wall 32 of the section 14 has
ports 34 and 36 formed in it. The valve in turn has ports
38 and 40.

[0013] Outer sealing surfaces 24A end 24B of the
valve are respectively in intimate sliding contact with on
outer surface 26A of the wall 26 and on opposed inner
surface 32A of the wall 32.

[0014] The valve is caused, in a known manner, to
reciprocate inside the cylindrical space 22. The port 36
is connected to the pressure side of a hydraulic pump
end when the port 40 is in register with the ports 30 and
36 fluid flows into the chamber 16 to drive the piston to
the left in the drawing. At this stage the port 38 is out of
register with the ports 28 and 34. On the return stroke of
the piston the valve moves to the right so that the port
40 is out of register with the ports 30 and 36 and the
port 38 is in register with the ports 28 and 34. Hydraulic
fluid can then be exhausted from the right hand side of
the chamber and returned to tank.

[0015] The essence of the invention lies in the fact that
the valve 24 has sealing surfaces on it outer and inner
walls which mate with the opposing inner and outer sur-
faces of the walls 32 and 26 of the cylinder sections
respectively. Thus at each of the ports 38 and 40 there
are two sealing surfaces, marked 42 and 44 respec-
tively which act in series to minimise oil leakage. The
operating valve oil consumption is thereby reduced and
there is less heat build-up in the hydraulic system. A
lower cooling capacity is required and the viscosity of
the oil stays at an acceptable level. There is a higher
volumetric efficiency which means that the power output
of the rock drill is correspondingly increased.

Claims
1. Avalve arrangement for use in a hydraulic percus-

sive rock drill (10) wherein a piston (18), located in
cylinder (12, 14), is caused to reciprocate by
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hydraulic fluid flow, the valve arrangement including
a valve (24) controlling the said hydraulic fluid flow,
the valve being positioned between opposing first
and second surfaces (26A, 32A) of two walls (26,
32) in which are formed at least first and second
ports (28, 34) respectively, the valve having at least
a third port (38) which is movable into register, and
out of register, with the first and second ports, and
characterized in that the valve has first and second
hydraulic fluid sealing surfaces (26A, 24B) which
respectively engage with the said first and second
surfaces (26A, 32A) at least when the third port (38)
is out of register with the first and second ports (28,
34) and which form at least two seals, in series,
between the first and second ports.

A valve arrangement according to claim 1 charac-
terized in that the cylinder includes first and second
cylinder sections (12, 14) and the said first and sec-
ond surfaces (26A, 32A) are formed by opposing
outer and inner surfaces of the first and second cyl-
inder sections respectively.

A valve arrangement according to claim 2 charac-
terized in that the said first and second surfaces
(26A, 32A) define an annular cylindrical space (22)
in which the valve, in the nature of an annular cylin-
drical sleeve (24), is located.

A valve arrangement according to claim 1, 2 or 3
characterized in that the fourth and fifth ports (30,
36) are respectively formed in the walls (26, 32),
and the valve (24) has a sixth port (40) which is
movable into register and out of register, with the
fourth and fifth ports (30, 36), the said sealing sur-
faces (24A, 24B) engaging with the first and second
surfaces (26A, 32A) at least when the sixth port
(40) is out of register with the fourth and fifth ports
(30, 36).

A hydraulic rock drill (10) which comprises a piston
(18) operatively located in a cylinder (12, 14), and
which is characterized in that it includes a valve
arrangement as claimed in any preceding claim for
controlling operation of the piston.

A hydraulic percussive rock drill (10) which includes
a piston (18), first and second cylinder sections (12,
14) which define a chamber (16) in which the piston
(18) reciprocates and, between them, an annular
cylindrical space (22) with opposing first and sec-
ond walls (26, 32), and a reciprocable valve (24)
which is located in the annular cylindrical space
(22), the first and second walls (26, 32) having a
first pair of respective ports (28, 34), and a second
pair of respective ports (30, 36), the valve having a
third port (38) which is moved into and out of regis-
ter with the first pair of ports, and a sixth port (40)
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which is moved into and out of register with the sec-
ond pair of ports, when the valve reciprocates,
thereby to control the flow of hydraulic fluid into the
chamber (16), and to permit hydraulic fluid to flow
from the chamber, and which is characterized in
that the valve has sealing surfaces (24A, 24B) adja-
cent each end of the third port (38) and the sixth
port (40) which engage with respective opposing
surfaces (26A, 32A) of the first and second walls.

Patentanspriiche

1.

Eine Ventilanordnung zur Verwendung in einem
hydraulischen Schlag-Gesteinsbohrer (10), worin
ein in einem Zylinder (12, 14) angeordneter Kolben
(18) durch den FluB von Hydraulikflissigkeit hin-
und herbewegt wird, wobei die Ventilanordnung ein
den FluB von Hydraulikflissigkeit kontrollierendes
Ventil (24) umfaBt, das Ventil zwischen gegentber-
liegenden ersten und zweiten Oberflachen (26A,
32A) zweier Wande (26, 32) angeordnet ist, in wel-
chen wenigstens erste bzw. zweite Offnungen (28,
34) ausgebildet sind, das Ventil wenigstens eine
dritte Offnung (38) aufweist, welche in oder aus
PaBgenauigkeit mit den ersten und zweiten Offnun-
gen bewegbar ist und dadurch gekennzeichnet,
daB das Ventil erste und zweite Dichtoberflachen
(26A, 34B) fur Hydraulikflussigkeit aufweist, welche
jeweils mit den ersten und zweiten Oberflachen
(26A, 32A) wenigstens dann eingreifen, wenn die
dritte Offnung (38) sich auBer PaBgenauigkeit mit
den ersten und zweiten Offinungen (28, 34) befin-
det, und welche wenigstens zwei Dichtungen in
Reihe zwischen den ersten und zweiten Offnungen
bilden.

Ventilanordnung nach Anspruch 1, dadurch
gekennzeichnet, daB der Zylinder erste und zweite
Zylinderabschnitte (12, 14) umfaBt und die ersten
und zweiten Oberflachen (26A, 32A) durch gegen-
Uberliegende duBere und innere Oberflachen der
ersten und zweiten Zylinderabschnitte gebildet
sind.

Ventilanordnung nach Anspruch 2, dadurch
gekennzeichnet, daB die ersten und zweiten Ober-
flachen (26A, 32A) einen ringférmigen zylindri-
schen Raum (22) definieren, in welchem das Ventil
als ein ringférmiger zylindrischer Mantel (24) ange-
ordnet ist.

Ventilanordnung nach Anspruch 1, 2 oder 3,
dadurch gekennzeichnet, daB die vierten und funf-
ten Offnungen (30, 36) jeweils in den Wanden (26,
32) ausgebildet sind und das Ventil (24) eine sech-
ste Offnung (40) aufweist, welche in und aus PaB-
genauigkeit mit den vierten und fiinften Offnungen
(30, 36) beweglich ist, wobei die Dichtoberflachen
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(24A, 24B), welche mit den ersten und zweiten
Oberflachen (26A, 32A) wenigstens dann Eingriff
nehmen, wenn die sechste Offnung (40) auBer
PaBgenauigkeit mit den vierten und funften Offnun-
gen (30, 36) ist.

Ein Hydraulik-Gesteinsbohrer (10), welcher einen
Kolben (18) umfaBt, welcher in einem Zylinder (12,
14) funktionsféhig angeordnet ist, und der dadurch
gekennzeichnet ist, daB er eine Ventilanordnung
wie sie in den vorhergehenden Anspriichen bean-
sprucht ist, zur Steuerung des Betriebes des Kol-
bens umfaft.

Ein hydraulischer Schlag-Gesteinsbohrer (10), wel-
cher einen Kolben (18), erste und zweite Zylinder-
abschnitte (12, 14), welche eine Kammer (16)
definieren, in welcher der Kolben (18) sich hin- und
herbewegt, und dazwischen einen ringférmigen
zylindrischen Raum (22) mit gegenuberliegenden
ersten und zweiten Wanden (26, 32) und ein Wech-
selventil (24), das in dem ringférmigen zylindri-
schen Raum (22) angeordnet ist, wobei die ersten
und zweiten Wande (26, 32) ein erstes Paar von
jeweiligen Offnungen (28, 34) und ein zweites Paar
von jeweiligen Offnungen (30, 36) aufweist, das
Ventil eine dritte Offnung (38) aufweist, welche in
und aus PafBgenauigkeit mit dem ersten Paar von
Offnungen bewegt wird und eine sechste Offnung
(40), welche in und aus PafBgenauigkeit mit dem
zweiten Paar von Offnungen bewegt wird, wenn
sich das Ventil auf- und abbewegt, um dabei den
FluB von Hydraulikflissigkeit in der Kammer (16) zu
steuern und damit die Hydraulikflissigkeit aus der
Kammer flieBen kann, umfaBt, welcher dadurch
gekennzeichnet ist, daB das Ventil Dichtoberfla-
chen (24A, 24B) angrenzend an jedem Ende der
dritten Offnung (38) und der sechsten Offnung (40)
aufweist, welche mit jeweiligen gegentberliegen-
den Flachen (26A, 32A) der ersten und zweiten
Wande in Eingriff stehen.

Revendications

Agencement de vanne destiné a étre utilisé dans
une perforatrice au rocher a percussion (10) dans
lequel un piston (18), logé dans un vérin (12, 14), et
déplacé suivant un mouvement de va-et-vient par
un flux de fluide hydraulique, I'agencement de
vanne comprenant une vanne (24) commandant le
flux de fluide hydraulique, la vanne étant placée
entre des premiére et seconde surfaces (26A, 32A)
opposées de deux parois (26, 32) dans lesquelles
sont formés au moins des premier et second orifi-
ces (28, 34) respectivement, la vanne comportant
au moins un troisieme orifice (38) qui est déplaca-
ble de fagon a &tre mis en correspondance avec les
premier et second orifices, et décalé par rapport a
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ces derniers, et caractérisé en ce que la vanne
comporte des premiére et seconde surfaces d'étan-
chéité au fluide hydraulique (24A, 24B) qui coopé-
rent respectivement avec les premiére et seconde
surfaces (26A, 32A) au moins lorsque le troisiéme
orifice (38) est décalé par rapport aux premier et
second orifices (28, 34) et qui forme au moins deux
joints d'étanchéité, en série, entre les premier et
second orifices.

Agencement de vanne selon la revendication 1,
caractérisé en ce que le vérin comprend des pre-
miére et seconde parties (12, 14) de vérin et les
premiére et seconde surfaces (26A, 32A) sont for-
mées en plagant de fagon opposée des surfaces
extérieure et intérieure des premiére et seconde
parties de vérin respectivement.

Agencement de vanne selon la revendication 2,
caractérisé en ce que les premiére et seconde sur-
faces (26A, 32A) délimitent un espace cylindrique
annulaire (22) dans lequel la vanne, sous la forme
d'un manchon cylindrique annulaire (24), est pla-
cée.

Agencement de vanne selon la revendication 1, 2
ou 3, caractérisé en ce que les quatrieme et cin-
quieme orifices (30, 36) sont formés respective-
ment dans les parois (26, 32) et la vanne (24)
comporte un sixiéme orifice (40) qui est déplagable
de fagon a étre mis en correspondance avec les
quatrieme et cinquiéme orifices (30, 36), et décalé
par rapport & ces derniers, les surfaces d'étan-
chéité (24A, 24B) coopérant avec les premiére et
seconde surfaces (26A, 32A) au moins lorsque le
sixiéme orifice (40) est décalé par rapport au qua-
trieme et cinquiéme orifices (30, 36).

Perforatrice au rocher a percussion hydraulique
(10) qui comprend un piston (18) logé de fagon
fonctionnelle dans un vérin (12, 14), et qui est
caractérisée en ce qu'elle comprend un agence-
ment de vanne selon I'une quelconque des revendi-
cations précédentes pour commander le
fonctionnement du piston.

Perforatrice au rocher a percussion hydraulique
(10) qui comprend un piston (18), des premiére et
seconde parties de vérin (12, 14) qui définissent
une chambre (16) dans lequel le piston (18) peut se
déplacer suivant un mouvement de va-et-vient et,
entre celles-ci, un espace cylindrique annulaire (22)
comportant des premiére et seconde parois (26,
32) opposées, et une vanne (24) déplagable sui-
vant un mouvement de va et vient qui est placée
dans l'espace cylindrique annulaire (22), les pre-
miére et seconde parois (26, 32) comportant une
premiére paire d'orifices (28, 34) respectifs, et une
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seconde paire dorifices (30, 36) respectifs, la
vanne comportant un troisiéme orifice (38) qui est
déplacé de fagon a é&tre mis en correspondance
avec la premiére paire d'orifices, et étre décalé par
rapport & cette premiére paire, et un sixiéme orifice 5
(40) qui est déplacé de fagon a étre mis en corres-
pondance avec la seconde paire d'orifices, et étre
décalé par rapport a cette seconde paire, lorsque la
vanne se déplace suivant un mouvement de va-et-
vient, de fagon a commander le débit de fluide ;¢
hydraulique dans la chambre (16), et a permettre

au fluide hydraulique de s'écouler depuis la cham-

bre, et qui est caractérisée en ce que la vanne com-
porte des surfaces d'étanchéité (24A, 24B) voisines

de chaque extrémité du troisiéme orifice (38) etdu 15
sixieme orifice (40) coopérant avec des surfaces
opposées respectives (26A, 32a) des premiere et
seconde parois.
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