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Description

This invention relates to earth boring equip-
ment, and is particularly concerned with the type
including a percussive drill as specified in the pre-
characterizing part of claim 1.

Hitherto, percussive driils for earth boring
equipment have been of two major types, both
driven by compressed air, so-called valved and
so-called valveless drills. Thus, in valved drills, a
piston is provided within a cylinder, above which
is a valve seat provided with port holes to direct
compressed air either to the side of the piston to
cause an up or return stroke or to the side of the
piston to cause a down or drive stroke, as is
dictated by a flap valve associated with the valve
seat. Such percussive drills are perfectly adequate
for low air pressure drills although ingress of dirt
can be a major problem should it pass below the
flap valve and prevent the effective shut-off of air
supply to one side or the other of the piston. With
valveless drills, which are far better suited to high
pressure applications, a combination of ports
closable by the piston itself are provided, and
with air passageways extending through the pis-
ton, pressure air can be directed to one side of the
piston to provide an up or return stroke, or to the
other side of the piston to provide a down or drive
stroke. With both versions, a drill bit is struck by

the piston at the end of the drive stroke, the drill

bit being held in a chuck at the end of a wear
sleeve surrounding the cylinder.

Of particular importance in valveless percus-
sive drills is the fact that a central bore is provided
through the drill bit, so that compressed air can
cyclically be passed into the bore hole to clear
debris from around the drill bit, and encourage its
passage up the bore hole outside the wear tube.
Thus, as, or immediately prior to, the piston
striking the bit, compressed air is fed to the
cylinder beyond the piston in the direction of the
drill bit, to provide the force for the up or return
stroke. Because of the central bore through the
bit, this would escape into the bore hole through
the bit, and accordingly it has been the practice to
provide a relatively short plastics tube secured to
the innermost end of the bit so that as the piston
approaches the bit on the drive stroke the tube
engages in a counterbore in the piston to seal the
bore through the bit, and allow the compressed
air supplied to that side of the cylinder to provide
the force required for the return stroke as is
disclosed in U.S. Patent Specification 3,503,459.

It will readily be understood that any damage to
the plastics tube will render the drill ineffective,
and as the drill is at the bottom of the bore hole,
the drill and its feed tubes must be withdrawn to
allow repair or replacement of the tube. This
occurs relatively frequently, and causes major,
and expensive delays in drilling operations.

The object of the invention is to provide earth
boring equipment with percussive drills of the
valveless type which eliminates the abovemen-
tioned disadvantages.

According to the present invention, a valveless
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percussive drill for earth boring equipment com-
prising an outer wear tube, compressed air inlet
means to one end of the wear tube, chuck means
for holding a drill bit to the opposite end of the
wear tube, a cylinder located within the wear tube
with an annular gap therebetween, an air diverter
located at the end of the cylinder towards the air
inlet, a bearing located at the end of the cylinder
towards the chuck, and a piston within the
cylinder and there being porting to direct air to
one side or the other of the piston to provide a
drive and a return stroke, is characterised in that
said bearing is a sealing bearing and said piston
has a portion of redyced diameter adapted to
pass in sealed relationship through the sealing
bearing to strike a bit held in the chuck.

Thus, by providing a portion of reduced section
at the end of the piston that extends into the
sealing bearing towards the end of the drive
stroke, the chamber formed between the piston
and the cylinder at that end is effectively sealed
from the bore through the drill bit by relatively
simply, highly efficient and robust means, there-
by avoiding completely a source of repeated drill
failures in prior constructions.

For simplicity and to highlight other aspects of
the invention, one example of valveless percus-
sive drill bit for earth boring equipment is illus-
trated in the accompanying drawing which is a
part sectional side elevation through a valveless
percussive drill bit of the invention.

In the drawing a valveless percussive drill bit
has an outer wear tube 1 provided at one end with
a compressed air inlet or backhead 2 and at the
opposite end is a chuck 3 in which is secured a
drill bit 4.

Located within the wear tube 1 is a cylinder 5,
there being between the cylinder and the wear
tube an annular gap of approximately 1,9 mm
(0.075 inches). At the inlet end, a diverter block 6
is provided to allow compressed air to pass from
the inlet 2 to the annular gap between the cylinder
and the wear tube, and at the opposite end of the
cylinder an integral sealing bearing 7 is
provided. S T T T

Spaced along the length of the cylinder 5 are

_two sets of ports 8 and 9, and within the cylinder

~

there is provided a piston 10 having a first groove
11 associated with air passageways 12 and a
second groove 13 associated with air passage-
ways 14. At the end of the piston towards the
sealing bearing 7, there is provided a projection
portion 15 of reduced diameter, and of a diameter
to constitute a sliding fit within the sealing
bearing.

Thus in the absence of pressure air and with the
percussive drill held in a generally upright condi-
fion with the chuck lowermost, the inertia in the
piston will bring it down the cylinder until such
time as the end of the portion of reduced diameter
is in contact with the end of the drill bit 4. In this
condition the groove 13 in the piston is aligned
with the inlet ports 9, and at the onset of pressure
air, it is directed through the diverter 6 down the
annular gap, through the ports 9 and along the air
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passageways 14 into a chamber 16 formed be-
tween the projecting portion 15 of the piston, the
integral bearing 7 and the cylinder 5. This applies
an upward force on the piston to drive the piston
upwardly of the cylinder. The longitudinal spac-
ing between the inlet ports 8 and 9 and the
grooves 11 and 13 is such that the grooves 13
clear the ports 9 before the grooves 11 reach the
ports 8 and when compressed air is shut-off from
the piston. However the expansion of air in the
chamber 16 and the inertia in the piston allows it
to complete its return stroke. As the piston ap-
proaches the end of its return stroke, but before
the end of the return stroke, the groove 11
reaches the ports 8 thereby allowing pragressive
application of compressed air to a chamber 17
formed between the piston, the cylinder and the
diverter block 6. As the end of the return stroke is
reached, a projection 18 on the diverter block
enters into a central bore 19 through the piston
and the then sealed chamber 17 allows the further
compression of air in the cylinder to cushion the

end of the return stroke and prevent the piston-

from striking the diverter block 6. The piston is
then primed for the drive stroke and the com-
pressed air together with the inertia of the piston
drives the piston downwards until the groove 11
clears the ports 8 thereby shutting-off the supply
of compressed air to the chamber 17. This occurs
before the groove 13 has reached the ports 9
when again compressed air supply is shut-off
from the piston, the expansion of air in the
chamber 17 and the inertia of the piston allowing
it to complete its drive stroke. As the position
approaches the end of its drive stroke the groove
13 firstly overlaps the ports 9 and then becomes
aligned with the ports 9 to allow the progressive
application of compressed air through the
passageways 14 to the chamber 16 by when the
projection 15 on the piston has entered the
sealing bearing 7, allowing the further compres-
sion of air in the now sealed chamber 16 to
cushion the piston as it approaches the end of its
drive stroke but not to such an extent as wouid
prevent the end of the projection 15 from striking
the end of the drill bit 4. Towards the end of the
drive stroke the projection 18 on the diverter block
6 clears the bore 19 through the piston allowing
the release of compressed air through the bore 19
through an aligned bore 20 in the drill bit and out
into the bore hole. This not only permits the start
of the return stroke but also has the effect of
clearing debris from around the drill bit and
encouraging the passage of debris up the bore
hole to the outside of the wear tube.

The relationship between the total area pro-
vided by the ports 8 and the ports 9 in relationship:
to the annular gap between the cylinder and the:
wear tube is important for optimum effect but is:
not critical. What is most important is that the
length in the longitudinal direction and the area of
the ports 8 are greater than those of the ports 9.
This is to allow a greater and more prolonged:
application of compressed air to the chamber 17
than to the chamber 16 because of the greater
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surface area of piston that has to be acted on by
compressed air at that end.

Claims

1. A valveless percussive drill for earth boring
equipment comprising an outer wear tube (1),
compressed air inlet means (2) to one end of the
wear tube, chuck means (3) for holding a drill bit
(4) to the opposite end of the wear tube (1), a
cylinder (5) located within the wear tube {1) with
an annular gap therebetween, an air diverter (6)
located at the end of the cylinder towards the air
inlet {2}, a bearing (7) located at the end of the
cylinder (5) towards the chuck (3), and a piston
(10} within the cylinder (5) and there being porting .
(8, 9) to direct air to one side or the other of the
piston (10) to provide a drive and a return stroke,
characterised in that said bearing (7) is a sealing
bearing (7) and said piston (10) has a portion (15)
of reduced diameter adapted to pass in sealed
relationship through the sealing bearing (7) to
strike a bit (4) held in the chuck (3).

2. A valveless percussive drill for earth bonng
equipment as in Claim 1, characterised in that the
annular gap between the wear tube (1) and the
cylinder (5) is 1,9 mm (0.075 inches).

3. A valveless percussive drill for earth boring
equipment as in Claim 1 or Claim 2, characterised
in that the position of the ports (9) is such that
with the piston (10) in contact with the bit (4), the
ports (9) are aligned with a groove (13) in the
piston, having an associated passageway (14) to
direct pressure air to a chamber (16) formed
between the cylinder (5} the portion (15) of the
piston and the bearing (7).

4. A valveless percussive drill for earth boring
equipment as in any of Claims 1 to 3, charac-
terised in that the position of the ports (8) is such
that with the piston {10) at the end of its return
stroke, the ports (8) are aligned with a groove (11)
in the piston having an associated passageway
(12) to direct pressure air to a chamber (17)
between the piston, the cylinder and the diverter
block.

5. A valveless percussive drill for earth boring
equipment as in any of Claims 1 to 4, charac-
terised in that the length in the longitudinali
direction between the ports (8, 9) and the area of
the ports (8, 9) is such that a greater and more
prolonged application of compressed to the
chamber (17) than to the chamber {16) is provided
to compensate for the greater surface area of
piston that has to be acted on by compressed air

at that end.

Patentanspriiche

1. Ventilloser Schlagbohrer fiir Erdbohrgerét,
bestehend aus einem dufderen Verschleil3rohr (1),
einem PreBlufteinial {2) am einen Ende des
VerschieilRrohres, einem Spannfutter (3) zum Fes-
thalten eines Bohrstahls (4) am anderen Ende des
Verschleildrohres (1), einem im Verschieifdrohr (1)
angeordneten Zylinder (5) mit einem Ringspalt
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zwischen beiden, einem Luftablenker (6) an dem
dem LufteinlaB (2) zugewandten Ende des Zylin-
ders, einem an dem dem Spannfutter (3} zuge-
wandten Ende des Zylinders (5) angeordneten
Lager (7) und einem Kolben (10) innerhalb des
Zylinders (5), wobei Kanéle (8, 9) vorgesehen
sind, um Luft zur einen oder anderen Seite des
Kolbens (10) zu lenken und dadurch einen An-
triebs- und einen Ricklauthub zu erzielen, da-
durch gekennzeichnet, daR das Lager (7) ein
“abdichtendes Lager (7) ist und der Kolben (10} ein
Teil (15) mit reduziertem Durchmesser besitzt,
welches abdichtend durch das abdichtende Lager
(7) hindurchftihrbar ist, um gegen einen im
Spannfutter {3) eingespannten Bohrstahl (4) zu
schlagen.

2. Ventilloser Schlagbohrer fiir Erdbohrgerét
nach Anspruch 1, dadurch gekennzeichnet, dafR
der Ringspait zwischen dem Verschiei3rohr (1)
und dem Zylinder (5) 1,9 mm (0,075 Zoll} betragt.

3. Ventilloser Schiagbohrer fir Erdbohrgerat
nach Anspruch 1 oder 2, dadurch gekennzeichnet,
daf? die Kanéle {9) derart angeordnet sind, daf sie
bei am Bohrstahi {4) anliegenden Kolben (10} mit
einer Kotbennut {13) fluchten, welche mit einem
Durchial3kanal (14) verbunden ist, (ber welchen
PreRluft einer Kammer {16) zwischen dem Zylin-
der (5), dem Teil (15) des Kolbens und dem Lager
{7) zufthrbar ist.

4. Ventilloser Schlagbohrer fir Erdbohrgerét
nach irgendeinem der Anspriiche 1 bis 3, dadurch
gekennzeichnet, da3 die Kanale (8) derart ange-
ordnet sind, daR sie bei am Ende seines Ricklau-
fes befindlichen Kolben {10} mit einer Kolbennut
(11) fluchten, welche mit einem DurchlaBBkanal
(12} verbunden ist, (iber welchen Preluft einer
Kammer (17) zwischen dem Kolben, dem Zylinder
und dem Ablenkerblock zufiihrbar ist.

5. Ventilloser Schiagbohrer flir Erdbohrgerét
nach irgendeinem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, daR die Lange der Kanale (8, 9) in
Langsrichtung sowie ihre Fldche derart bestimmt
sind, daf} die Kammer (17) starker und langer mit
Prefluft beaufschlagbar ist als die Kammer (16)
zum Ausgleich fir die groRlere Kolbenflache,
welche an diesem Ende mit Prefluft zu beauf-
schlagen ist.

Revendications

1. Perforatrice a percussion sans soupape pour
équipement de forage du sol, comprenant un
tube d'usure extérieur {1}, des moyens d’entrée
d'air comprimé (2) aboutissant @ une premiére
extrémité du tube d'usure, des moyens (3) for-
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~mant mandrin servant a tenir un outil de forage

(4) a I'extrémité opposée du tube d'usure (1), un
cylindre (5) logé dans le tube d'usure (1) en
ménageant une fente annulaire entre lui-méme et
ce tube, un déflecteur d’air (6) placé a I'extrémité
du cylindre dirigée vers l'entrée d'air (2), une
portée (7) située a l'extrémité du cylindre (5}
dirigée vers le mandrin (3), et un piston (10) logé
dans le cylindre (5), et dans laquelle il est prévu
des lumiéres (8, 9) pour diriger I'air vers une face
ou vers l'autre face du piston (10), de manieére a
provoquer respectivement une course de travail
et une course de retour, caractérisée en ce que la
portée {7) est une portée formant joint étanche (7)
et en ce que le piston {10) posséde une partie (15)
de diamétre réduit adaptée pour passer a joint
étanche & travers la portée (7) formant joint
étanche pour venir frapper un outil {4) tenu dans
le mandrin (3).

2. Perforatrice & percussion sans soupape pour
équipement de forage du sol selon la revendica-
tion 1, caractérisée en ce que la fente annulaire
ménagée entre le tube d'usure (1) et le cylindre (5}
est de 1,9 mm (0,075 pouce).

3. Perforatrice & percussion sans soupape pour
équipement de forage du sol selon la revendica-
tion 1 ou la revendication 2, caractérisée en ce
que la position des lumieres (9) est telle que,
lorsque le piston (10) est en contact avec I'outil
(4), tes lumiéres (9) soient alignées sur une gorge
(13} ménagée dans le piston et & laquelle est
associé un passage (14) servant & envoyer l'air
sous pression a une chambre (16) formée entre le
cylindre (5), |a partie {15) du piston et la portée (7).

4. Perforatrice a percussion sans soupape pour
équipement de forage du sol selon I'une quelcon-
que des revendications 1 & 3, caractérisée en ce
que la position des lumiéres (8) est telle que,
lorsque le piston (10) se trouve a la fin de sa

-course de retour, les lumiéres (8) soient alignées

sur une gorge (11) ménagée dans le piston et 3
laquelle est associé un passage (12) servant &
envoyer |'air sous pression 3 une chambre (17)
comprise entre le piston, le cylindre et le bloc
déflecteur.

5. Perforatrice & percussion sans soupape pour
équipement de forage du sol selon I'une quelcon-
que des revendications 1 a 4, caractérisée en ce
que la longueur, mesurée dans la direction longi-
tudinale entre les lumiéres (8, 9), et l'aire des
lumiéres (8, 9) sont de nature & permettre une
transmission & plus grand débit et pius prolongée
de l'air comprimé a la chambre (17) qu’a la
chambre (16}, pour compenser la plus grande
surface du piston qui doit étre sollicitée par I'air
comprimé a cette extrémité.
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