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(57) Abstract

A bit assembly of a device boring a tunnel or hole in the soil comprising a cylindric inner bit (11) that can be pulled out from the bit
assembly and a ring bit (10) mounted substantially outside the said bit to drill the outer hole portion and through which bit assembly drill
waste is transported backward by means of pressure medium, s.c. flushing medium. The flushing medium channels (19) are in spindle (29)
to discharge from there to the front side of the bit assembly, substantially from the outer bit circle, for instance the space between ring bit
(10) and inner bit (11), and that the flushing medium is conveyed from the front of bits (10, 11) backward through bit spindel (29).
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A DRILLING APPARATUS BIT ASSEMBLY AND METHOD
TO REMOVE DRILL WASTE

This invention relates to a method according to the introduction
part of patent claim 1 and to a bit assembly according to the
introduction part of patent claim 4.

Previously known is conveyance of flushing medium transporting
drill waste to the bit front side as a design in accordance with
figure 1, where pressure air mostly from piston 4 is conveyed
through a spindle 5 to the bit front side. From the bit front
side the blast containing drill waste travels through channels in
the bit outer edges along the bore hole to the rear. Both cylind-
ric and chisel bits are known, where the major portion of the bit
cross-section is a hole.

The disadvatage of a solution as per figure 1 is that due to the
inner hole the spindle becomes thin and weak and breaks by stress
from impacts applied on a large size bit. On the other hand, on
conveying flushing medium in the manner shown in the figure, more
or less drill waste will remain in chamber 8 when drilling is
stopped. Waste accumulates in chamber 8 by horizontal drilling
and especially drilling vertically downward.

The thin neck of the spindle is a disadvantage by operation with
all types of bits, particularly when the bit diameter is many
times larger than the spindle diameter. When the bit edge hits
rock, the spindle neck breaks easily.

The direction of flushing medium as per figure 1 is a disadvant-
age, especially with a double bit, since on stopping drilling, it
is not possible to pull out the inner bit and the hammer from the
bore hole due to drill waste accumulated in space 8, which wedges
itself against outer tube 9.

By means of a bit assembly according to this invention the above
introduced disadvantages are eliminated and the invention is
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introduced disadvantages are eliminated and the invention is
characterized in what is presented in the patent claims.

The advantage of this invention is that with a double bit
assembly, which has an outer bit ring not possible to pull out
from the bore hole and a cylindric bit meant to be pulled out
from the bore hole, the hammer surroundings can be kept free from
drill waste by reversed flow of the flushing medium. Flushing
medium flows free only on the front side of the bits, elsewhere
its travel is channelled. On stopping drilling, hardly any drill
waste remains in the bore hole, since even from the apparatus,
which is to be pulled out, no waste is dropping into the hole.

On reaching the front side of the bits from the outer hole port-
ion, possibly as an annular stream, the delivery speed of the
flushing medium is clearly lower than the speed of the blast in
previous designs, when it turns backward through some holes from
a corresponding spot in the bit. Accordingly, the edge portions
of a hole in soft soil are attacked to a lesser degree by the
flush-ing air in a solution as per this invention than in
previous solutions. Particularly, when the flushing air is mere
air. In previous designs even drill waste was conveyd along with

the air.

In the following the invention is disclosed with reference to the
enclosed drawing, where

Fig. 1 shows a known prior art.

Fig. 2 shows a bit assembly according to the invention.

Figure 1 illustrates a single bit 6, from the centre of which
flushing air is blasted out and back to the rear through channels
in the bit outer edge. Spindle 5 is secured to the drilling
machine body by a nut 2 using a two-piece locking ring 3. Drill
waste accumulates in chamber 8 due to retardation of the blast

sSpeed.

Figure 2 illustrates a double bit assembly as per the invention,
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hand, a novelty is that the flushing air is conveyed along
channel 19 in spindle 29 to the outer edge of the inner bit and
is most favourably admitted to discharge from the angular space
between bits 11,10. From that space there can be channels 30
direct to the bit 11 centre. There can also be channels from
elsewhere of the bit 11 front face to the centre, from where a
channel 16 leads backward. From this channel the flushing air
returns taking drill waste along with it. The flushing air
arrives coaxially along channel 15 through spindle 29 to the
spindle and between the bits. There are many channels 19, all of
them need not reach to the joint between the bits, but especially
in large-diameter bits a portion of the flushing air can dis-

charge already from the inner bit surface.

Flushing air can be conveyed from the space between the bits even
further through the joint to ring bit 10, from where it can dis-
charge along a channel (not shown) to the bit 10 front side.

By means of a construction shown in figure 2 the spindle 29 is
made sturdy and does not break by drillings of even wider chan-
nels. The sturdiness is produced by an expansion of the spindle
at support bushing 12. In the support bushing the spindle slides
a distance as long as needed by hammering. The spindle is put
into rotation from the hammer and the rotative motion is trans-
fered by the said support bushing to the spindle by means of the
spindle grooves 26 and their counter-pieces in bushing 12. The
joint must also be opened. However, in the double bit assembly
the actual joint, which can be opened, is the joint between bits

10,11.

Favourable for the double bit assembly is the presented reversed
way of flushing, because clean flushing air keeps the joint clean
that can be opened between bits 10 and 11, so that after drill-
ing, for instance deep in the soil, the joint can be opened and
the valuable inner bit and the hammer pulled out from the bore
hole. Left behind would remain the bore hole sheltered in the
protection tube 9 and the ring bit 10, which must always be
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sacrificed to the closed space. The reversed flushing keeps also
the hammer outer space clean from drill waste and thus pulling
out the hammer and inner bit from the hole is secured.
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PATENT CLAIMS

1. A method to remove the drill waste in a drilling apparatus of
a device boring a tunnel or hole, which apparatus has a cylindric
inner bit (11) that can be pulled out from the bit assembly,
which has also a ring bit (10) drilling the outer hole portion
characterized in that a portion of the flushing medium transport-
ing drill waste is conveyed from the spindle (29) of the inner
bit radially in the spindle at least into the space between bits
(10, 11) and discharged from that space further to the front side
of the bits and that the flushing medium is removed backward
through_the inner bit (11) and the said spindle.

2. A method according to patent claim 1 characterized in that
flushing medium is conveyed to the front side of ring bit along
a channel formed in the ring bit (10).

3. A method according to patent claims 1 and 2 characterized in
that a portion of flushing medium is conveyed through holes in
the inner bit to the front side of the inner bit.

4. A Dbit assembly of a device boring a tunnel or hole in the
soil, the assembly comprised of a cylindric inner bit (11) that
can be pulled out from the bit assembly and a ring bit (10)
mounted substantially outside the former bit to drill the outer
portion of the hole and through which bit assembly drill waste is
transported backward by means of pressure medium, s.c. flushing
medium, characterized in that in the bit spindle (29) there are
channels (19) conveying flushing medium to the front side of bits
(10,11) and reaching radially at least in level with the joint
between ring bit (10) and inner bit (11) and that there is a
discharge channel to the rear through the inner bit (10) and
spindle (29) for the flushing medium reversing from the bit

front.

5. A bit assembly according to patent claim 4 characterized in
that spindle (29) is secured to the hammer by a guide bushing
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(12) with an inner diameter substantially greater than the
diameter of hammering face (28) of spindle (29) for direct
extension of the spindle diameter at surfaces (18) supporting the
spindle and for spindle reinforcement if a larger inner hole in

the spindle is needed.

6. A bit assembly according to patent claims 4 and 5 character-
ized in that the inlet (15) and outlet (16) channels run through

spindle (29).
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