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[57] ABSTRACT

A compound drill bit consisting of an outer ring-
shaped drill bit and an inner central drill bit which is
detachably connected to the outer: drill bit in a
manner to- permit. simultaneous operation when im-
pact and rotational forces are applied. The impact and
rotational forces are transmitted to them both through
a casing which is attached to the outer ring-shaped rili
bit. The two drill bits are so interconnected as to make
it possible to expel the inner drill bit from the outer
drill bit while both drill bits and the casing are posi-
tioned in the bore hole produced by them. Means are
provided for passage of flushing fluid between the
inner and outer drill bits.

3 Claims, 4 Drawing Figures
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DRILLING EQUIPMENT, ESPECIALLY FOR
DRILLING IN EARTH OR LOOSE ROCK

The present invention relates to a drilling equipment,
especially for drilling in earth or loose rock, comprising
an inner central drill bit, an outer ring-shaped drill bit,
and a casing pipe connected to the outer drill bit, said
equipment being arranged to permit simultaneous driv-
ing of the two drill bits by means of a common boring
machine.

In prior art equipments of the kind above described
the required forces for driving the inner drill bit have
usually been transmitted to said bit by means of a
drilling rod passing through the casing pipe and having

10

its lower end connected to the inner drill bit. The im- -

pact forces and rotating forces from the boring
machine have been transmitted to the outer drill bit in
two different ways. Thus, said transmission has taken
place either through the casing pipe or through the cen-
tral drilling rod and an adapter connecting the lower
end of the drilling rod to the outer drill bit. In the latter
case, where the casing pipe does not serve to transmit
any forces to the outer drill bit, it is however not possi-
ble to eliminate the casing pipe as said pipe is required
to ensure a free passage to the bottom of the bore hole.

" Thus, the known equipments above described require a-

casing pipe as well
therethrough.

The invention has for its object to provide a drilling

as a boring rod passing

equipment of the kind described, in which the central .

drilling rod can be omitted, at least as long as the two
drill bits are simultaneously driven. A similar equip-
ment is previously known through German patent
specification No. 925,101. In this known equipment
the drill bits are interconnectable in such a manner as
to permit the required forces for their simultaneous
operation to be transmitted to them both through the
casing pipe. This equipment in which the drilling rod
has been omitted has, however, not found any substan-
tial use due to the fact that the bottom of the bore hole

cannot be reached without a preceding removal of the.

casing pipe and the two drill bits and that a similar step
usually involves that the bore hole will be at least par-
tially filled with material coming down from the walls
of the hole.

The purpose of the invention is to provide an im-
proved drilling equipment which utilizes the ad-
vantages of the previously known equipments above
described but eliminates their drawbacks.

More particularly, the invention relates to a drilling
equipment, especially for drilling in earth or loose rock,
comprising an inner central drill bit, an outer ring-
shaped drill bit, and a casing pipe connected to the
outer drill bit, the two drill bits being detachably inter-
connected so as to permit the required impact and rota-
tion forces for their simultaneous operation to be trans-
mitted to them both through the casing pipe.

The drilling equipment according to the invention is
primarily characterized in that the inner drill bit is
designed and arranged so as to make it possible to expel
the inner drill bit from the outer drill bit when the drill
bits and the casing pipe are positioned in a bore hole
produced thereby.

Through the above arrangement of the drilling
equipment according to the invention there is obtained
not only a reduction of the material costs but also a
reduction of the time required for drilling to a certain
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depth, as any time will not be consumed for connecting
successive length of a boring rod. This time saving can
be calculated to about 60 percent of the total time con-
sumed for the successive lengthening of the drill rod
and the casing pipe when using prior art equipments.

Furthermore the invention makes it possible to use
increased impact forces and a reduced impact frequen-
cy as the buckling tendency of the casing pipe is lower
than that of the central drilling rod of the known equip-
ments.

The equipment according to the invention is espe-
cially suited for drilling in earth or loose rock, for in-
stance for drilling holes for anchor rods or for grout in-
jection. However, as will be explained more in detail
below, the equipment can also be designed so as to per-
mit drilling in solid rock.

According to a preferred embodiment of the inven-
tion the inner drill bit is provided with a tapered neck
adapted to be received in a correspondingly shaped
central passage in the outer drill bit, the inner drill bit
being arranged to be detachably retained in the outer
drill bit through frictional engagement therewith.

In cases where it is desired, after having penetrated
an earth-layer, to continue drilling in the underlying
solid rock by means of the inner drill bit only, the
equipment according to the invention can be provided
with coupling means for connecting the inner drill bit
to a drilling rod which is inserted through the casing
pipe when the preceding drilling step has been
completed. Such an embodiment will make it possible,
after the termination of a drilling operation using both
drill bits to continue the drilling with the inner drill bit
while driving this drill bit by means of a central drilling
rod. According to the invention such a drilling rod is,
however, required only in this special case, where it is
needed only during the later boring step i.e. not during
the step when both drill bits are simultaneously driven
through the earth. This means that also when it is not
possible to eliminate the drilling rod entirely, the time
for using said rod and the wear thereof will be substan-
tially reduced..

The coupling means of the inner drill bit may have
the form of a projecting threaded bolt or consist of a
threaded bore in said drill bit. Alternatively, said
coupling means may be arranged to form a bayonet
coupling with co-operating means at the lower end of

“the drilling rod.

Below the invention will be described in greater
detail, reference being had to the accompanying
drawings, in which:

FIG. 1 shows a longitudinal section through the
lower portion of a drill equipment according to one em-
bodiment of the invention,

FIGS. 2 and 3 are lateral views illustrating two alter-
native designs of the inner drill bit; and

FIG. 4 is a top plan view of the inner drill bit show
in FIG. 3. :

Reference numeral 1 designates a casing pipe which
may consist of one or more interconnected sections. At
its upper end (not shown in the drawing) the casing
pipe 1 is arranged to be connected to a boring machine,
while at its lower end it is provided with an externally
threaded end portion 2 of reduced diameter on which
an internally threaded socket 3 is mounted, said socket
forming the upper portion of a ring-shaped outer drill
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bit 4 having a set of hard metal cutting edges 5.
Reference numeral 6 designates an inner central drill
bit having at its lower end a set of hard metal cutting
edges 7 and at its upper end a tapered neck 8 which has
its smallest diameter at the end thereof remote from the
cutting edges 7 and which is received in a cor-
respondingly shaped central passage 9 in the outer drill
bit 4. The inner drill bit 6 is arranged to be secured con-
centrically in the outer drill bit 4 through frictional en-
gagement between the neck 8 and the inner wall of drill
bit 4 defining the conical passage 9.

Reference numeral 10 designates flushing fluid
passages provided in known manner in the inner drili
bit 6, while reference numeral 11 refers to correspond-

_ing passages or channels having the shape of grooves
provided in the inner wall of the outer drill bit 4. When,
after the termination of a boring operation, it is desired
to expel the inner drill bit 6 from the outer drill bit 4
this can be done either by means of a rod or mandrel in-
serted through the casing pipe 1 or by establishing an
overpressure in the casing pipe.

The inner drill bit 6’ shown in FIG. 2 differs from the
corresponding drill bit according to FIG. 1 only in that

it is provided with an upwardly projecting threaded bolt

12 adapted to facilitate an interconnection between
drill bit 6' and a drilling rod inserted through casing
pipe 1 in such cases where it is desired to continue the
drilling operation with only the inner drill bit.

Also the inner drill bit 6’ shown in FIGS. 3 and 4 is
provided with a projecting bolt 13 serving to enable an
interconnection with a drilling rod. Bolt 13 is, however,
provided with axially and circumferentially extending
grooves 14 and 15, respectively, which form bayonet
coupling means.

Naturally, the invention is not restricted to the em-
bodiment above described but includes a number of
modifications and alternative embodiments. For in-
stance, the interconnection between the inner and the

outer drill bit can be obtained by designing them for.

- threaded engagement with each other, or the drill bits
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may be provided with bayonet coupling means.

What is claimed is:

1. A drilling device that is especially useful for
drilling in earth or loose rock, comprising in combina-
tion:

a. a casing pipe, :

b. an outer drill bit means connected to the lower
end of said casing pipe in such a manner that rota-
tion of said casing pipe will cause rotation of said
outer drill bit,

. a central opening in the lower portion of said outer
drill bit, said central opening having tapered side
walls that form a frustro-conical section that
diverges outwardly in a downward direction,

. an inner drill bit,

e. said inner drill bit having a tapered neck section
that is shaped so that it will only frictionally engage
the inner surface of the central opening in said
outer drill bit,

f. said inner drill bit being provided with coupling
means for connecting the same to a drill rod in-
serted through the casing pipe so as to permit con-
tinued drilling by only the inner driil bit after ter-

. mination of the simuitaneous drilling with both
drill bits,

whereby o . . .
1. rofational and impact forces applied to said casing

means will be transmitted to both sald outer drill
bit and said inner drill bit and

2. said inner drill bit can be expelled from engage-

ment with said outer drill bit by the application of
a rod inserted through the interior of the casing
pipe.

2. A drilling device accordmg to claim 1 charac-
terized in that said coupling means include a threaded
bolt projecting upwardly from the inner drill bit.

3. A drilling device according to claim 1 charac-
terized in that said coupling means is in the form of a
bayonet coupling means.

» * * * * *



