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Drill for making a pole in the ground and method
applying this drill.

Drill for making a pole in the ground, whereby this
5 drill (9) is provided with a passage (15) and whereby
this drill has at the bottom a screw—shaped
displacement part (11) of which the outside increases
in radius upwardly, up to a diameter larger than that
of the drill tube (8), characterised in that the
10 displacement part (11) passes with its upper extremity
into a cylindrical part (12) which is provided on its
mantle with at least a screw blade (13) which runs in
the shape of a screw in the same direction as the
displacement part (11), but of which the pitch (S2) is

15 larger than the pitch (S1) of the displacement part
(11).

Figure 2.
20
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Drill for making a pole in the ground and method

applying this drill.

Thls invention relates to a drill and to a method for

making a pole in the ground.

Building constructions which are built on the ground of
which the upper layers are compressible, are mostly
erected on foundation poles which penetrate through the

compressible upper ground layers, until deep enough

into a sufficiently thick hard ground laver.

The resistance of the ground against the sinking of a
pole with a certain diameter rapidly increases with the
depth to which the pole has penetrated the good ground.

The maximal resistance is reached at a depth of

approximately four times the diameter of the pole in
good ground.

On the basis of results of ground research and the load

which must be taken by a pole, the most economic pole

length and pole diameter can be determined.

However, this calculation is only reliable if the

resistance of the fixed bearing-power in the ground

layer is not reduced during the making of the pole.

However, the ramming causes vibrations in the ground

and knocking sounds, which are both a hinder for the
surroundings.
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This hinder is 1larger as the poles have a larger
diameter and have to be driven deeper 1into the hard

ground. As a result thereof, the maximal diameter of a
plle is limited.

As. a consequence, especially for making poles with a
relatively large diameter, first a hole is made in the
ground by means of a drill, and during the removal of
this drill a hardening material such as concrete 1is

poured in the liberated space in the drill hole.

Thereby especially two kinds of drills are used: screw

drills and displacement drills.

A screw drill or auger consists of a thin drill tube

closed at the bottom by a lost tip.

This screw ‘drill 1s screwed in the ground under a
downward pressure. When the desired depth 1s reached,
concrete 1is pumped in the drill tube, while the screw
drill 1is retracted from the ground, mostly without
rotation. The lost tip remains in the ground. The

concrete fills the hole under the screw drill.

During the drilling in of the screw dri1ll, the surface.
Of the screw blade which is in the ground 1ncreases.
Since also the ground pressure lncreases, the friction
resistance against the drilling in by a penetration per
revolution equal to the pitch, increases by the square
of the depth. The continuous screw blade can raplidly
no longer penetrate the ground by the pitch per

revolution. As a result, a crevice develops between
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the top of the ground above a winding of the screw

blade and the bottom of the winding above it.

This crevice which extends in the shape of a screw
along the entire drilling depth, is filled with air
under atmospheric pressure and causes that the
surrounding ground is eased during the drilling 1in,
Chus decreasing the resistance against the penetration
0of the screw drill in the ground, but which is very

detrimental for the bearing-power of the pole.

Atter the removal from the ground, the ground material

which remained between the windings of the screw blade

1s removed. This material needs to be carried off,

which 1s mostly also a problem.

Displacement drills allow to make the drill hole

without removing ground material. Such drills contain
a hollow tube which is closed at the bottom by a lost

Cip, and which is surrounded by a drill head which

thickens 1in the shape of a spiral upwardly and

subsequently narrows in the shape of a spiral and which

1s moreover provided on the broadest part with a screw
blade.

During the drilling into the ground, the drilling
machine exerts a dOwnward pressure on the drill tube
and the drill blade also exerts a downward pressure on
the drill if the penetration per revolution 1s smaller
than the pitch of the drill blade.

The bottom of the drill head then assures a sideways
displacement of the ground  and, at least 1in

compressible ground, the drill sinks per revolution by
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little less or even more than the pitch of the screw
blade. The compressed ground then forms a casing which

temporarily protects the drill hole from collapse.

In solid, difficult to compress, ground, however, an
empty space can develop at the bottom of the screw
blade, since the sinking per revolution is considerably
smaller than the pitch of the screw Dblade. At the

place of this empty space the ground 1s eased and the

bearing-power of the pole is much less.

During the screwing .out, the lost Cip remains in the
ground, and concrete is poured, through the drill tube
and the drill, into the space coming free under the
drill. The ground which has fallen around the drill
tube and the ground which has been brought by the screw
plade from under the drill to this place around the

drill head, is again displaced by the upper part of the
drill head.

Thereby it is possible that in solid ground the drill

1s transported down.

This ground is then pushed in the poured concrete so

that the effective diameter of the pole decreases and

hence its bearing-power.

occurs 1mperceptibly and there is no inspection

possible in this respect.
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The present invention is directed to a drill for making a pole

in the ground which does not present the above-
mentioned disadvantages and which can have a lérge
bearing-power for a given diameter and which makes
easing of the ground impossible even with large

diameters and/or in very heavy ground, both during the
drilling in and the drilling out.

More specifically, the invention is directed to a drill for making a pole in the
ground, comprising:

a top and a bottom lead end;

a screw-shaped displacement part at said bottom lead end, said
displacement part having a pitch and having an outside radius which increases
upwardly up to a diameter larger than an outer diameter of a drill tube with which
said drill i1s to be used;

a main cylindrical part integrally disposed above said displacement
part, said main cylindrical part having a mantle;

at least one screw blade disposed on said mantle, said at least one
screw blade having a larger pitch than the pitch of said displacement part and
running in the shape of a screw in the same direction as said displacement part;
and

an axial passage through Said displacement part and said main
cylindrical part.

Preferably, the above drill also comprises a lost tip attached to said
displacement part such that said bottom lead end is closed.

Preferably, the screw-shaped displacement part extends over approximately one
turn. .

Preferably also, the screw blade of the cylindrical part extends over

approximately one turn.

On the cylindrical part, several screw blades can be
applied one above the other. The pitch thereof amounts
to between approximately two times and approximately

two and a half times the pitch of the displacement
part.

' Vs N AL s g W A SR B W e
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The 1invention also relates to a method for making a
pole 1n the ground whereby a drill according to the
invention is drilled into the ground and drilled out
agaln 1in the opposite sense of rotation, while a
hardening material is applied in the liberated space 1in
the drill hole, possibly leaving the lost tip in the
ground, whereby the drilling in takes place at a speed
whereby the downward movement of the drill per
revolution 1is at least equal to the pitch of the
displacement part and the drilling out takes place at a
speed whereby the upward movement of the drill per

revolution is approximatély equal to the pitch of the

screw blade on the cylindrical part.

In order to better show the characteristics of the
invention, a preferred embodiment of a drill and a
method for making a pole in the ground according to the
invention are described hereafter, as an example
wilithout any limitative character whatsoever, reference
peing made to the accompanying drawings, in which:
figure 1 schematically represents a side view
©0f a complete drilling installation provided
with a drill according to the invention;
figure 2 represents at an enlarged scale a side

view of the drill of the installation according

Co the invention of figure 2;

figure 3 represents a bottom view of the drill
of figure 2;

figures 4, 5, 6 and 7 represent cross-sections
according to lines IV-IV, V-V, VI-VI and VII-

VI1 respectively in figure 2;
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figures 9 to 12 schematically represent the
drill with the drill tube represented 1in
consecutive phases during the application of
the method according to the invention:

5 figure 13 represents a side view analogous to

that of figure 2, but only of the bottom part

of the drill and with respect to a different
embodiment of the invention.

10 The drilling installation according to figure 1
comprises a movable chassis 1 with a mast 2 mounted
thereon, which can be toﬁpled down and which is erected
vertically during the drilling. During the drilling,
the chassis can be stabilised on the ground surface 4

15 by means of supports 3, or can be anchored in the
ground by means of anchors.

A drilling table 5 can slide over the mast 2. On the
chassis 1 two winch mechanisms 6 and 7 are mounted,
20 namely a winch mechanism 6 to pull the drilling table 5

up and a winch mechanism 7 to push this drilling table
> down.

The drilling installation further comprises a drill
25 tube 8 which connects at the bottom to a drill 9. The
drill tube 8 passes Chrough a turning mechanism 10
which is mounted in or on the drilling table 5 and can

be grasped by this turning mechanism 10 to be rotated

and/or moved up or down with the drilling table 5.
30

According to the invention the drill 9 comprises a

displacement part 11 of which the outside broadens in

the shape of a spiral away from the bottom extremity of

the drill, and thus increases in diameter and, Jjoined
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Co the upper extremity of this dlsplacement part 11, a
cylindrical part 12 which is provided on the bottom
extremity of its mantle with one screw blade 13 of

which the pitch is larger than the pitch of the
displacement part 11.

The displacement part 11 extends over approximately one
turn and connects at the bottom to a lost tip 14 which

temporarily closes an axial passage 15,

The screw blade 13 also extends over approximately one
turn and starts there where the upper extremity of the
spiral-shaped outer wall of displacement part 11 Jjoins
the mantle of the cylindrical part 12, which 1is
pevelled in the shape of a spliral at the bottom.

The sense of rotation of the screw blade 13 is the same
as that of the displacement part 11 but the pitch of
this screw blade 13 is much larger and preferably two

O two and a half times the pitch of this displacement

part 11. This screw blade 13 has a constant outer
dliameter.

In the represented example, a second screw blade 16 is
applied on the cylindrical part 12 near the upper
eXtremity. This second screw blade 16 is directed in
the same sense and has the same pitch and outer

diameter as the screw blade 13. It also extends over
approximately one turn.

The diameter DS1 of the screw blades 13 and 16 fulfils
the following equation:

DS1? = DC1? x S2/(S1-S2)
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in which DC1l is the diameter of the cylindrical part
12;

S1 1s the pitch of the displacement part;

S2 1s the pitch of the screw blade 13.

The length of the cylindrical part 12 1s approximately

equal to five times the diameter DC1.

The upper extremity of the cylindrical part 12
connects, by means of a spirally upward narrowing
passage part 17, which thus has an outer wall of which
the radius gradually decreases towards the top, to a

second cylindrical part 18 with a smaller diameter DC2
which fulfils the following equation:

DCZ2% = DC1? x (S8S2-S1)/82

The pitch of the passage part 17 1s approximately equal
to the pitch S2 of the screw blade 13.

The length of this second cylindrical part 18 1is

approximately equal to three times the diameter DC1 of
the cylindrical part 12.

Also on this second cylindrical part 18 are mounted one
OL mOore screw blades 19, in the represented example two
screw blades 19, which extend over one turn 1n the same

sense oOf rotation and with the same pitch as the screw
blades 13 and 16.

These screw blades 109 have a constant outer diameter

DS2 which is approximately equal to the outer diameter

DCl of the first cylindrical part 12,
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By means of a second passage part 20 of which the outer

wall gradually decreases in radius towards the top and
which has the same pitch S2 as the screw blades 13, 16
5 and 19, the upper extremity of the second cylindrical
part 18 connects to a cylindrical end part 21 of which

the outer diameter is approximately equal to the
diameter D of the drill tube 8.

10 Thls end part 21 is provided on the outside with a
screw blade 22 which extends over approximately one
turn 1n the same sense and with the same pitch as said

screw blades 13, 16 and 19, and which has a constant

outer diameter DSE which fulfils the equation
15

DSE? = D2 x S2/(S2-S1)

The end part 21 is provided at its extremity with and
internal relief which is formed for lnstance by ribs 23
20 and which is complementary to a corresponding relief
which is formed for instance by grooves 24 in the

outside of an end part 25 with a smaller diameter of
the drill tube 8.

25 The end parts 21 and 25 form two mutually fitting parts

of a coupling with which the drill tube 8§ can thus be
coupled to the drill 9.

This drill tube 8 can itself consist of several parts

30 which can be coupled to each other with such coupling

parts. 1In figure 8 a bottom part of this drill tube 8
1S represented.
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As represented in this figure 8 each part of the drill

S~

tube 8 1s provided with several screw blades 26 which
eXxtend over one turn in the same sense and with the
same piltch as said screw blades 13 and 16, and which

have a constant diameter which is approximately equal

o the outer diameter of said screw blade 22.

It 1s clear that between the end part 21 and the second
cylindrical part 18 one or more additional cylindrical
parts and passage parts may be applied, especially in
case of very large diameters of the pole to be formed.

For that matter, figureé 9, 10 and 11 'schematically

represent a drill 9 with three cylindrical parts.

A third or subsequent cylindrical part has a diameter
which fulfils the following equation:

DCX® = (DCX-1)2 x (S1-S2)/s2, whereby DX-1 1is the
diameter of the cylindrical part below 1it.

The diameter of the screw blade on a subsequent
Cylindrical part is each time approximately equal to
the diameter DCX-1 of the cylindrical part below it.

The displacement part 11 and the passage parts 17 and
20 are massive around the passage 15. The cylindrical
parts 12 and 18 are hollow and have internally a tube

part 27 of which the inside forms the passage 15 at the
place of these parts.

This passage 15 has everywhere approximately the same
dliameter, which is so large that concrete of an other

hardening material can be poured fast enough.
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In the following table some examples are given of the

different values of diameter and pitch in cm with two
and three

(X=3) cylindrical parts, respectively:
S1 S2 D DC1 DS1 DC?2 DSE
10 20 27.3 41 58.0 29.0 38.6
10 20 29.9 46 65.0 32.5 42 .3
10 20 29.9 51 12.0 36.0 42 .3
9 21 32 .4 56 74 .0 42 .3 42.9
9 21 32.4 61 80.7 46.1 42 .9
9 21 32.4 66 87.3 49.9 42.9
S
S1 S2 D DC1 DS1 DC2 DCX DSE
8 22 36 71 89.0 56.6 45,2 45.1
8 22 36 76 95.3 60.6 48 .4 45.1
8 22 36 81 101.5 64.6 51.5 45.1
In order to form a pole in the ground with the
installation described above, the following method is
used.
10

By means of a winch 7, the drill table 5 is pushed down
and the drill tube 8 and thus also the drill 9 coupled
therewith are rotated by the drill table 5 in such a
way that the drill 9 is drilled into the ground.

15 .
This takes place with a downward movement which is for

each rotation or turn of the drill 9 at least equal to

the pitch S1 of the displacement part 11.

20 By the displacement part 11 a volume of ground V1 is
displaced per turn, equal to pi x DCl2? x S1/4.
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By the screw blade 13 a volume of ground V2 1is
displaced, equal to (DS12 - DC1l2) x A X pi/4, whereby A
1s the thickness of the screw blade 13. V2 amounts to

only 5 to 6% with respect to V1.

By the screw blade 13 a volume of ground V3 1is

transported up per turn, equal to (DS12 - DC1%) x (S1 -
S2) x pi/4.

The dimensions of said diameters and pitches are
adjusted in such a way that V3 approximately equals V1.
As a result, no empty space will develop under the
screw blade 13, since the space under this screw blade
13 1s immediately filled with ground which was

displaced by the displacement part 11. Therefore, no

easing of the ground can develop. The volume V2 must

be purely compressed.

Only a small volume needs to be compressed, only enough

Lo prevent an easing of the ground, thus requliring a

minimal energy for the drilling in.

At first, one drills through the loose ground with a

descent per turn of more than S1 and in practice almost

St

equal to the pitch S2 of the screw blade 13, for

instance over approximately 9 m, as represented 1in

figure 9 which relates to the drilling with a drill
with three cylindrical parts.

Due to the downward speed which is more than S1 per

turn,- the screw blades 13 and 16 will Cransport less

ground up, and more ground will be compressed, thus
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forming a compressed cohesive ground mantle around the
dri1ll 9.

Subsequently, one drills through a transitory area and

finally over a distance of at least 8 times the

ground, in solid ground  up to for lnstance
approximately 14 m, as represented in figure 10. This

still takes place at a descent speed higher than S1 per
turn.

Hereby it may be necessa‘ry to anchor the chassis 1 in

the ground or to apply a counterwelght on this chassis
1.

In order to be certain that the drill descends also in
the solid ground with a distance of at least the value

of S1 per turn, the downward movement of the drill

table 5 is measured with a device 28 which is mounted
on the mast 2, and the number of revolutions of the
drill tube 8 is measured by a device 29 mounted on the
drill table 5. From these data, a micro processor can
control the winch 7 and the turning mechanism for the

drill head 5 in such a way tThat the above-mentioned
requirement is met.

Due to the relatively large length of the cylindrical
part 12, the ground which is transported up by the
transport blades 13 and 16 is brought to a place where

the ground 1is relatively compressible so that the
displacement is relatively easy later on.
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Arter reaching the desired depth, the sense of rotation

of the drill table 5 is reversed and this table 5 1is
pulled up by the winch 6. |

During this drilling out concrete is poured 1in the
drill tube 8 through a funnel 30.

Due to the weight of the concrete, the lost tip 14

remains in the ground, as represented in figure 11.

This drilling out takes place at a rise per turn of a
distance which is almost equal to the pitch S2 of the
screw blades 13 and 16. This can also be adjusted by

sald micro processor which controls among other things
the winch 6.

As a result, it 1is assured that also during the
drilling out no easing of the ground takes place and

also that no ground is pushed in the poured concrete.

As represented 1in figure 12, a concrete pole 1is
obtained with a diameter equal to the diameter DCI of

the first cylindrical part 12, but with a concrete

screw blade on it which corresponds with the screw-

shaped groove made by the screw blades 13 and 16.

In this way poles with a large diameter and/or into

very hard ground can be made in a ground which is

guaranteed not to ease, so that the poles have a large
bearing-power.

In figure 13 an embodiment of the drill 9 is

represented which is especially destined for the rarely
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occurring case that immediately below a loose ground

layer a very hard ground laver is present.

In such a case the screw blades 13 and 16 can deliver

5 practically no pulling power since they are located in
100se ground.

For thls reason, in this embodiment of the drill 9 the
. displacement part 11 is extended towards the bottom by
10 an extension piece 31-32. The lost tip 14 connects to

the bottom extremity of this extension piece 31-32.

Thlis extension piece 31-32 consists of a cylindrical
body 31 through which the passage 15 extends, and of
15 which the outer diameter is approximately equal to the
outer diameter of the tube part 27, and of a SCrew
blade 32 mounted thereon, with the same sense of
rotation and pitch as the screw blades 13 and 16 but

with a smaller outer diameter which is slightly larger

20 th.an_,twice the largest radius of the displacement part
11.

This'screw blade 32 helps to pull the displacement part
11 in the hard ground laver.
25

The present invention 1is in no way limited to the
embodiments described above and represented 1in the
drawlngs, but such a drill and method applying this

drill can be realised in many varlants without leaving
30 the scope of the invention.

More -specifically, the number of screw blades on the
Cylindrical parts 12 and 18 need not necessarily be

exactly two. One or more than two screw blades are
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possible. Also on the end part 21 no or more than one

sCrew blade can be applied.

These screw blades need not necessarily extend over
5 eXxXactly one turn.
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WHAT IS CLAIMED IS:

1. A drill for making a pole in the ground, comprising:

a top and a bottom lead end;

a screw-shaped displacement part at said bottom lead end, said
displacement part having a pitch and having an outside radius which increases
upwardly up to a diameter larger than an outer diameter of a drill tube with which
said drill is to be used;

a main cylindrical part integrally disposed above said displacement
part, said main cylindrical part having a mantle;

at least one screw blade disposed on said mantle, said at least one
screw blade having a larger pitch than the pitch of said displacement part and
running in the shape of a screw in the same direction as said displacement part;

and

an axial passage through said displacement part and saild main

cylindrical part.

2. Adrill according to claim 1, further comprising:

a lost tip attached to said displacement part such that said bottom
lead end is closed.

3. A drill according to claim 1 or 2, wherein said screw-shaped

displacement part extends over approximately one turn.

4. A drill according to any one of claims 1 to 3, wherein said at least
one screw blade disposed on said mantie of said main cylindrical part extends

over approximately one turn.

5. A drill according to any one of claims 1 to 4, wherein said at least
one screw blade is located on a bottom extremity of said mantle of said main

cylindrical part.

ALY A N AR AT RTRCCA S T ST ASETRE R A 32
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6. A drill according to any one of claims 1 to 5, wherein said at least
one screw blade has a constant outer diameter.

7. A drill according to any one of claims 1 to 6, comprising several of

said at least one screw blade that are approximately equal and disposed one

above another on said mantle of said main cylindrical part.

8. Adrill according fo any one of claims 1 to 7, further comprising:
at least one subsequent cylindrical part disposed above said main
cylindrical part, said subsequent cylindrical part having a smaller radius than the
cylindrical part located below it; and
at least one upward spirally narrowing transition part which

connects said subsequent cylindrical part to the cylindrical part located below it.

9. Adrill according to claim 8, further comprising:
at least one subsequent screw blade disposed on said subsequent
cylindrical part, said at least one subsequent screw blade having an outer
diameter approximately equal to the diameter of the cylindrical part located
below it, said at least one subsequent screw blade extending in the same
direction and with the same pitch as said at least one screw blade on said main

cylindrical part.

10. A drill according to claim 8 or 9, further comprising:
an end piece located at said top and above the uppermost
subsequent cylindrical part, said end piece having an outer diameter such that
said end piece may be coupled to a drill tube with which said drill is to be used;
and
a subsequent upward spirally narrowing transition part which

connects said end piece to the uppermost subsequent cylindrical part.

11. A drill according to claim 10, further comprising:
a drill tube coupled to said drill by said end piece; and
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additional screw blades disposed on said dnll tube and said end
piece, said additional screw blades extending in the same direction and having

the same pitch as said at least one screw blade on said main cylindrical part.

12. A drill according to any one of claims 1 to 11, further comprising:
an extension piece having a cylindrical body, said extension piece
extending downward from said displacement part; and
an extension piece screw blade mounted on said cylindrical body

of said extension piece.

13. A method for making a pole in the ground using a drill comprising a
top and a bottom lead end; a screw-shaped displacement part at said bottom
lead end, said displacement part having a pitch and having an outside radius
which increases upwardly up to a diameter larger than an outer diameter of a
drill tube with which said drill is to be used; a main cylindrical part integrally
disposed above said displacement part, said main cylindrical part having a
mantle: at lest one screw blade disposed on said mantle, said at least one screw
blade having a larger pitch than the pitch of said displacement part and running
in the shape of a screw in the same direction as said displacement part; and an
axial passage through said displacement part and said main cylindrical part,
comprising the steps of:

drilling said drill into the ground in a direction of ration at a speed
whereby downward movement of said drill per rotation of said drill is at least

equal; to said pitch of said displacement part;

drilling said drill out of the ground in an opposite direction of
rotation at a speed whéreby upward"movement of said drill per rotation of said
drill approximately equals said pitch of said screw blade on said main cylindrical
part; and '

applying a hardening material through said axial passage in said

drill into the liberated space of the drill hole.
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