Drilling rig and drilling nethod The present invention
relates to a drilling rig conprising a mast a drilling
drive mounted for displacenment thereon, and a drilling

el enent, which can be rotatably driven and noved al ong
the mast by the drilling drive system the drilling

el ement conprising a continuous screw auger disposed
bel ow the drilling drive system and an extension which

is connected to the continuous screw auger and which
extends upwardly through the drilling drive. The
invention further relates to a drilling nethod, in

which a drilling elenment is rotatably driven and noved

al on o TBShg inTeans of a drilling drive, the

dril i Sing a continuous screw auger

di sposed below the drilling drive and an extension

whi ch is connected to the continuous screw auger and

whi ch extends upwardly through the drilling drive.
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The obj ect underlying the present invention is to

provide a drilling rig and a drilling nethod, by neans

of which bore holes can al so be efficiently created

with the aid of continuous screw augers beyond the

| ength of the latter, whilst enguring good quality of

the bore holes. This object 4s achieved according to

the invention with a drilling rig having the features

of aiml and by a drilling nethod having the
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It is particularly preferred, according to the
i nvention, when the displacenent head conprises a
cylindrical displacenment section, the dianeter of

which is approximately equal to the drilling dianmeter.
The drilling diameter is predeterm ned by the outside
di aneter of the drill helixes on the continuous screw

auger or by correspondi ng radg al cutting edges at the
bottom end of the continuous screw auger. The

di spl acenment 4 section can be slightly smaller or
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S bore hole. At the sane tine, the displacenent
el ements can serve as wear parts that can be easily
repl aced when subjected to heavy-duty earth renoval.

The drilling nethod of the invention is characterized
inthat ina first drilling step continuing to a first
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This effect is assisted, according to the invention, by providing an upper helix, capable
of conveying earth material downwardly to the displacement section during the drilling
operation, on the upper conical section. This helix thus has a reversed pitch direction
compared with the helixes of the continuous screw auger or the helix provided on the
lower conical section. The upper helix actively conveys earth material falling from above

into the zone of the displacement section.

In a preferred embodiment of the invention, the displacement section and/or at least
one of the conical sections thereof is further provided with displacement elements. The
displacement elements can be welded-on strips or arcuate segment-shaped elements,
which improve the action of forcing or incorporating earth material into the wall of the



Fig. 2is a diagranmmatic side view of the drilling rig
shown in Fig. 1 on conclusion of the first drilling
step; 6 Fig. 4is a diagrammtic partial view of the
drilling rig of the invention during the first
drilling step; and Fig. 5is a diagrammtic partia
view of the drilling rig of the invention during the
second drilling step. Adrilling nmethod of the
invention together with a drilling rig 10 of the
invention is illustrated in Fidbres 1to 3. As shown
in Fig. 1, the drilling rig 10 conprises an
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22. method of the invention. This drilling method makes it possible to create the %Srre hole in
a single continuous operation or intermittently in a number of steps, the drilling element
being withdrawn at definite time intervals or at certain depths. Particularly effective
stabilization of the wall of the bore hole can thus be achieved by virtue of the fact that

the displacement head travels past the wall of the bore hole several times.

For creation of a foundation element, it is preferred, according to the invention, that the
filling material used to form the foundation element is introduced into the bore hole

when the final depth has been reached. The filling material can be a dry material, for

example, sand, lime, or the like or a settable suspension such as a concrete mix. The
filling material is preferably introduced into the bore hole through a central core tube in

the continuous screw auger.

The invention is further explained below with reference to preferred exemplary

embodiments illustrated diagrammatically in the attached drawings, in which:

Fig. 1 is a diagrammatic side view of a drilling rig of the invention at the

commencement of the drilling method of the invention;

Fig. 2 is a diagrammatic side view of the drilling rig shown in Fig. 1 on

conclusion of the first drilling step;

Fig. 3 is a diagrammatic lateral view of the rig-shown in Fig. 1 and Fig.

2 in the second drilling step;



The I ength of the continuous screw auger 22 is
adjusted to that of the mast 12 and is approxi mately
equal to the length of the nast 12. In the exenplary
enbodi nent illustrated, the mast has a | ength of about
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shown in Fig. ling material can be fed into the
bore hole 6 at the botton1end of the continuous screw
auger 22 from a suspension port 34 at the top end of
the extension 30 via the inner cavity of the extension

30 and the core tube 24. Fig. 4 illustrates the

drilling nmethod of the invention during the first
drilling step. Here, a bore hole 6 is forned in the
ground 2 by the continuous screw auger 22. Feed

hel i xes 26 convey the renoved earth material 4

upwardly out of the bore hole 6 toward a surface 3.



8 On conclusion of the first drilling step, when the
maxi mum novenent di stance of the drilling drive 16 has
been reached and the continuous screw auger 22
penetrates the ground 2 over its entire length, the

di spl acenment head 40 forces the earth material 4 being
conveyed upwardly aside into the wall of the bore hole
7, as shown in Fig. 5. 1In the preferred exenplary
enbodi ment, the displacenment head 40 conprises an
approximately central, cylindrical displacenent
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a ﬂﬁﬂﬂQ'PQRﬁncal shape the di ameter of which
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the wall of the bore hole as proposed by the invention. On conclusion of the second
drilling step, in which the bar-shaped extension is moved into its bottom end position as
shown in Fig. 3, filling material can be fed into the bore hole 6 at the bottom end of the
continuous screw auger 22 from a suspension port 34 at the top end of the extension 30

via the inner cavity of the extension 30 and the core tube 24.

Fig. 4 illustrates the drilling method of the invention during the first drilling step. Here, a
bore hole 6 is formed in the ground 2 by the continuous screw auger 22. Feed helixes
26 convey the removed earth material 4 upwardly out of the bore hole 6 toward a
surface 3. The excavated earth material 4 can be removed from here and hauled away

in known manner.

At the top end of the core tube 24 of the continuous screw auger 22 there is disposed a
tube connection 25, to which the displacement head 40 (not illustrated here) is coupled

non-rotatably.



a mast, a drilling drive displaceably nounted thereon

and a drilling el enment which can be rotatably driven
and noved along the mast by said drilling drive, the
drilling element conprising a continuous screw auger

with a feed helix and a cutting unit for renoving
earth material, the continuous auger being di sposed

bel ow the drilling drive and having I ength which is
approxi mately equal to the |ength of said mast or to a
maxi mum novenent di stance of said drilling drive, and

an extension which is connected to the conti nuous
scr ew Grugaclusiordofetne Erstidrilingvatapd When the aeaximurhmovgen] distgnce of the

drive, ihebRleNe @%'b\éﬁn FdaBiRSana ke SHnBRRES Soré adr 22 penetrates the
out si de surface of the extensjion for tr ttl a .
t or querINd RrRverits entire,lgngth.; the displaggmep) %@3%@??“’%‘5‘% egr material 4
di sposemgbeivedupivaelyasidé inftbelwalsaf tebora hpler 7, anghowh én Fig. S.
extension. 2. The drilling rig as defined in claiml1,
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approximately central, cylindrical displacement section 42, on the outside surface of
which strip-shaped displacement elements 44 are disposed. A lower conical section 46,
the outside surface of which is provided with a lower helix 48, is disposed below the
displacement section 42. The lower helix 48 serves to convey the removed earth

material 4 into the region of the displacement section 42.

The inverted cone-shaped lower conical section 46 is non-rotatably connected to the
continuous screw auger 22 with the aid of the conduit connection 25. The diameter of
the lower conical section 46 continuously increases from the diameter of the core tube

24 to the diameter of the cylindrical displacement section 42.

Conversely, an upper conical section 50 comprising an upper helix 52 is disposed
above the displacement section 42. The upper helix 52 has a counter-conveying
direction in relation to that of the lower helix 48 .so that earth material is conveyed by the
upper helix 52 downwardly to the central displacement section 42 in the usual drilling

direction.
The upper conical section 50 is of a regular conical shape, the diameter of which
uniformly tapers from the diameter of the displacement section 42 upwardly to

approximately the diameter of the bar-shaped extension 30. The bar-shaped extension
30 is connected non-rotatably to the displacement head 40 via an upper tube

connection.



3. The drilling rig as defined in claim1, wherein at
~ | east one of the continuous screw auger and the

extension has a 10 hollow core tube. 4. The drilling

rig as defined in claim1, wherein the displacenent

head has a cylindrical displacenent section, the

di anmeter of which is approxinmately equal to the dril

dianmeter. 5. The drilling rig as defined in claim4,

90

CLAIMS

A drilling rig, comprising
- a mast,
- a drilling drive displaceably mounted thereon and
- a drilling element which can be rotatably driven and moved along
the mast by said drilling drive,
the drilling element comprising
- a continuous screw auger with a feed helix and a cutting unit
for removing earth material, the continuous auger being
disposed below the drilling drive and having length which is
approximately equal to the length of said mast or to a
maximum movement distance of said drilling drive, and
- an extension which is connected to the continuous screw
auger and extends upwardly through the drilling drive,
wherein
- drive ridges are disposed on an outside surface of the
extension for transmitting a torque of the drilling drive,
- a displacement head is disposed between the continuous

screw auger and the extension.

The drilling rig as defined in claim 1,
wherein
the extension is configured as a Kelly bar having drive ridges on the

outside thereof.

The drilling rig as defined in claim 1,
wherein
at least one of the continuous screw auger and the extension has a



wherei n the displacement head has a | ower conica
section, the diameter of which increases fromthat of
a central tube of said continuous screw auger upwardly
to the dianeter of said displacenent section. 6. The
drilling rig as defined in claim5, wherein a | ower
helix is disposed at the | ower conical section, which
hel i x causes earth material to be transported upwardly
to the displacenent sectionig@uring the drilling
operation. 7. The drilling rig as defined in-claim 4,
wherheillowt doze dulspl acenment head has an upper coni cal
section, the diameter of which decreases fromthat of
sai d di spl acenent section upwardly toward said
4.%t€nﬁ@rﬁllin@rig'5§@ie¢ihéb|m Bdiniitg as defined in claim?7,
erein

wherein
the displacement head has a cylindrical displacement section, the

diameter of which is approximately equal to the drill diameter.

The drilling rig as defined in claim 4,

wherein

the displacement head has a lower conical section, the diameter of which
increases from that of a central tube of said continuous screw auger

upwardly to the diameter of said displacement section.

The drilling rig as defined in claim 5,

wherein

a lower helix is disposed at the lower conical section, which helix causes
earth material to be transported upwardly to the displacement section

during the drilling operation.

The drilling rig as defined in claim 4,

wherein

the displacement head has an upper conical section, the diameter of
which decreases from that of said displacement section upwardly toward

said extension.

The drilling rig as defined in claim 7,

wherein

an upper helix is disposed at said upper conical section, which helix
causes earth material to be transported downwardly to the displacement



an upper helix is disposed at said upper conica
section, which helix causes earth material to be
transported downwardly to the displacenment 11 section
during the drilling operation. 9. The drilling rig as
defined in claim4, wherein said displacenent section
and/or at |east one of said conical sections are

provi ded with displacenent elenments. 10. Adrilling
nmet hod, particularly one impbenenting a drilling rig
as defined in claim1l1, wherein a drilling elenment is
caussdtiomduongtres dniting speratie. al ong a nmast by neans of
adrilling drive, the drilling elenent has a

conti nuous screw auger with a feed helix and a cutting

o.un! {TE GRTEHg Belddmnt dlaink i ng drive and an
ext ensi on ich is connected to said continuous screw
auga¥heffid ext ends upwardly through the drilling drive,

and s%‘fci Mﬁgfaicgﬁh%%t Q%&iow arffor lQébt%?xe%ts%iicféorﬁHélfs%ﬁorg are
the extension for fransmtting a torque of the
dr i |dgrovided miithadisplacereemt, elements.

10. A drilling method, particularly one implementing a drilling rig as defined in
claim 1, wherein a drilling element is caused to rotate and is moved
along a mast by means of a drilling drive, the drilling element has a
continuous screw auger with a feed helix and a cutting unit disposed
below the drilling drive and an extension which is connected to said
continuous screw auger and extends upwardly through the drilling drive,
and drive ridges are disposed on an outside surface of the extension for
transmitting a torque of the drilling drive,
wherein,
in a first drilling step, the drilling drive is depressed to a lower end
position of the bottom end of the mast where a first drilling depth
approximately equal to the length of said continuous screw auger is
reached, and earth material is transported to the surface by propelling
action of the feed helix and cutting unit on said continuous screw auger,
and
in a second drilling step starting from said first drilling depth of said
continuous screw auger, earth material is fed to a displacement head
arranged between the continuous screw auger and the extension,
wherein by means of the displacement head the earth material is forced
into the wall of a bore hole.

11. A method for the production of a foundation element,



inafirst drilling step, the drilling drive is
depressed to a |l ower end position of the bottom end of
the mast where a first drilling depth approxi mately

equal to the length of said continuous screw auger is
reached, and earth material is transported to the
surface by propelling action of the feed helix and
cutting unit on said continuous screw auger, and in a
second drilling step startiq3g fromsaid first drilling
depth of said continuous screw auger, earth materia

S ﬁmﬁyem a di spl acement head arranged between the
contl crew au d t.he ext ion £ein.
roar b ol S peeh ¢ hllfo PSS PR e g F GinT f0 and
for aeskrl fHeOfind &iringl détp‘th aaabcue@nmiheevealmn eatedsl ‘sqmaced

t he production of a foundation el enent, ﬁ% wher ei n
bor dn i Boieshqle sxitrrethefoundatignialemag met hod as
defined in claim10 and when the final drilling depth
has been achieved, filling material is placed in the
bore hole to formthe foundation el enent.



