1 PILE BORING TOOL FOR PRODUCI NG A PI LE BORE The
“invention relates to a pile boring tool for producing
a pile bore, having a central tube coaxial to the
boring axis, at |east one edge directed transversely
to the boring axis and on which is |ocated a
plurality of cutting teeth and a conveying device for
recei ving and/ or conveying away the material renoved
by the cutting teeth. Pile bores are e.g. used to
produce pile foundations, sb-called foundation piles,
for buildings. Such foundations are necessary if the
subsoil on which the building is to be erected does
not have an adequate bearing power. Thus, by neans of
pile bores__large colum-like. cavities are driven
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are filled wwth cenent or sonme simlar material. In
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bori ng screw wh
if the subsoil on Wthh the building is to be erected does not

have an adequate bearing powef. Thus, by means of pile bores
large column-like cavities are driven sufficiently far into the
ground to ensure an adequate bearing power. Subéequently said
cavities are filled with cement or some similar material. In
order to be able to ensure a maximum foundation stability, it
is particularly important that the piles can be made in the
ground at the precisely calculated location. More particularly

deviations in the boring direction must be avoided.

As pile boring tools e.g. so-called boring buckets are known.
Such pile boring tool are operated in a discontinuous boring
process, i.e. firstly the pile boring tool is bored into the
ground. When sufficient soil has been loosened and the boring
bucket has filled, the tool with the soil is drawn out of the .
pile borehole. The boring bucket is emptied and then boring can

be continued.



can be turned into the ground during boring. In the
case of screw boring the cutting teeth | oosen soi
and the latter is conveyed upwards by a screw
conveyor. Such pile boring tools are used for

conti nuous and di sconti nuous horing. A nounted,
downwar ds directed centre point is used for the
precise orientation and guidance of the pile boring
tool during boring. As such pile bores serve as
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upper guidance is scarcely sufficient for an accurately

directed boring.

The object of the invention is to provide a pile boring tool

permitting a particularly precise pile production.

This object is achieved by a pile boring tool having the
features of claim 1. Preferred embodiments are given in the

dependent claims.

The pile boring tool according to the invention is
characterized in that there are at least two cutting edges in
advance of the cutting teeth in the boring direction and which
are offset with respect to one another and mutually spaced so .

as to form a central free space.

A fundamental idea of the invention is to be able to better
guide the pile boring tool in the desired direction during

boring by a double centring function. A first centring function



i's brought about by the two cutting edges |ocated in
the centre of the underside of the pile boring tool.
Sai d spaced cutting edges on the pile boring too
forma free space in the centre in which part of the
soil is left. Thus, in the ceatre of the pile bore a
guiding cone is fornmed and provides a second centripg
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Otherwise guidance takes place by means of the boring rod which

is spaced from the borehole wall.

It is particularly easy to use a boring bucket if on its
underside there is at least one opening with a closable cover
and the edge with the cutting teeth is located at the opening.
Thus, during boring, the soil loosened by the cutting teeth is
directly fed into the interior of the boring bucket. As a
result of the possibility of closing said opening, it is
possible to close or seal the boring bucket when it has been
filled with soil and is removed from the borehole for emptying

purposes. Thus, no soil can drop back into the borehole.

In the case of a particularly preferred pile boring tool the at
least two mutually spaced cutting edges are constructed
integrally as an auger bit. As the auger bit ig intended for

the directional guidance of the pile boring tool, very



| east two nutually spaced cutting edges are

constructed integrally as an auger bit. As the auger

bit is intended for the directional guidance of the

pile boring tool, very 4 considerable forces act

thereon. It is consequently advantageous to

integrally construct said cutting edges in order to
| e.to hetter handl e the forces which occur. In
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construction for clesing the boring bucket opening and which

can be provided without additional expenditure on a boring

bucket.

A further pile boring tool according to the invention is
characterized in that the conveying mechanism has at least one
helix fitted to the central tube. The use of such a conveying
or feed helix as a conveying mechanism offers the advantage
that as a result continucus boring can take place. The soil
removed is conveyed upwards by means of the one or more

helixes.

In order to support the bored borehole with respect to the
adjacent soil, it is particularly advantageous to construct the
central tube for the introduction of suspension. Thus, during
the retraction of the borer a support suspension can be

introduced into the borehole. Said central tube also makes it



renmoved i s conveyed upwards by neans of the one or
nmore helixes. In order to support the bored borehol e
with respect to the adjacent soil, it is particularly
advant ageous to construct the central tube for the

i ntroduction of suspension. Thus, during the
retraction of the borer a support suspensi on can be
intr uced i nto.the boreh Sai d central tube also
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construction. However, it is particularly advantageous for the

receptacle to be polygonal, particularly rectangular. In this

way the torque of the rotary movement of the pile boring tool

is transmitted particularly well to the auger bit.

A particularly advantageocus embodiment of the inventive pile
boring tool has on its top a conmecting device for the
detachable connection to a boring rod. The torque is
transmitted to the pile boring tool through said boring rod,
which can have further screw members. The advantage of a
detachable connection is that both the boring rod and also the

pile boring tool can be used separately or together with other

means.

In order to produce a pile bore with the pile boring tool
according to the invention, provision is also made of a boring
apparatus with a mast, a rotary drive located thereon and a
boring rod, which is driven in rotary manner by the rotary

drive. These means are appropriate so that on producing a pile



transmtted to the pile boring tool through said

boring rod, which can have further screw menbers. The

advant age of a detachabl e connection is that both the

boring rod and also the pile boring tool can be used

separately or together with ofher nmeans. In order to

produce a pile bore with the pile boring. too

according to the invention, provision is algp made of
barecyandy 9gpbhaFataR B ttearhegsendaater arlye d:’m;wreter of such

e . [ od Lch.is driven in .

D ey “By e ot gy B bt aRRa R = v
thg prasir iedise Sorthet $n34ﬂﬂﬂi@singeadpié@tibﬂMMEethérﬁ@le
bggﬁ{ S &dan be reached and al so the diameter of suc

pi éPbore's can be relatively large. The boring

apparatus with the Mast al so fU{th$L s;ablllges the

direction of ;th ile boring tool. e invention is
THR SR OPn 1 Sater iR 4 SReRBPRattieri] heratnabten
reu£fiefd ed pﬂgﬁgf£§&“éhﬁﬂaimkﬂﬁsaﬁﬁécﬁﬁgjéyﬂgyﬁggnggéérammatic
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Fig. 2 A perspective side view of an inventive pile

boring tool with a helix. Figs. 3 & 4 Side views of
Fithe lauge® berspéchive rielet wewpbf ean bn'_[veagi_tvl@obgla Boring

5 A pers iV i.de view o n inventive pile boring
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perspective side view of an inventive pile

FPig. 2 A perspective side view of an inventive pile boring

tool with a helix.

Figs.

3 &4 Side views of the auger bit of an inventive pile
boring tool,

Fig. 5 A perspective side view of an inventive pile boring

tool with in part two helixes.

Fig. 1 shows a perspective side view of an inventive pile
boring tool 1 in an embodiment with a boring bucket 2. By means
of a central tube 20 positioned coaxially to the boring axis a
radial torque is transmitted to the pile boring tool 1. A row
of four cutting teeth 3 for loosening the soil are provided on
an edge 8. Through an opening 11 of the boring bucket 2
upstream of the edge 8 the loosened material can enter the
boring bucket 2. When the boring bucket 2 has been filled with
sufficient material, it is closed with the aid of a rotary
cover 4. As a result of the rotary mounting of the cover 4,
which is firmly connected to an auger bit 5, this can take

place in a particularly simple manner. As a result of a



boring tool 1 in an enbodinment with a boring bucket 2.
By neans of a central tube 20 positioned coaxially to
the boring axis a radial torque is transnitted to the
pile boring tool 1. Arow of four cutting teeth 3 for
| oosening the soil are provided on an edge 8. Through
an opening 11 of the boring bucket 2 upstream of the
edge. 8 the | oosened material can enter the boring
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the boring bucket 2 in order to introduce a suspension into the
borehole. However, in the present construction it is

constructed as a short socket.

The auger bit 5 is detachably fixed to the lower end of the
pile boring tool, being located in a tubular receptacle 10
forming part of the central tube 20. The said receptacle 10 and
the auger bit 5 located therein are detachably connected by a

transverse locking bolt 9.

Fig. 2 shows another embodiment of the inventive pile boring
tocl, where the latter is provided with a helix 21, which is
welded to the central tube 20. Together they form a so-called
screw conveyor. The material broken away by the cutting teeth 3

is conveyed on in the surface direction through the screw

conveyor.



constructed as a short socket. The auger bit 5 is
detachably fixed to the Ilower end of the pile boring
tool, being located in a tubular receptacle 10
form ng part of the central tube 20. The said
receptacle 10 and the auger bst 5 located therein are
detachably connected by a transverse |ocking bolt 9.
anoEEer enbodi nment. of the inventive pile
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introduced into the receptacle 10. As a result of the
detachable fixing of the auger bit 5 to the pile boring tool 1,
it is particularly easy to replace said auger bit 5. Thus, the
pile boring tool 1 can be particularly readily adapted to the
soil characteristics by using different comstructions of the

auger bit 5,

In the area intended for introduction into the receptacle 10,
the auger bit 5 has a through bore 32. For fixing the auger bit
5 to the receptacle 10 the latter also has a bore. These two
bores are positioned in such a way that a locking bolt 9 for
fixing the auger bit 5 can be slid through said two bores. A
step 34 between the cutting edges 31 and the rectangular body
with rounded angles provided for introduction into the
receptacle 10 leads to a particularly good positioning of the
auger bit 5 in the receptacle 10. Said step 34 also makes it
possible for the through bore 32 to coincide with the bore in
the receptacle 10 in such a way that the locking bolt 9 can be

introduced in problem-free manner.



det achabl e fixing of the auger bit 5 to the pile
boring tool 1, it is particularly easy to replace
said auger bit 5. Thus, the pile boring tool 1 can be
particularly readily adapted to the soi
characteristics by using different constructions of
the auger bit 5. 1In the area intended for
introduction into the receptacle 10, the auger bit 5
has a through bore 32. For fixing the auger bit 5 to
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cut out a soil plug which brings about the second
centring function. During boring the soil plug extends

The érh&ﬁ&iﬁt@dtalo'fYahﬁilé%ﬂnge@gn%TLs% sk Nh iR 8 has a
sggé££ éf?i 41. Said second helix 41, in the same way as the
first helix 21, is welded to the central tube 20. The pile
boring tool 1 now has two edges 8, 44 to which are fixed
cutting teeth 3 for removing the soil. In the embodiment shown
said cutting teeth are fitted in a curved line to the edge. The
uge of two edges 8, 44 with the cutting teeth fitted there
offers the advantage that the pile boring tool 1 is subject to
symmetrical loading during boring. This symmetrical loading of
the pile boring tool 1, like the auger bit 5, prevents a
deviation of the pile boring tool 1 from the desired boring
direction. To particularly well maintain the desired boring
direction, an additional guidance edge 45 is provided at the

end of the spindle.

The second helix 41 welded to the pile boring tool 1 is a
three-quarter helix, but this is sufficient for symmetrically
loading the pile boring tool 1. A holding ring 42 is fitted to
the connecting device 22 of pile boring tool 1. This holding



rotation necessary for boring, the soil plug is worked
away by said concavely curved sharp edge 33 so as to
permt a further penetration into the soil by the
pile boring tool 1. The enbodi nent of a pile boring
tool 1 shown in fig. 5 has a iesecond helix 41. Said
‘second helix 41, in the sane may as the first helix
- aé melde to the central e 20Q. The pile boring
£ £Bo ‘éﬁ’@%@o%tl% RhiLenPar g i5asd 1. when
tRyt Latiged e@t hho% fFakener®VENY Hdia | i t
enbodi nent shown said cutting tgggﬁbgref%l%%edﬂo pOSSlble
LRUFSRFIMIRE S heleagt3 Fheonnsstangt @@Ve@@e?s? 8Th¢4e
c¥h ngqt h r 0
o e e R o S Py R For e iy

C@ymﬁ%txngxﬂhd @@dnngtuugld@yinmwzagtoThhe b@wﬁnglmo@alwhlch
e the auger bit

ad g e i,ng t.00
8040 e K158, b PRRUTE oREiPpcobite ndtadiib the
ccbmmmth&_q dﬁﬂlelseQBbOﬁl tige didugetd eBnnd6t Pag tdS Ml by can
nNtain the desired boring direction, an
a %%IE? S GPERREE SUgkP ™S it ipr SUPatY. Y fyRpengAEnoto the
céfierspitiiee 20Theosesoabelink the vekeed: § o fh%heo'ahger bit
borln tool 1 is a three-quarter helix,” but
Ssufdt |%9ﬁPeP§ﬂ°§yﬁﬁ%tP$%ﬁNQQF qfoébﬁngemtmﬁ#nﬁubeb@ﬂ|hgrough
ek POl pdetA holding ring 42 is fitted to the connecting
deV|ce 22 of pile boring tool 1. This holding 10 ring
42 is used for transporting the pile boring tool 1,
t flxed to,the borin
SO iﬁggargghgg%gké%gq%onn OORG RS e® 4@94%1p0551£&e by the
b@DﬂﬂBdKKﬂgaaemrdenQZUaﬁh&san&&nnEGﬁLng hol es 43 are
firstly used for frictionally connecting the
connecting device 22 to the boring rod, which can
e.g. take place by further |ocking bolts. However, the



connecting holes 43 on the angul ar connecting device
22 can also permt a connection for a line supplying
suspension to the central tube 20. For exanple in the
vicinity of the auger bit 5, said suspension can pass
- out of the central tube 20 thmough exit ports. A
particularly accurate pile production is nmade possible
by the boring tool according to the invention. 11
CLAIMS 1. Pile boring tool for producing a pile bore
in the ground, wth a central tube coaxial to the
boring axis, at |east one edge directed transversely
to the boring-axis and on SMMA is provided a
plurality of cutting teeth, and a conveyi ng nmechani sm
for receiving and/or conveying away the soil renoved '
1py tRideclioriing teel hfomhmregluritbhernephle ladrd dast-hkwground,

cutti.ng edges.upstreamof. . the cufting teeth.in the

bor i“ﬁ%% di‘r %ée itgﬁialr:ﬁ ?/mcfoﬁ?(lé\&e%ongg‘ﬁa]? T Sil&cedtahfast
spacetk fddom dieecaned herartredsell9 tHOERR dporGieRt bkl A& on
spa%gi %%,Pile boring tool according to claim]l,
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| easthe &9d logemPHEdviRY Hele cussabBetedvier and that the
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opening. 4. Pile boring tool according to alnpf,
whertdien aulté iag Feath imcheutwalihyg §peeddi @utanidnghédyesre

arenmtually displaced and spaced from one another so as to

form a central free space.

2. Pile boring tool according to claim 1,
wherein the conveying mechanism is constructed as a boring

bucket.

3. Pile boring tool according to claim 2,
wherein on its underside the boring bucket has at least
one opening with a closable cover and that the edge with

the cutting teeth is located at the opening.

4. Pile boring tool according to claim 1,
wherein the at least two mutually spaced cutting edges are

integrally constructed as an auger bit.

5. Pile boring tool according to claim 4,
wherein the auger bit is firmly connected to the cover,
which is mounted in rotary manner with respect to the

boring bucket.



integrally constructed as an auger bit. 5. Pile boring
tool according to claim4, wherein the auger bit is
firmy connected to the cover, which is nounted in
rotary manner with respect to the boring bucket. 12
6. Pile boring tool accordingizo claim1l, wherein the
conveyi ng nechani sm has at | east one helix, which is

fi ttfd to the central tube, 7. Pile boring tool
acco i:ljr%gb‘?%lrlﬂ &4 3CGEREAERS theladm fal tube is

cons{heed Bl dipr o i SUSRERSIO0 i | .
boring, t ool aclcglfglitvﬁgg{d% Igig%lrm 4, '\?\%esr gitn%aﬁgt a(grglgeerhellx’
bi t VRieletk Habiteds tretihe ncentwdeptubel.e at the | ower
end of the central tube. 9. Pile boring tool according
to claim8, wherein the receptacle is pol ygonal,

7 par t Ptle drdningecrolaagobading o Rillk@mbari ng t ool _
accaording tqo.claiml erein on the top surface is
f or n%lg A c%%r?éactcfaﬁ}jra%% S D CFEtILAsBref eh e adneing
to aslbgrsdmgonnd. 11. Boring apparatus with a mast, a
rotary drive |located thereon and a boring rod driven
in rotary manner by the rotary drive, wherein a pile

g boripond aRrieCebal NActOr&d ) ol chSimPLOVi ded.

wherein the auger bit is detachably fixed in a receptacle

6

at the lower end of the central tube.

9. Pile boring tool according to claim 8,

wherein the receptacle is polygonal, particularly rect-

angular.

10. Pile boring tool according to claim 1,
wherein on the top surface is formed a connecting device

for detachable connection to a boring rod.

11. Boring apparatus with a mast, a rotary drive located
thereon and a boring rod driven in rotary manner by the
rotary drive,
wherein a pile boring tool according to claim 1 is

provided.



