1 0 [Nane of the Docunent] Specification [Title of
the I nvention] PILE BORI NG TOOL AND BORI NG APPARATUS
FOR PRODUCI NG A PILE BORE [Technical Field] [0001]
The invention relates to a p|Ie boring tool and a
boring apparatus, and noré particularly to a pile
boring tool for producing a pile bore, having a
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Pile bores are e.g. used to produce pile foundations,
so-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 means
of pile bores large column-like cavities are driven
sufficiently far into the ground to ensure an adequate bearing
power. Subsequently 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.

[0003]

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



t he ground. Wen sufficient soil has been | oosened and
the boring bucket has filled, the tool with the soi
is drawn out 2 0 of the pile borehole. The boring
bucket is enptied and then boring can be conti nued.

[ 0004] Patent Docunent 1 discloses a pile tool with a
boring screw which can be turned into the ground
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F i-'S€rosure of the Invention] [Problens to be Sol ved

by theobowyention] [0007] As described above,

according to conventional art, _guidance of the upper
area BF W BGrienEOEBBI SV bPREF Ser foundation piles

they must be made correspondingly large. Thus, as disclosed
in Patent Document 2, a pile borer must generally be positioned
for boring purposes by e.g. a caterpillar-type tracked
vehicle. During boring said support or carrying implement can
guide the upper area of the boring tool. When making
particularly deeper pile bores said upper guidance is scarcely
sufficient for an accurately directed boring.

[0006]

[Patent Document 1] DE 42 09 854
[Patent Document 2] DE 41 32 314 C1
[Disclosure of the Invention]
[Problems to be Solved by the Invention]

[0007]

As described above, according to conventional art,
guidance of the upper area of the boring tool is performed as
increasingly large pile boring tools are used. However, the
upper area guide device may not be sufficient for an accurately
directed boring, and is scarcely sufficient when making

particularly deeper pile bores. The object of the invention



increasingly large pile boring tools are used.
However, the wupper area gui de device nmay not be
sufficient for an accurately directed boring, and is
scarcely sufficient when making particularly deeper
pil e bores. The object of €he€ invention 3 0 is to
provide a pile boring tool permtting a particularly
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produibag g pile bore in the ground having a centra
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packidddnanp dlird ey off tdhs tiimgerpeiedh i entloabecahtyin®
mechanism for receiving and/or conveying away the soil removed
by the cutting teeth, wherein there are at least two cutting
edges upstream of the cutting teeth in the boring direction
which are mutually offset and spaced from one another so as
to form a central free space, wherein the two cutting edges
each comprise at least a longer outwardly inclined outer edge
and at least a shorter inwardly inclined inner edge, and wherein
there is furthermore a substantially horizontal edge for
working away a soil plug which is cut out by the inner edges.

[0010]

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 is brought about by the two cutting edges located in
the centre of the underside of the pile boring tool. Said spaced
cutting edges on the pile boring tool form a free space in the

centre in which part of the soil is left. Thus, in the centre



better guide the pile boring tool in the desired
direction during boring by a double centring
function. A first centring function is brought about
by the two cutting edges located in the centre of the
undersi de of the pile boriAg “tool. Said spaced

cutting edges on the pile boring tool forma free
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constrﬁﬁ f? as a boring bucket. The double centring
accor d g o the invention is particularly useful in
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said 8@?& g, it is possible to close or seal the
boring ucket when it has been filled with soil and

I s renpviedphrenctherbpreelisl eofide ampdyimgbucket 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 scil 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.

[0013]

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 is intended for
the directional guidance of the pile boring tool, very
considerable forces act thereon. It is consequently

advantageous to integrally construct said cutting edges in



pur poses. Thus, no soil can drop back into the
borehole. [0013] In the case of a particularly
preferred pile boring tool the at least two nutually
spaced cutting edges are constructed integrally as an
auger bit. As the auger bi® i°s intended for the

di rectional guidance of the pile boring tool, very
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the boring bucket opening can be brought about in _
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bucket.

[0015]

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 continuous boring can take place. The soil
removed is conveyed upwards by means of the one or more helixes.

[0016]

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 possible to introduce a hardenable suspension into



or feed helix as a conveying nechanismoffers the
advantage that as a result continuous boring can take
pl ace. The soil renoved is conveyed upwards by neans
of the one or nore helixes. [0016] In order to
support the bored borehol e®with respect to the

adj acent soil, it is particularly advantageous to

FRNBLEURL1E Nes ﬁ%ﬁé@'tﬁélkl%tft%r the bé‘tfPﬁ}&ﬁ'va’c}Pfthe aid

suspensi on. during the retraction of the borer
Cdfsmp@awﬁp&uspensnahtheanubélfnrtbdne&@nwﬁtbh¢h@SpenSlon

bor ehql e, central e als makes it possi bl
B Po e fort ie SHtery SRiFNeT & pRESRLE'S ob01a
Haa ﬁglehespllgamoi@wbi@lter can be filled with the

ai of said suspension and then with further agents

the si8Béndion can be hardened or set in order in

this y s Q%%M] i

borehgﬁelé?ﬁg%gﬁﬁgﬁrﬂyvQéiﬁ%%c af%?oggsg%taggghgl 5f)be

deltecaapéy fliixed on bereahytaciiabhy tfrﬂex]ecduemeadrce?cem a:ehEral
| ower end entral . tube.

t“ﬁ?& C‘"F%l Gaf SHiger? H’la‘éﬁi SETEP I e&&%@iﬂe&t Jr% pf’ﬁélble

1$288eO0fa SarBYQIamERR .dehachabhenbbiéi flgt@rﬁp ARV bI8Fides
the possibility of selecting the auger bit in

t@@ﬁmmJelW}{ RE sekecgbydithet guger teél?a?fécqlf@rrmﬁy“’lth
t@%r%ﬁﬁg Plh?tF%b?§?¥8”§£a éHEL%ﬁ&;Q@E%SVQ t 'J Sdvance

tool I princi € auger
alhelcgptaahee cah tiayepdl ¢ asudomg aerdt.r uct i on. I—lovvever,

artlcularly advant ageous for the receptacle to
be poI5 particularly rectangular. In this way
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way the torque of the rotary movement of the pile boring tool
is transmitted particularly well to the auger bit.

[0019]

A particularly advantageous embodiment of the inventive
pile boring tool has on its top a connecting 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.

[0020]

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



pile boring tool has on its top a connecting 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
menbers. The advantage of d “etachable connection is
that both the boring rod and also the pile boring
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[0023]

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 cocaxially 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 rotation counter
to that direction normally used during boring, the cover 4 is
rotated in front of the opening 11 of the boring bucket 2, which
ensures that the removed material cannot drop back again into
the borehole from the boring bucket 2.

[0024]



a radial torque is transmtted to the pile boring too
1. A row of four cutting teeth 3 for |oosening the
soil are provided on an edge 8. Through an opening 11
of the boring bucket 2 wupstream of the edge 8 the

| oosened material can entef tthe boring bucket 2. Wen
the boring bucket 2 has been filled with sufficient
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bor i ngnbiekeato? se@rasw fige doyn AW dahepseihgiBucied @ nas
bucket can pass out w thout difficulty. On reclosing

aphangwlve Fent ofl fordeng masidef op comme Spilioa b ki by ingpirod.
1h S5 oSHRIEYEA LTl puL M ROSNE B L Ot DB
ther bagihycdketkex asin ardamrgubatnteodued atdnspéﬁsusadlnto
for_connection to a boring rod. In certain

C8EnEPFERPT BnsHPHRY Tent 1 hl MU B S EarOBREEHE AP otight S

cbhgtpggtgg Qgcgeghggﬂrgdggg%' to introduce a suspension
into the borehole. However, in the present

const {0@26bn it is constructed as a short socket.

I[g\?\é?%% The au% QIJI_:S %elt%ch%ﬁ(:h? fl X%get f)ovFIehre end of
the pile borlng 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.

[0027]

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

[0028]

Fig. 2 also shows the connecting device 22 constructed
on the central tube 20 for connecting the pile boring tool 1

to a not shown boring rod. By means of said boring rod a torque

is transmitted to the pile boring tool 1. If a suspension passes



the pile boring tool, being located in a tubul ar
receptacle 10 formng part of the central tube 20.

The said receptacle 10 and the auger bit 5 | ocated
therein are detachably connected by a transverse

| ocking bolt 9. [0027] Fi 8. °2 shows anot her

enbodi ment of the inventive pile boring tool, where
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[0030]

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.

[0031]



boring tool 1 can be particularly readily adapted to

the soil characteristics by using different
constructions of the auger bit 5. [0030] In the area

i ntended for introduction into the receptacle 10, the
auger bit 5 has a through ¥Wor®e 32. For fixing the
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33. During a pile boring tool rotation necessary for
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abkObthe Ifirst 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 use 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.

[0033]

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



[0032] The enbodinent of a pile boring tool 1 shown

in Fig. 5 has a second helix 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 whilkdh are fixed cutting teeth

3 for renoving the soil. In the enbodi nent shown said
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[Fig. 2] Fig. 2 is a perspective view of a pile boring

tool with a helix, according to an embodiment of the invention.
[Fig. 3] Fig. 3 is a side view of the auger bit of
a pile boring tool according to an embodiment of the invention.
[Fig. 4] Fig. 4 is a side view of the auger bit of
a pile boring tool according to an embodiment of the invention.
[Fig. 5] Fig. 5 is a perspective view of a pile boring
tool with in part two helixes, according to an embodiment of
the invention.
[Description of the Reference Numerals]
1 pile boring tool; 2 boring bucket; 3 cutting teeth;
4 cover; 5 auger bit; 6 release mechanism; 7 cover closure;
8,44 edges; 9 locking bolt; 10 receptacle; 11 opening; 20

central tube; 21,41 helix; 22 connecting device; 31 cutting



t hrough exit ports. [Brief Description of the
Drawings] [0034] [Fig. 1] Fig. 1 is a perspective
view of a pile boring tool with boring bucket,
according to an enbodi nent of the invention. [Fig. 2]
Fig. 2 is a perspective vi¥v 0f a pile boring too
with a helix, according to an enbodi nent of the

I Apen [ ] e
BT RxcpbEidel 5., 8 Bl I M dogdheas sones
eeigeodit Aeme Laing he nignv édt comectiFighode;Fiy.guidance edge.
side view of the auger bit of a pile boring too
according to an enbodi nent of the invention. [Fig. 5]
Fig. 5is a perspective view of a pile boring too
with in part two helixes, according to an enbodi nent
of the invention. [Description of the Reference
Nunerals] 1 pile boring tool; 2 boring bucket; 3
cutting teeth; 4 cover; 5 auger bit; 6 rel ease
mechani sm 7 cover closure; 8,44 edges; 9 |ocking
bolt; 10 receptacle; 11 opening; 20 central tube;
21,41 helix; 22 connecting device; 31 cutting 12

edge; 32 through bore; 33 edge; 34 step; 35 outer
edge; 36 inner edge; 42 holding ring; 43 connecting
hol e; 45 gui dance edge. 13 [ Nanme of the Docunent]
Claims [Claim1l] A pile boring tool for producing a
pile bore in the ground, having a central tube
coaxial to the boring axis, at |east one edge
directed transversely to the boring axis and on which
is provided a plurality of cutting teeth, and a
conveyi ng nechanismfor receiving and/ or conveying
away the soil renoved



by the cutting teeth, wherein there are at |east two
cutting edges upstream of the cutting teeth in the
boring direction which are nutually offset and spaced
fromone another so as to forma central free space,
wherein the two cutting edyes®each conprise at |least a
| onger outwardly inclined outer edge and at |east a
shorter inwardly inclined inner edge, and wherein
there is furthernore a substantially horizontal edge

ememirki-Rg BWaMmansPi | cphitgs Which is cut out by the
I nner edges [Caim?2] Pile boring tool according to

[61giim 1] wherein the conveying mechanismis

constr Corgo?§n$51Qﬁrf&95Q8mE8Hn Eﬁ%figb%Le dgghg roﬂgd
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mutual |y spaced cutting edges are integrally

n@@ﬁm@m@mtfetr ascamva@@@mqur camveyird avay 3hePppl removed
hng 991 thg to claim4, wherein the auger
bg t n?? connected to the cover, which is

rmunt Qﬁe!rélﬁotl’aézye et Wehltr eﬁpe@mtﬂ:pnq heldedy upgtream
bucket. [Claim6] . , _ . _
of the cutting teeth in the boring direction which are mutually
offset and spaced from one another so as to form a central free
space,

wherein the two cutting edges each comprise at least a
longer outwardly inclined outer edge and at least a shorter
inwardly inclined inner edge, and

wherein there is furthermore a substantially horizontal
edge for working away a soil plug which is cut out by the inner
edges.
[Claim 2]

Pile boring tool according to claim 1,

wherein the conveying mechanism is constructed as a
boring bucket.
[Claim 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.
[Claim 4]

Pile boring tool according to claim 1,

wherein the at least two mutually spaced cutting edges

are integrally constructed as an auger bit.



Pile boring tool according to claim1, wherein the
conveyi ng nechani sm has at | east one helix, which is
fitted to the central tube. [Claim7] Pile boring too
according to claim4, wherein the central tube is
constructed for introduci ngg %uspension. [C aim 8]
Pile boring tool according to claim4, wherein the

kt 1s detachably fixed in a receptacle at the
[?%%g? g%d of the central tube. [Claim9] Pile boring
t ool @&dderdoningotcdhiandrdier eion dllzeémr dgept acle i s

pol ygopal , .particul arly, rectangular. [ aim10] Pile
bor | nE e R A AUERY F b cifaf mPALY ARG SonED S 6B Ve
whdthaes hsudddae aceapperdiidr danCeeshOEt ded athkabbeing
connection to a boring rod. [Claim11] Boring

b@ﬁbﬁtatus.mﬁth a mast, a rotary drive located thereon
[gﬂgiﬁ %3L|ng_rod driven in rotary manner by the rotary

rrve, erein a pile boring tool according to claiml
IS ppPa¥ededring tool according to claim 1,

wherein the conveying mechanism has at least one helix,
which is fitted to the central tube.
[Claim 7]

Pile boring tool according to claim 4,

wherein the central tube is constructed for introducing
suspension.
[Claim 8]

Pile boring tool according to claim 4,

wherein the auger bit is detachably fixed in a receptacle
at the lower end of the central tube.
[Claim 9]

Pile boring tool according to claim 8,

wherein the receptacle is polygonal, particularly
rectangular.
[Claim 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.
[Claim 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.



