
14 November 2006  BORING DEVICE AND BORING METHOD The invention relates to
a boring device and a boring method  for producing a bore and having a
support pipe, which is in- troduced into the soil. A relevant prior art is
known from document DE-C-27 34 185, An  internal boring device is inserted
by a crane into a casing  tube arranged in the ground. This known boring
device has a  cylindrical casing in which the motor for the rotary motion
is  placed. The boring device is connected to the inner surface of  the
casing tube by means of clamping device nearby the bottom  of the bore
hole. Another method for making a bore hole with a casing tube is  known
from the document FR-A-15 09 586. A boring auger to- gether with a
cylindrical receiving container for receiving  the borings are arranged on
a linkage. During the boring the  borings are conveyed into the receiving
container. If it is  completely filled, the receiving container and the
boring au- ger are retracted. The receiving container can be released and
axially moved away from the boring auger. The drive for the  boring auger
is arranged on a carriage being movably mounted  on a mast. In the document
"Handbueh des Brunnenbaus", vol. 1, pages 88  and 89, of Bieske, Berlin
1956, a boring method without using  any casing tube is described. For
removing the borings from  the bore hole flushing lines are used. When
producing foundation piles for building foundations, it  is known to
initially introduce into the soil a support pipe,  .e.g. using rams or a
vibrating pile hammer. The soil within 14 November 2006  2 the support pipe
can then be removed by means of a boring de- 



vice. This is particularly appropriate with relatively loose  soil, because
the support pipe prevents the giving way of the  bore walls. For removing
the soil within a support pipe use is normally  made of a soil auger, whose
external diameter is matched to  the internal diameter of the support pipe.
When using a soil  auger it is necessary to use a special boring device
with a  vertical mast, on which the soil auger is vertically displace- able
guided and simultaneously retained so as to be rotatable.  As the vertical
mast, which is normally fitted to a movable  mount, can only be tilted by a
few degrees, the use of a soil  auger in uneven ground or terrain with
considerable level dif- ferences is problematical. it may be necessary in
such a case  to initially create a horizontal platform on the support pipe
for the boring device with the soil auger. Moreover, the boring device with
a soil auger cannot be used  or at best can only be used after protracted
equipment modifi- cations for the preceding introduction of the support
pipe in- to the ground. Therefore the object of the invention is to provide
a boring  device and a boring method, which permit an efficient produc-
tion of a bore with a casing tube. According to the invention this object
is achieved by a boring  device having the features of claim 1 and a boring
method hav- ing the features of claim 7. Preferred embodiments of the in-
vention are given in the in each case dependent claims. The boring device
according to the invention is provided with  a linkage with a crane
attachment at its upper end, a boring tool, which can be fixed to the lower
end of the  linkage, 14 November 2006  3 



a mounting frame in which the linkage is held in rotary  and axially
displaceable manner and which is constructed  for mounting on the casing
tube, a drive, which is located on the mounting frame and con- structed for
the rotary driving of the linkage and a connecting device for producing a
firm connection bet- ween the casing tube and the mounting frame, in which
the linkage is hollow and has a first flushing line and a  second flushing
line and in the vicinity of the upper end of the linkage are pro- vided a
first connection for the supply of a fluid to the  first flushing line and
also a second connection, which  is constructed for removing the borings by
means of the  second flushing line. The boring device according to the
invention can be used hung  on a crane, so that considerable terrain
unevennesses or  greater level differences between the casing tube and the
bor- ing device have no influence on the performance of the boring  method.
In particular, the boring device hung on a crane cable  is vertically
oriented in automatic manner, so that there is  no need for complicated
adjustments for vertical boring pur- poses. For effective boring the boring
device linkage is constructed  in hollow manner and provided with at least
two fluid lines.  The first fluid line can be used for transporting the
borings  or mud from the boring tool. The other line is used for sup-
plying a fluid. The fluid can be water or air in order to as- sist the
transporting away of the borings. However, the flush- ing line can also be
used for the supply of a suspension which  will harden, so that on
extracting the boring device from the  bore, the latter can be filled with
hardenable suspension,  particularly concrete. In order to ensure a
reliable torque  



transmission to the boring tool despite the crane suspension,  the boring
device according to the invention is mounted with a  mounting frame on the
upper edge of the casing tube and de- tachably fixed thereto by means of a
connecting device. The 14 November 2006  4 connecting device permits a
rapid release of the rotary con- nection, which together with the
continuous suspension of the  boring device on the crane permits an
efficient continuous  production of bores. The connecting device can
comprise different positive or non- positive locking devices. According to
the invention it is  preferable for the connecting device to have hydraulic
holding  clamps, with which the mounting frame can be clamped to an up- per
edge of the casing tube. Hydraulically operable clamps  permit a rapid
clamping and release in the case of high clamp- ing forces. According to
another preferred embodiment of the invention,  the first or second
connection can have a swivel joint. Thus,  the flushing lines rotating with
the linkage can be reliably  connected to stationary devices, particularly
fluid reservoirs  located outside the bore. Such a swivel joint generally
com- prises two rotary flanges rotatable relative to one another  and
arranged in liquid-tight manner, whereof one is connected  to the flushing
line and the other to the stationary line. The most varied devices can be
used as boring tools, e.g. a  boring bucket. According to the invention it
is particularly  advantageous for the boring tool to be a full cut boring
head  and for the boring string to have a hollow construction with  two
lines, which are connectable with the first flushing line  and the second
flushing line in the linkage. Such a full cut  boring head is particularly
suitable for working a hard sub- 



strate, e.g. rock. Combined with the removal of the borings by  means of
the flushing line, it is also possible to make a very  deep bore. It is
possible to fit to the boring device accord- ing to the invention various
boring tools, so that for each  soil laver to be bored the most suitable
boring tool can be  used. According to the invention the boring device is
hung by means  of a cable on a crane jib and a first hauling cable is fixed
14 November 2006  5 to the side facing the jib, whilst extending towards
the lat- ter and that on the other side is articulated a second hauling
cable, which extends to the upper end of the jib. The boring  device hung
on a crane jib can consequently be subject to the  action of hauling cables
and winches from two opposite sides.  This makes it possible to prevent any
undesired swinging of  the boring device and the latter can be easily swung
to the  side of the crane jib and held in this swung out position. In  such
a swung out position it is e.g. possible to use the crane  by means of a
second cable winch for positioning and bringing  in the support pipe,
without it being necessary to detach the  boring device from the crane.
There is at least one flushing line in the hollow linkage. Ac- cording to
the invention the linkage can be constructed as a  double-wall linkage, the
annular hollow space between an inner  core and the outer linkage wall
forming the flushing line. The  other flushing line can be located on the
outside or in a ra- dial internal hollow space of the inner linkage. The
boring method according to the invention is characterized  in that use is
made of the boring device described hereinbe- fore and said boring device
is hung on a cable of a crane.  This makes it possible to efficiently
produce a bore with the  



advantages described hereinbefore. A preferred embodiment of the method
according to the inven- tion comprises producing a first bore within the
casing tube,  that a boring head with boring string is introduced
separately  from the boring device into the casing tube and that finally
the boring device is firmly connected by means of the linkage  to the
boring string. It is possible to make the first bore with a different
boring  tool, such as a boring bucket or soil auger. The boring tool  can
be fitted to the boring device according to the invention  and used with
the latter for making the first bore, e.g. in a  looser substrate. Thus, in
the support pipe is formed a free 14 November 2006  6 space, which can be
used for introducing and adjusting a bor- ing head with boring string. This
permits using different bor- ing tools to bring about an efficient
penetration rate, a full  cut boring head with boring string being
particularly appro- priate for working a hard substrate. According to the
invention, said method is further developed  in that the boring head with
the boring string is held by  means of a holding device in the support pipe
in a connection  position prior to fixing to the linkage, that following
fixing  the holding device is released, whilst the boring device con-
tinues to be suspended on the cable, and that finally the  mounting frame
is connected to rotate with the support pipe.  This permits a reliable and
at the same time rapid connection  of the boring string of the boring head
to the boring device  linkage. A particularly efficient fixing of the
boring string within  the support pipe for connection to the linkage is
inventively  brought about in that the holding device has at least one car-



riage with a holding fork displaceable radially to the support  pipe and in
which rests in the holding position a flange of  the boring string. In
particular, there are two, three or four  holding forks uniformly
distributed round the circumference of  the upper end of the support pipe
on a platform. The holding  fork width corresponds to the external diameter
of the boring  string and the larger diameter flange or collar of the
boring  string rests on the holding fork or forks and consequently in  a
desired holding position. This permits an easy connection to  the boring
device linkage outside the support pipe. In the case of the crane according
to the invention, it is ad- vantageously provided that the bore is made
with the boring  device through the support pipe into an underlying soil
layer.  It is possible to drive a support pipe into a relatively loose
soil. However, if a foundation pile extended beyond the looser  soil layer
is necessary, initially the looser soil layer  within the support pipe can
be removed by a first boring tool, 14 November 2006  7 e.g. a boring
bucket. It is possible to fix and use a second  boring tool, particularly a
full cut boring head with boring  string to the same boring device and it
is then possible the- rewith to remove in an efficient manner a more solid,
rocky  soil located below the support pipe. The pressure on the boring tool
can be applied by means of a  telescopic linkage via corresponding
hydraulic pressure cylin- ders. However, it is particularly effective and
energy-saving  that during boring the linkage is guided in axially freely
displaceable manner in the mounting frame, so that the weight  of the
linkage presses on the.boring tool. The boring string  can additionally to
provided with loading weights, so that an  adequate pressure can be exerted
on the boring tool for a  



speedy penetration rate. A preferred embodiment of the boring method
according to the  invention comprises, during boring, flushing air being
sup- plied by means of the first flushing line, whereas via the  second
flushing line borings can be removed with liquid and  flushing or
scavenging air. This method permits a particularly  efficient transporting
away of borings, so that there is a  speedy penetration rate. The invention
is described in greater detail hereinafter rela- tive to preferred
embodiments and the attached diagrammatic  drawings, wherein show: Fig, 1
The introduction of a boring tool into a support pi- pe. Fig, 2 The
application of the boring device to the boring  tool. Fig. 3 The boring
device according to the invention when  making a bore. 14 November 2006  8
Fig. 4 A diagrammatic side view of another boring device  according to the
invention, which is hung on a  crane. According to fig. 1 a crane 4 with a
jib 6 is located on a  floating pontoon 2. For producing foundation piles
two support  pipes 46 have already been driven into a looser soil layer 3
on the bed of the watercourse. In a first casing tube 46,  which extends
beyond the surface of the water, with the crane  4 and using a cable 5 a
boring tool is inserted in the casing  tube 46. The boring tool, which
comprises a full cut boring  head 18 with a tubular boring string 19, is
lowered by means  of the cable 5 to a clearly defined height of a larger
diame- ter collar 21 on the boring string 19. 



The boring tool is fixed in this position by means of a hold- ing device
42. For this purpose two facing carriages 44, which  are displaceably
mounted on a circular platform 43 at the up- per end of the casing tube 46,
are radially infed to the bor- ing string 19. Not shown holding forks come
to rest below the  larger diameter collar 21, so that the latter rests on
the  holding forks of the two carriages 44 in the holding position.  The
cable 5 is now released from the boring tool and the crane  4 can take up
the boring device 10 supplied on the pontoon 2.  The boring device 10 is
oriented by means of the crane 4 over  the boring tool fixed in the casing
tube 46 and as shown in  fig. 2. Then the boring device 10 located on the
cable 5 on a  crane attachment 14 is lowered onto the upper end of the bor-
ing string 19 and connected to rotate therewith. Optionally  between the
boring device 10 and the boring string 19 can be  used further boring
string elements in order to achieve a de- sired boring depth. For
connecting a linkage 12 of the boring device 10 so as to  rotate with the
boring string 19, diagrammatically represented  flushing lines 26, 28 are
connected to corresponding lines  within the boring string 19. 14 November
2006  9 The two carriages 44 of the holding device 42 are removed ra-
dially from the boring string 19, the boring device 10 being  further
lowered by means of the cable 5 until a mounting frame  20 of the boring
device 10 rests on the upper edge of the sup- port pipe 46. Holding clamps
24 of a connecting device 22 en- gage around the edge of the support pipe
46 and clamp the  mounting frame 20 to said pipe 46. The boring head 18 is
now deposited on the surface of the loo- ser soil layer 3 by the axial
displacement of the linkage 12  



of the boring device 10 through the lowering of the cable 5.  The boring
head 18 with boring string 19 is now rotated by  means of a hydraulic drive
16 located on the mounting frame 20  and the boring head 18, in accordance
with fig. 3, removes  soil 3 within the support pipe 46 and by further
lowering ma- kes a bore 40 down into the rocky soil layer 7. In accordance
with the arrow P1, air is blown by means of a  first connection 27 into the
first flushing line, the scaveng- ing air discharging into the second
flushing line 28 borings  removed from the bore 40 by the boring head. By
means of a  second connection 29, the borings are removed in accordance
with the arrow P2 at the upper end of the boring device 10.  When making
the bore, it can be provided with concrete and op- tionally steel
reinforcements for forming a foundation pile.  The boring device 10 can be
conveyed by means of the crane 4  in simple manner to the next support pipe
46, without there  being any need for complicated modification and
readjustment  of the pontoon 2. In the further embodiment of the invention
according to fig.  4, a boring device 10 provided with a boring bucket 11
as the  boring tool, is suspended in the above-described manner by  means
of a cable 5 on a jib 6 of a crane 4. To prevent unde 14 November 2006  10
sired swinging of the boring device 10 and so as to permit a  swinging
aside of the boring device 10 on the jib 6, between  said device 10 and the
jib 6 is provided a first hauling cable  31. The latter can be tightened by
means of a not shown winch  for swinging aside purposes. A second hauling
cable 32 is ar- ticulated to the side of the boring device 10 remote from
the  jib 6. The second hauling cable 32 extends from the boring de- vice 10
to the jib point S. The latter is provided with a  



guide pulley, which extends by a clearly defined amount away  from the jib
6 beyond the cable 5. Through corresponding ten- sioning of the second
hauling cable 32 and the first hauling  cable 31, it is possible to
counteract an undesired swinging  movement of the boring device 10. 14
November 2006  11 CLAIMS  1. Boring device for producing a bore with a
casing tube,  which is introduced into the soil, having - a linkage with a
crane attachment on its upper end, - a boring tool, which is arranged at a
lower end of the  linkage, - a mounting frame, in which the linkage is held
in rotary  and axially displaceable manner and which is constructed  for
mounting on the casing tube, - a drive located on the mounting frame and
constructed for  the rotary driving of the linkage and - a connecting
device for making a torque strength connec- tion between the casing tube
and the mounting frame,  wherein - the linkage is hollow and has a first
flushing line and a  second flushing line and - in the vicinity of the
upper end of the linkage are pro- vided a first connection for supplying a
fluid to the  first flushing line and a second connection constructed  for
removing the borings via the second flushing line. 2. Boring device
according to claim 1, wherein the connecting device has hydraulic holding
clamps with which the mounting frame can be clamped to a  upper edge of the
casing tube. 3. Boring device according to claim 1, 



wherein the first connection and/or the second connection  has a swivel
joint 4. Boring device according to claim 1, wherein the boring tool is a
full cut boring head with  boring string and the boring string is hollow
and has two 14 November 2006  0 12  lines connectable to the first flushing
line and the sec- ond flushing line in the linkage. 5_ Boring device
according to claim 1, wherein it can be suspended by means of a cable on a
jib  of a cranend on the side facing the jib is fixed a firsts  hauling
cable extending up to the jib and on the other  side is articulated a
second hauling cable, which extends  to the upper end of the jib. 6. Boring
device according to claim 1, .wherein the linkage is constructed as a
double-wall link- age. 7. Boring method with the steps:  introducing a
casing tube in soil, placing a boring device being suspended an a cable of
a  crane on the casing tube, the boring device being pro- vided with: a
linkage with a crane attachment on its upper end, a boring tool, which is
arranged at a lower end of. the  linkage, a mounting frame, in which the
linkage is held in rotary  and axially displaceable manner and which is
constructed  for mounting on the casing tube, a drive located on the
mounting frame and constructed for  the rotary driving of the linkage and 



a connecting device for making a torque strength connec- tion between the
casing tube and the mounting frame,  wherein the linkage is hollow and has
a first flushing line and a  second flushing line and in the vicinity of
the upper end of the linkage are pro- vided a first connection for
supplying a fluid to the  first flushing line and a second connection
constructed  for removing the borings via the second flushing line,
fastening the mounting frame to the casing tube by means  of the connecting
device, and 14 November 2006  0 13  boring the ground, while introducing a
fluid by the first  flushing line and removing the borings by the second
flushing line. 8. Boring method according to claim. 7,  wherein a first.
bore is produced within the casing tube, - a boring head with boring
string, separate from the-bor- ing device, is used in the casing tube and
then the boring device is firmly connected by means of  the linkage to the
boring string. 9_ Boring method according to claim 8,  wherein the boring
head with boring string, prior to fixing to  the linkage, is held by means
of a holding device in a  support pipe in a connecting position, after
fixing, the holding device is released, whilst the  boring device is still
suspended on the cable and the mounting frame is then firmly connected with
the cas- 



ing tube for a torque strength arrangement. 10. Boring method according to
claim 9, wherein the holding device has at least one carriage with  a
holding. fork displaceable radially to the support pipe  in which rests a
flange of the boring string in the hold- ing position. 11. Boring method
according to claim 7, wherein the bore with the boring device is deposited
through the support pipe in an underlying soil layer.  12. Boring method
according to claim 7, wherein during boring, the linkage is guided in
axially  freely displaceable manner in the mounting frame, so that  the
weight of the linkage presses on the boring tool. 14 November 2006  14 13.
Boring method according to claim 7, wherein during boring, scavenging air
is supplied by  means of the first flushing line, whilst the second
flushing line removes borings with liquid and scavenging  air. 


