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Boring Device and Torque Suppdrrfor a Bg,ring Deyice 

The invention relates to o boring device for creating earth bore holes in 

accordance with the generic pdli-of claim l. The invention also relates to a 

torque support for a boring device to tap off the torque at a Point on a boring 

rod in on earth bore hole remote· from a boring tool. 

In the creation of bore holes ancf.;C"0re drillings, especially by means of roller bits 

used os the boring tool, it is neceS's'Qiy to constant1y clean the boring tools used 

for loosening the earth in its pafh«Z>f'drilling debris, to transport this debris away 

from the bottom of the bore holeitmd thus effect optimum contil")uonce of the 

drilling process. 

For this. it is customary to purge th&.boring head carrying the boring tools 

directly with either air or a flushing 'fluid. or indirectly by means of a pneumatic 

lifting process or by means of a scrction drilling process. In so doing, the air or the 

purging f!uJd is guided by way of a channel aiong the boring strir.g into a hose 

from the working plane to the bottom of the bore hole. The differing relative 

movement between the standing pump or a compressor and the rotating 

bortng string rotating within the boring tool is dea t with by means of a purging 

head on the outer-lying rotary drive~ These known boring devices for creating 

earth bore holes featL!re a boring string. t'l torsionally rigid boring tool attached 

thereto, a drive for rotational driving of the boring string, a pump mechanism 
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and a fluid line, which extends from the pump mechanism to the boring tool in 

order to generate a fluid flow by rrieans of the pump mechanism at the boring 

tool. 

With such a boring device, it is disadvantageous that the purging medium under 

pressure must be conveyed by way of a purging head to the boring tool. 

Sealing problems at the purging fie·ad and a corresponding loss of pressvre can 

thus occur. In addition, with bonn·g·"devlces for intermittent boring operations, 

such as for Kelly boring, a labour-1ntensive insfallTng and dismantling of purging 

lines is necessary for each boring cycle. 

It is the object of the invention to·~reate a boring device with which simple and 

energy-saving removal of ~nlling ·debris from the boring tool is possible. Another 

object is to provide a torque support for a boring device through which torque 

for the driving of an ancTilary unit c-an be tapped off from a boring string in an 

earth bore hole. 

The first stated object is resolved according to the Invention by a boring device 

having the characterising features1of claim 1. 

Provisions according to the invention are: 

that the pump mechanism features a hose, which ls held to the boring 

string to prevent rotation and is arranged at least partially orovnd this at a 

constant distance, 

that a pump stator is provided, which on one side is located to enable 

rotation to be effected around the boring string and on the other side is 

located against a wall of the earth bore hole to prevent rotation, 
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that the pump stator features a stator arm extending radially 

to the boring string. which is arranged between the boring string and the 

hose, and 

that the stator arm lies zonally squeezing against the hose, wherein the 

stator arm brushes over the hose rotating wi+h the boring string. 

According to a basic concept of the invention a simple hose pump is installed 

behind the boring 1ool in the bore.hole. The pump is thus driven by the rotation 

of the boring string, for example by· a Kelly rod. The pump mechanism features 

a hose, which is attached to the boring string by way of a suitable retaining 

device. The hose thus rotates with the boring string af1d forms a rotor of the 

pump mechanism. Upon rotatioq qf the boring string the hose passes by the 

stator arms of the stator lying squeezed up agail"\st the hose, the stator being 

supported against the wall of th~:bore hole to prevent rotational movement. 

Through the relative movement b~~een the stator and the rotor, a pumping 

action is generated during drillin~ Depending on the direction of rotation, such 

a pressure can be induced for purging the boring tool or suction induced for 

sucking up drilling debris. 

Whilst one end of the hose is connected to a fluirl l'ne leading to the boring 

tool, the other end of the hose is con'1ected to a fluid reseNoir. which con be 

ambient air or purging liquid. The end of the hose can also be conneded to 

tank arranged outside of the bore hole. In any e\ E::r:t, energy transfer from an 

additional fixed energy generator to the rotating boring tool for the boring 

device is not necessary in accordance with fhe invention. 
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A preferred arrangement of the invention exists in that the pump stator is 

located axially fixed on the boring string. The pump stator can thus follow the 

hose during continuance of boring. 

Provision is made for a particularly· simple operatio"I of the pump mechanism to 

be effected, whereby the pump· stator features a torque support. which, during 

boring, lies tightly against the wall"·of the earth bore hole and can slide in 

longitudinal direction of the bortng•string. The pump stator can be mounted 

particularly easily upon the boring .sfring ond follow with the boring string 

according to the progress of the boring operatior. 

With regard to adequate dimensf¢>hing and performance of the pump 

mechanism. it is preferred, in onoJmer embodiment .of tf)e boring rJevice in 

accordance with the Invention. that the boring tool features a core boring pipe 

having a channel, and that the hose and the channel are connected to form 

the fluid line. 

Particularly good progress is therefore guaranteed during drilling if a tank is 

arranged on the boring tool for accepting purging fluid and drilling debris, and 

a pipe is provided between the tank and an earth excavation device on the 

boring tool. Any drilling debris can, for example, ·:)e sucked up into the tank by 

this pipe, the tank being able to be ~mptied upon removal of the bonng tool 

from the prepared bore hole. The tank can also be used as a purging fluid 

reservoir. 

Another preferred embodiment of. the invention exists in that the stator arm 

features a roller on its free end, squeezing the hose, which is located to rotate 
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around a roller shaft parallel to the longitudinol drection of the boring string. 

Because of the roller, any wear occurring on f he hose, caused by relative 

movement in relation to the stator arm, is prevented to a large extent. 

Provision is made for generating a,.uniform pressr.;~e where the pump stator has a 

piurality of uniformly distributed stator arms around its pertphery. In particular, 

two stator arms are provided. arranged at on angle of 180° in relation to each 

other. 

In another embodiment in accor.c;:Jance with the invention, lt is advantageous 

that a plurality of pump mechan{srns is arranged on a boring strtng. In this case, 

a plurality of hoses and a pluralify::of stator arms dre arranged one behind the 

other in axial direction. By means:~f.ia plvranty of pump mechanisms a relatively 

high pump capacity can be set. ,.for this, a plurality of hoses can also be placed 

one above the other on a common carrier serving as a rotor. 

The second stated object of the tgvention is resolved by a torque support for a 

boring device for tapping off torq.©e at o point on a bortng string in an earth 

bore hole remote from a boring tool. having: 

a main body, which features an orifice arranged centrally for the passage 

of the boring strtng, 

a bearing mechanism cf the orifice for the rotatable location of the main 

body on the boring string, 

at least three holders arrang.ed on the main body pitched at distance 

from each other, which holcters extend away radially to the longitudinal 

axis of the boring string pa~ing through the orifice, 

•! .. · ... 
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at least one roller body at each holder, to which the roller body is located 

to enable rotation aroundcfshaft, which ore arranged perpendicular In 

each case to the longitudinal axis of the boring string passing away 

through the orffice and are·tangential to its direction of rotation on the 

holders, and 

a pressure device for genetdting a pressure force, which basically presses 

the holders with the roller bodies away radially out from the main body. 

Based on the torque support in aecordance with 1he invention, the· torque 

generated by the boring string J~"!-fh~ effectual zcne can be dissipated during 

the production of earth bore ho!~ Through the torque support being fitted to 

the boring string, which, incident~lft~ is ~tationary in relation to the boring string, 

mechanical power can be toppeeiit whlc:i, if nee.-;i be, can be ut:iised to power 

any necessary secondary drives or ancillary units. Such an ancillary unit can, in 

particular, be a pump, Which _is ~d to transport awcry drilnng debris from the 

bottom of the bore hole. The driVing power of the boring device or the 

powered rotating head is normal.lf'greoter than the power needed for the 

boring process. Consequently, it IS .possible, without modifications to the unit, to 
It •.. 

convey the required percentage~pf:this power needed for the secondary drive 

by way of the boring string itself to the point of subje::tion. 

In contrast to conventional devi~es. for which a required driving power for the 

drive is fed to an ancillary unit in th.e form of electrical, pneumatic or hydraulic 

energy from a point external to th.e bore hole. the torque support in 

accordance with the invention cl~arly offers advantages. As a consequence, 

the expensive form or transmissio~-?.f energy from a stationary energy generator ....... 

to a rotating tool is not needed. Furthermore. since, the torque support in 

,;~~;;· . 
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accordance with the invention can be arranged in the bore hole behind the 

boring tool. the problem of adaptation regarding the power line length in the 

deepening the bore is not applicdble, particularly as Kelly rods ore used when 

drilling. 

Provision is mode in accordance·with the invention for adaptation to various 

diameters of bores where the holders ore able to slide in relation to the main 

body. 

Automatic adaptation to fluctuati6h's in diameter ls achieved by on 

embodiment of the invention Tn which the compression device hos a spring 

mechanism, which presses the hota~ t99ether with the roller bodies by o 
1:· 

defined compression force against:the wall of the earth bore hole. The torque 

support in accordance with the invention is thus held constantly by spring force 

in contact with the piped or non~pi?ed wall of the earth bore hole. Variations in 

diameter, for example, in the transition from the bore pipe to the runout of the 

bore hole con be compensoted'for;by the radial actuation stroke of the roller 

bodies. 

A preferred pivoting-out of the holders is therefore ac'1ieved in which the 

holders are located to pivot in each case around a pin on the mdn body, 

which is orientated parallel to the longitudinal oxis of the boring string. 

This form of design is further developed in an advantageous manner in which 

each holder has a radially projecting arm projecting inwards. and that between 

the lever arm and the main bodjis'6rranged a compression spring, which 
·C·'. • • 

presses the holder in its radial outer-fying position. T!1e transmission of torque in 

~--~~_.;.;i.:.· .. 
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accordance with the Invention is thus accornplished on the principle of self-

locking, due to friction in circumferential direction. In so doing, it differs from the 

conventional machine function of "free-running", which, in axial direction, utilises 

no self-locking through the use of roller bodies. The pressure force generated 

by the compression springs is set t-o keep friction fCTces of the torque support as 

low as possible in the direction or-thrust. For example, during drilling when using 

Kelly bore rods the oscillating motion is scarcely noticeable during the drilling 

operation. 

In another embodiment in accordance with the inver.tion provision is mode to 

the effect whereby there is a stopi:incorporoted 1'o · each holder on the main 

body, against which the holder lie"S during drllling. The stop thus fixes the holders 

in their position. In reversing the direction of rotat:cr1 of the boring string a lever 

arm of the holder lying against a.stop pivots away from fhe stop, so that the self­

locking action of the mechanism~isteleast.;?d. As a result, a drive, for example o 

pump, is only locked in one permitted direction of rotation. Furthermore, with 

this design type the torque support cannot be released from the bracing strain 

through brief back rotation of thE}.·;b"Oring string prior to upward movement. 

To set the maximvm permitted diameter to which ~he roller bodies may be 

swung out a torque support in accordance with the invention has been further 

developed such that an adjustment mechanism is provided at each stop, with 

which the swing of the respective holder can be set during drilling. 

The invention is explained further ~ith the aid of preferred embodiments, which 

are depicted schematically on the drawings. Depicted on the drawings are: 

. ~-:· •·. 
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Fig. 1 a cross sectional view of bofihg device in a·:.cordance witr) the invention 

in an earth bore hole; 

Fig. 2 a sectional presentation in accordance with section A-A in Figure l; 

Rg. 3 a sectional presentation in occordance with section 8-B in Figure l; 

Rg. 4 a sectional presentation in occord<;mce witr. section C-C in Figure l; 

· •. , '!-

Fig. 5 a scrap sectional plan view.:opon a torque support in accordance with 

the invention in an earth bor~:hole; 

Fig. 6 o sectional presentation in-e¢:cordance with section A-A in Figure 5; and 

Fig. 7 a sectional presentation in oocordance with section B·B· in fig . .S. 

According to Rgure T, a boring device 10 in accordance with the invention 

features a pump mechanism 11. Thlf·is fitted to a boring string 13, which, for the 

embodiment depicted, is a Kelly bdring ·rod, fitted at a point that lies within a 

prepared earth bore hole 20 in the·ground 21. On the boring string 13 is also 

fitted a boring tool 14 beneath the pump mechonism 11. In the depicted 

embodiment the boring tool 14 is designed as cylindrical shaped core boring 

pipe having roller bits 22 for excavating the ground. 

A fluid line 12 is routed from the pump mechanism ~ 1 by wcry of a channel 19 on 

the boring tool 14 to the roller bits·22 arranged on the head end. The roller bits 

22 ore purged of drilling debris 24. oy a flow ot fluid directed as per arrow P2. 

"?ff~ 
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The drilling debris 24 is conveyed upwards into a tank 26 on the boring tool 14 by 

way of a pipe 25 fitted on the b6rihg tool l 4 parallel to the boring string 13 as 

per the arrows P3 and P4. From there thedrif!ing debris 24 con be removed 

during the extraction of the boring loci 14 from the earth bore hole 20. 

The arrangement of the roller bits•22 and the suction pipe 24 on the periphery of 

the boring tool 14 con be seen h·the view in accordance with Figure 4. 

The construction ond the function &f the pump mechonism 11 is further 

explained with the aid of Figures l, 2 and 3. As a rotor of the pump mechanism 

11 a hose 15 is used, which is fitted so as not to rotate over o carrier 16 on the 

boring string 13. The hose 15 surrGj(()nds the boring string 13 in an essentially part­

circular shape at a constant distcitite. An outlet ·i 8 of the hose 15 facing 

downwards and is connected to·~the fluid line 12. In contrast to this, an inlet l 7 

of the hose 15 is directed upwards· in the direction away from the bore hole, in 

order to transfer a fluid in the direction of arrow P 1. The fluid may be air or a 

purging Tiquid. 

To induce flow in the hose 15 a ptimp stator 30 is provided having two stator 

arms 32 extending outwards radi0llv from a bearing device 31. On the free end 

of the two stator arms 32 is orrang~d in each cas<'3 o roller 33. which lies against 

the flexible hose 15 and squeezes· it The rollers 13 are rotatable by means of 

shafts arranged parallel to the longitudinai axis of the boring string 13 and 

located on the stator arms 32. 

The pump stator 30 is located on the boring string 13 by means of the bearing 

device 31 to enable rotation to o~cur but not any axial movement. The pump 

:..: ~ : :.~_.-; 
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stator 30 is supported against a wall 27 of the earth bore hole 20 and prevented 

from rotating by said wall by medns of a torque support 40 having four holders 

41 arranged as right-angles to eoch other, which extend radially outward from 

the bearing sleeve 31. To axially move the torque support 40 and the pump 

stator 30 in the earth bore hole 20 in accord with +he progress in depth of the 

drilling operation, roller bodies 42 are arranged on the free ends of the four 

holders 41, the roller bodies in each· case being able to rotate around o 

horizontally orientated shaft 43. lrf'additlon the holders 41 con move radially by 

-way of a respective spring mechanism 44 to compensate for fluctuations in the 

diameter of the earth bore hole 2©; 

Befween the pump stator 30 thus··sapported and the hose 15 rotating with the 

boring string 13 as o pump rotor th'ete is a relative motion. Due to this the rollers 

33 on the stator arms 32 move across the squeezed surface of the hose and 

compress in this manner the fluid ·inside the hose in ihe direction of the outlet 18 

into the fluid line 12. In so doing, adequate fluid pressure is attained in 

accordance wlth the invention at .a relatively slow speed of rotation, in order to 

purge the boring tool 14 free of ariy dn11ing debris 24. Any additional transfer of 
' ': 

energy for setting the fluid pressure Is not necessary. To increase the pump 

capacity, additional pump mechanisms 11 can be provided if need be one 

behind the other on the boring string 13. To accomplish this. an appropriately 

designed connection 45 made to the boring string 13 is to be effected, wherein 

additional pump mechanisms 1 l can be attached in o simple manner to the 

drilling string 13. 

In the depleted form of design having the direction of rotation shown by the 

applicable arrows D fluid flow ls generated down to the boring too! 14. In 
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reversing the direction of rotation a sub-pressure 1:an even be induced in the 

fluid line 12 with the depicted boring device 10, the sub-pressure causing the 

drilllng debris 24 to be sucked awdy up in the direction towards the pump 

mechanism 11 by way of the fluid line 12. 

In conjunction wrth the Figures 5 f o 7 a torque support l 40 in acccrdance with 

the invention is explained, which.can be used for the aforementioned boring 

device. The torque support 140 comprises a main body 145, which in respect of 

a boring string 113 passed through a central orifice 156 ts located to rotate by 

means of bearings 119. The bearings 119 are thrust and radial bearings, so that 

axial displacement of fhe main ootiy 145 in reiation to the boring string 113 is 

prevented. 

The main body 145 is constructed from two plates 146, 147 arranged parallel to 

each other, between which are fitted holders 14 i having roller bodies 142. 

All three holders 161 distributed ur:iiformly over the periphery of the main body 

145 feature for the location of the roller bodies l 42 a shaft 143, which is 

perpendicular to the longitudinal-axis of the boring string 113 and which points 

Jn the direction of rotational motiOn-of the boring string 1 13. The necessary force 

for moving the torque support 140 in the direction of drilling V is therefore small. 

The holders 141 are pivotal In each case by way of a pin 148 located on the 

main body 145. The centre point of the axis of the respective pin 148 is offset by 

an amount e in relation to a radial line 149 running from the longitvdinal axis of 

the boring string 113 to the centre point of the roller body 142, and indeed 

opposes the rotational direction D of the boring shing 113. Due to the 

..... ·• 
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constructive design in creating the eccentricity e- the magnitude of the pressing 

and frictional forces can be easily influenced. 

Jn order to create the contact of the roller bodies 142 with the wall 27. which is 

a bore pipe in the depicted design embodiment, duri'"lg entry into the earth 

bore hole 20 In the ground 21, a compression device 144 is provided having 

compression springs 150. These ore supported on one side against a support 

plate 151 on the main body 145 arid push on the other side against a lever arm 

152 projecting radially inwards orthe respective holder 141. 

A certain spring pre-loaded forc€{6f the holders 1 41 therefore introduces the 

phase of self-locking. 

To set the maximum path of pivotr0f the holders 1Ll1 is provided \!l"l adjustment 

mechanism 153. This comprises a-~tbp 154 securely fixed to the main body 145 

and the set screws 155 situated therein. In rotating of the torque support 140 in 

rotational direction 0, the lever arms 152 press against the set screws 155, so that . ~ 

the holders 141 with the roller brn;1les 142 ere fixed in their radially projecting 

position. In reversal of the direction of rotation the holders 141 are released 

from their tensioned position against the direction of pl'essure of the compression 

springs 150. By way of suitable connecting device$, cantilevers c .:m be fitted to 

the torque support. the cantilevers acting as the s+otor for tapping off of torque 

in respect of a rotor. 

• .":~~~ .. ~~~: 
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CLAIMS 

1 • Boring device for the prodocing of earth bore holes having 

a boring string (l 3), 

a torsionally rigid boring tool (14) fitted thereto, 

o drive for rotationollY-drMng the boring string (13), 

a pump mechanism:(1··N and 

a fluid line {12). whicn'eXtends from the pump mechanism (11} fo 

the boring tool (14), ih'1i:>rderto produce a fluid flow by means of 

the pump mechanisn-r·[ 1 l J f o the boring tool ( 14), 

characterised In 

thot the pump mechdliism (11) features a hose (15), which is held to 

the boring string {l3)'fo prevent rotafon and is arranged at IE?ast 

partially around this at .a constant distance. 

that a pump stator {30) 'is provided, which on one side is located to 

enable rotation around.the boring string {13), and on the other side 

is located against a wall 127) of the ea11h bore hole (20) to prevent 

rotation, 

that the pump stator {30) features a stator 

arm (32) extending radially to the boring string, which is arranged 

between the boring string { 13) and the hose { 15). and 

that the stator arm (32} lies zonally squeezed against the hose {15}, 

wherein the stator arm {32) brushes over the hose { 15j rotating with 

the boring string (13J. 

I lllllll IIlllt lllfl fllll II llll 
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2. Boring device according to claim 1, characterised in that the pump stator 

(32) is located axially fixed to'the boring string {13). 

3. Boring device according to claim l or~. characterised in that the pump 

stator {32) features a torque support (40 ·140.l which in roto!i.onol direction 

lies stationary against the wall {27) of the earth bore hole (20) during 

drilling and is slidable in lorrgitudinal direction of the boring string (13). 

4, Borfng device according f<;tetoims 1 to 3, characterised in that the boring 

tool (14}·features a core bOre,~pipe having a channel {19) and that the 

hose (15} and the channel~(t'J ore connected to form the fluid line (12}. 

5. Boring device according t~pny of the claims l to 4, characterised in that 

on the boring tool ( 14} is an::o(i_ged a tonk {2 $) for accepting purging fluid 

and drilling debris (24) and t_ppt a pipe (25} is provided between the tank 

(26) and a ground excavation d~vice on the boring tool (14)_ 

6. Boring device according to any of the claims 1 to 5, characterised in that 

the stator orm (32) features. on its free er.d squeezing f he hose { 15) a roller 

{33}, which is located to enable rotation aro1 ind a roller she ft (34) parallel 

to the longitudinal axis of the boring string {13}. 

7. Boring device according to any of the claims 1 to 6, characterised in that 

the pump stator (30} features a plurality of stator arms (32} distributed 

uniformly over its periphery. 

I IJllll lllllJ:lllll lllll II llll 
c l " s * 
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8. Boring device according t6dny of the claims l to 7, characterised in that 

a plurality of pump mechoniSms {l 1} are arranged on the boring string 

(l 3). 

9. Torque support for a boring device, especially according to any of the 

claims 1 to 8 for tapping off a torque at a point on a boring string in an 

earth bore hole remote from1·a boring tool. having 

a main body { 145), wnich features an orifice { 156} arranged 

centrally for the pas~6ge of the borirg string (13}, 
I 

a bearing mechanism (119) at the orifice (156} ~pr the rotatable 

Iocofion of the main'.bbdy (145} on the boring string (ll3), .. -
at least three holde!'Stl~l) arranged on the main body (145) 

pitched at distance from each other, which holders extend.away 

from the main body ~145) radially to the longltudinal axis of the 

executing boring strtng·(13) passing through the orifice (156), 
.··. •' 

at least one roller body ( 142} at each holder, to which the roller 

body (142) is located to enable rotation around a shaft { 143), which 

are arranged perpendicular in each case to the longitudinal axis of 

the boring string (113)- and ore· tar,gentiol to its direction of rotation 

on the holders {141 ), and 

a compression device ( 144) for genera ling a pressure force, which 

basically presses the holders { l 41} with the roller bodies ( 142) away 

radially out from the main body (145} . . 

10. Torque support according to claim 9, characterised in that the holders 

(14 l) are slidoble in relation to the main body. 

l lllf 111 llllll Hlf f 11111 111111 
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1 l . Torque support according to claim 9 or l 0, characterised in that the 

compression device (144) features a spring mechanism, which presses the 

holders ( 141 ) with the roller bodies ( 142) with o defined cofi\pressive force 

against the wall (27) of the·earth bore hole (20). 

12. Torque support according todaims 9 or 11, characterised in that the 

holders (141} ore pivotally located in each case on the main body (l 45) 

around a pin {148). which is Orientated parallel to the longitudinal axis of 

the boring string ,(113). 

13. Torque support according t<5~ of the claims 9 to 12, characterised in 

that each holder (141) featq~a lever arm {152} projecting radially 

inwards and that between the lever arm ( 152} and the main body { 145} is 

arranged a compression spr.irig {1 SO), which presses the holder ( 141 J into 

its radial outer-lying positioml 

14. Torque support according tO" bny of the claims 9 to 13, characterised in 
-

that a stop {l 54} is provided for each holder (141) on the main body (145}, 

to which the holder {141) lies during drilling. 

15. Torque support according to daim 14, characterised in tho1 an 

adjustment mechanism (153} is provided at each stop {154}, with which 

the swing of the respective Holder { 141) can be set during drilling. 

I ~11111 111111 lllf Hllll fl llll 
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