1 TELESCOPABLE BORI NG ROD MECHANI SM The invention relates to a tel escopabl e
boring rod nechanismwith at least tw nutually displaceable Kelly rods,
whi ch have neans for transmitting | torque to the adjacent Kelly rod. Such
t el escopabl e boring rod nmechanisns are required for the so-called Kelly
bori ng nethod, which is one of the nost flexible procedures e.g. for the
production of foundation piles for buildings. The torque of the boring
inplenent is transmitted froma turning gear, which can be noved up and
down on a mast, to a boring rod mechanism the so-called Kelly rod
mechani sm The Kelly rod nechani sm conprises several telescoped tubular
Kelly rods, whereof the innernpst rdd is suspended on a cable of the

i npl ement and can therefore be noved up and down, which brings about the
tel escoping of the Kelly rod nechanism The boring tool is fixed to the
bottom of the innernost Kelly rod. Through nore or less vertical fillets
on the outside of each individual - Kelly rod and correspondi ng verti cal
driving slots "on the adjacent Kelly rod, in accordance wi.th a
shaft-col |l ar connection or joint, the torque and therefore the rotary
novenent ;ls transmtted fron1one KeIIy rod to the other. Thus, the rotary
novement |s transmtt &d LHON A BORING R MEGCHANISMDring tool in the
bor ehol e. Tel escopi ng t'akes place inthe following way. Initially, when the
Kelly rod,_, nechanismis conpletely outside the borehole, all the Kelly rods
on their TOREYELGH rﬁ?‘%t*o%?e‘?ﬂé#%?@eb’eﬁﬁleﬂnmélmwm wiltbatkheash as t he
i nner  KeFY Puiyad 1y shppiacenier kyliucrode, Mbidhy hawdmermehtmi smrdssimansaquent |y

. suspendedoisye Mivahee efijadent iRehly xé@l |y on the Kelly cable. If the Kelly rod
nmechani smis then lowered into the hole, at a specific tinme an upper stop
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mechani sny. ar'&éua £ Iﬁ?ﬁ?‘? FPERsn4sms E‘S@Bﬂ%ﬁlﬁt?sxslmwdrwhmam. The
Kelly rod mechanism comprises several telescoped tubular Xelly roda, whereaf

the innermost rod ia suspended on a cable of the implement and can thexefore
be moved up and down, which brings about the telescoping of the Kelly xrod
" mechanism. The boring tool is fixed to the bottom of the innmermost Kelly
.xod. Thrxough more or less vertical fillets on the outside of each individual
_ Kelly rod and corresponding vertical driving slots on the adjacent Kelly rod,
in acdordance wit:h a shaft-collar comnnection or joint, the torque and '
therefore the rotary movement is transmitted from one Kelly xod to the other.
Thus, the rotary movement is transmitted frcm the f.urm.ng gear to the boring
tool in the borehole.

' Telescoping takes place in the‘fbllowing way. Initially, when the Kelly rod
mechanism is completely outside the borehole, all the KRelly rods on their
lower stop are located on the bottom Kelly rod, also known as the inner
Kelly. The complgtely retracted Kelly rod mechanism is consequently
suspended by means of the immer Kelly on the Kelly cable. Xf the Kelly xed
mechanism is then lowered into the hole, at a specific time an upper stop of -
the Kelly rod mechanism stxikes against a Relly driver of the turning gear
and rests there. During further lowering the remaining Kelly rods move
downwards until the next inper Relly rod *gticks* with its upper stop on the
lowexr end of the outermost Kelly xod. This can be continued until the Relly
rod mechanism has been completely extended., Such Kelly rod mechanisms are
e.g. known fxom EP 376 239 A or US 3,517,760. '

Torque can be transmitted in any extension state of the Kelly rod. The Kelly
rods on the lower gstop either rvest on the next inner Kelly rod or they hang



Torque can be transmtted in any extension state of the Kelly rod. The
Kelly rods on the lower stop either *rest on the next inner Kelly rod or
they hang with their upper stop on the next outer rod, Wth all the Kelly
rode the torque is transmtted at the upper or |lower end, only in the case
of a single Kelly rod, the outernost of those resting on the innernost
rod, does the Kelly driver. of the next outer rod engage between the upper
and lower end in the Kelly fillets afd transnits torque there. Besides the
transm ssion of the rotary novenent in the case of so-called |ockable
Kelly rod nmechani snms, a vertical force is transmtted fromthe slide on
whi ch the t i ; I es up_and down on the mast, via the Kelly rod
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transmitted decides the diameter and thickness of the Relly rods.

Particularly in the case of greater boring depths for which correspondingly
long Relly rod mgchaniama are neceesary, there can be a relatively high Kelly
rod mechanism weight. This iz not ouly decisive for the design of the

- Recessary winches and drives, but also for the staricg of the mast on which
the boring xrod mechanism is suspended. Since, ag a result of design, the
boring axis must be upstream of the crawlexa of the boring implement, a heavy
Kelly rod mechanism means a correspondingly high tilting moment of the
implement, It must be correspondingly highly ballasted for adequate
stability, which in tuyn requires a largerAand more stable crawler vehicle.
This leads to higher coats and restrictiens duxing the transportation and

' positioning of the boring implement.

- The object of the invention is to provide a telesaopable horing rod
mechanism, which allowe an efficient, inexpensive boring operation.

This object ia achieved by a telescopable boring rod mechanism having the
features of claim 1. Preferred embodiments of the invention are given in the
dependent claims.

The invention im characterized in that at leagt one of the Kelly rods is
constructed from at least two rod segments, which are made from different
materials. A fundamental idea of the invention is baged on the finding that
on & Kelly rod thexe are areas with different functions and leads, According
to the invention areas with a high load and contact pressure can be made from
& correspondingly hich strepgth material, whereas areas with a lower laad and



This object is achieved by a tel escopable boring rod mechani sm havi ng the
features of claiml1l. Preferred enbodinents of the invention are given in
the - dependent clains. The invention is characterized in that at |eapt one
of the Kelly rods is constructed fromat |east two rod segnents, which are
made fromdifferent materials. A fquanental i dea of the invention is
based on the finding that on a Kelly rod there are areas with different
functions and | oads. According to the invention areas with a high | oad and
contact pressure can be made from a correspondingly high strength
material, whereas areas with a |lower |oad and 3 contact pressure can be
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According to the invention the means for transmitting the force ox torque ig
congtructed on a rod segment made from a steel material. Preferably the
uppex and/or lower end of the Kelly rod is constructed on a rod segment made
.’f.’::om a gteel material. Por a force or. torque transmiseion in ope or more
intermediate sections, further transmission devices can be provided. The
other rod segments located between the steel materiél rod segments can be
made from the lightweight construction material. |

A8 a result of the function the individual Relly rods have a tu:bulai-
construction and the inner Xelly can also be a solid rod. The individual
I.telly rods can have a xandom cross-section. cheﬁr, according to the
mtrention, a particularly favoui-able ratio between the weight and torsional
stiffness is obtained in that the rod segments are constrycted in tubula.r
manner with an annular cross-section. More pvarticularly for lightweight
segmentg made from a carbon fibre-reinforced plastic, an annular cross-
section brings about a particulazrly high torsienal stiffness.

Apart from the possibility of torque transmission, the boring rad mechanis
according to ;he invention is further developed in such a way that the rodm
segments have means for transmitting an axial ferce to the adjacent rod
Segmenta. FPreferably the means for transmitting an axial force are
constructed together with the means for transmitting a torque, e.g. in the
form of so-called locking pockets. '

{L particularly rcbust boring rod wechanism ia obtained,. accerding to the
invention, in that the means for transmitting a torque and/or the means for



made fromthe |ightweight construction material. As a result of the
function the individual Kelly rods have a tubular construction and the
inner Kelly can also be a solid rod. The individual Kelly rods can have a
random cr oss-secti on. However, according to the invention, a particularly
favouaabl e rati o between the weight and torsional stiffness is obtained in
that the rod segnents are constructedsin tubular nmanner with an annul ar
cross-section. Mire particularly for |ightweight segnments made from a
carbon fibre-reinforced plastic, an annul ar cross- section brings about a
particularly high torsional stiffness. Apart fromthe possibility of torque
transm ssi onraxdeRecdiag i 420ak Q! ' according to the invention is
further devel oped i ﬁgsuch a@\/\fﬁ@;‘&t@ﬁi{é{,@t 6% 88{1% s have neans for
transm ttingg, [ farce.tq . the adjacent rod segnents. Preferably the
means for tégﬁgﬁfgti? ;%he %hteé'%?cgﬁin? Feekerg, eomppigest ildetse dr ttieged hesaahg h t he
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and/or the neans for 4 transmtting an axial force have interlocking
menmbers. Priaf ehicalhye bbahe bl kQmkh rs.cogprise fillets or beads,
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force transddossisan h i ils can be subsequently fixed b
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; ‘ 1y the outer Kelly rod is provided with a

plurality of means for transmitting a torque and/or an axial force ang which
are located at different heights., Over its entire asurface the outex Kéll
rod.can permit a torgue transmission. In this way, for the other Kélly r:,d
it is poasible to limit to two the axial force and torgue transmigsion mean:
Then on lowering the KellyAxod mechanism the ocutermest Kelly rod must ’
in:.n.tially be locked at the coxxesponding height relative to the rotaxry driv
This can take place passively by a bayonet catch-like mechanism or activel -
by a wmechanigm emanating frem the rotary drive. Then the Relly rod mechan:;s
is lowered again in such a way that all the other Kelly rods axe either "
completely or not extended. In addition, through the complete extension of

the ocuter Kel.‘f.y rod, there is alac a very good passive protection of the
¥etracted boring rod mechaniem.

The invention is described in greater detaq‘.l hereinafter relative to g
preferred embodiment and the attached diagrammatic drawings, wherein show:

Fig. 1 A perspective representation of an imner Kelly rod accbrding
to the invention. '

Fig. 2 A perspective, part smectiomal representation of an inventive
drilling rod mechanism with the RKelly rod of fig. 1,

The embodiment of the invention diagrammatically shown in figs., 1 and 2 ig
simple, telescepable boring rod mechanism 10 with a firat, inner Kelly xod :c
and a second, outer Kelly rod 40. The inner Kelly red 20 is consgtructed fro
‘three tubular gegments, an upper segment 22, a lower segment 24 apnd an .



According to a further devel opnent of the invention the outer Kelly rod is
made entirely fromnmetal. Preferably the outer Kelly rod is provided with a
plurality of means for transmitting a torque and/or an axial force and
which are located at different heights. Over its. entire surface the outer
Kelly rod can pernmt a torque transmssion. In this way, for the other
Kelly rods it is possible tolimt to tw the axial force and torque
transm ssion neans. Then on lowering the Kelly rod nechanists the
outernost Kelly rod must initially bg |ooked at the correspondi ng hei ght
relative to the rotary drive, This can take place passively by a bayonet
catch-1ike mechanismor actively by a nechanismenanating fromthe rotary
drive. Then the Kelly rod nmechanism is |lowered again in such a way that
all the other Kelly rods are either Conpletely or not extended. In
addi tion, hro h the conplete extension of the outer Kelly rod, there-is
al so a ver Py sFIHETPE GegwentoR (of Int heth the nppér dedneht Qg sarlismehani sm
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ae the necessary atrength, particularly for the bead 28 and
axial stops 30 during force transmission between the individual Kelly xods

in ordex to save weight, the central segment 26 is made from a lightweight
construction material, particularly a carxbon fibre-reinforced plastic. The
tubular, central segment 26 is fixmly comneated by suitable comnecting
Gevices at its two free epds to the upper segment 22 or lower segment 24. To
the cutside of the central segment 26 can be fixed axially directed gquide
rails 34, but these are used for guided telescoping and not for torque
trangmigsion.

For this purpose, on the inside of the outer Kelly rod 40 axe prcvided .
coxrespondingly positioned axial guidance elemente 42 with guide slots made
therein and in which engage the guide rails 34. Moreover, on the inaide of
the outer Kelly rod 40 at least one driver 44 for torque trangmisaion
purposes is provided. Through the lowering or raising of the inner Relly rad
20 by meang of a not shown Kelly cable, the driver 44 passes through the
recess 31 into the area of the locking pocket 22 on the lower segment 24 of
the imner Kelly rod 20. Through contact with the head 28 or the stop faces
of the lower axial stop 302 or the upper axial stop 30b a torque or axial
force transmigpion can take place between the two adjacent Kelly rods 20, 40.
A not ghown tool mounting or receptacle is provided on the inney Kelly rod
20. The inventive Kelly rod mechanism is suitable not only for receiving
boring and eutting tools, but also for ether soil working toole auch as
grippers.



Circunferentially the two axial stops 30a, Sob are spaced in a clearly
defined manner fromthe next bead 28 and a recess 31 is forned for the
axi al -passage of the driver. On the upper segment 22 is correspondingly
constructed a force and torque transm ssion neans 27, but there is only a
single axial stop 30c at the lower end of the bead-26. The upper segnent
22 and the. .l ower Segnent 24 wth the beads 20 and axial stops 30
constructed thereon are made froma steel material, which has the
necessary strength, particularly for the bead 28 and axial stops 30 during
force transm ssion between the individual Kelly rods 20, 40. In order to
save weight, the central segnent 26 isemade froma |ightwei ght

construction material, particularly a carbon fibre-reinforced plastic. The
tubul ar, central segnent 26 is firmy connected by suitable connecting
devices at'its two free ends to the upper segnent 22 or |ower segnent 24.
To the outside of the central segnent 26 can be fixed axially directed
guide rails 34, but these are used for guided tel escoping and not for
torque transm ssion. For this purpose, on the inside of the outer Kelly
rod 40 are provided . correspondingly gositioned axi al gui dance el enents
.42 wth guide slots made therein and i ch engage the guide rails 34.
"Moreover, on the inside of ‘the outer Kelly rod 40 at |east one driver 44
for torque trensebEdilerborimy pod aschssipn sitided. leihy dug hwut:hel 1y odieplavgalote
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3. Telescopable boring rod mechanism according to claim 1, wherein torque
transwigeion means are constructed on one rod gegment, which is m;.de from a

steel ma_te.rial .

4. Telescopable boring rod mechanism according to claim 1, wherein the upper
end and/ox the lower end of the Kelly rod on a rod segment is made from a steel
material.

5. Teleacopable boring rod mechaniew according to claim 1, wherein the rod
gecments are conatructed in tubular mapner with an annulax crogg-section.

6. Telegcopable boring rod wmechanism according to claim 1, wherein the rod
seguents have means for transmitting an axial force to adjacent Kelly xods.

7. Telescopable boring rod mechanism accoxding to claim 1, wherein the toxgue
transmission wmeans and/oxr axial force transmisasion means have interlocking

wenbers.

8. Telescopable boring rod mechanism according to claim 7, wherein the
interlocking members comprise beads, locking pockets and/or driving glots.

9. Telascopable boring rod wechanism accoxding to claim 1, wherein axially
directed quide rails ave provided on the lightweight construction material rod

- megment.

10. Telescopable bbring rod mechanism according to claim 1, whexein the ocuter
Kelly rod is wmade entirely of wmetal.



CLAIMS 1. Tel escopabl e boring rod nechanismwi th at |east two nutually

di spl aceable Kelly rods, which are equi pped with neans for transmtting a
torque to the adjacent Kelly rod, wherein at |east one of the Kelly rods
is constructed from at |east two rod segnents, wi nch are nade froma
different material.. 2. 2'elescopable boring rod nechani smaccording to
claiml, wherein a material of the rod segnents is a |ightweight
construction material, particularly carbon fibre-reinforced plastic. 3.
Tel eacopabl € boring rod nechani smaccording to claim1, wherein torque
transm ssion neans are constructed on one rod segnent, which is made froma -
steel material. 4. Tel escopabl e boring rod nechani smaccording to claim1,
wherein th q@ er end and/or the |ower end of the Kelly rod on a rod
segment |m§ nede"TPBH4E BI5EeE *ofuiashiniisn Seomting soopkHimer b akdagn 88 outer
mechani snTatdoF H8e RoPtialthyl of weeneitnr thenmotking QORBRAS a@of QRSLGUET ed
in tubul aforagt ok whidbhaze lasataliatt aisFesameRdiigafs, 6. Tel escopabl e boring rod
.mechani se according to claim1, wherein the rod segnments have neans for
transmtting an axial force to adjacent Kelly rods. 7. Tel eacopable boring
rod nmechani smaccording to claim1, wherein the torque transm ssion neans
.and/or axial force transm ssion neans have interlocking nenbers. 8.

Tel escopabl e boring rod nechani smaccording to claim?7, wherein the

i nterlocking menbers con rise beads, |ocking pockets and/or driving slots.
9. Tel escopabl e boring rod nechani smaccording to claim1, wherein axially
directed guide rails are provided an the |ightweight construction materi al
rod ~ segnment. 10.° Tel eecopabl e boring rod mechani smaccording to claim1,
wherein the outer Kelly rod i S nade entirely of nmetal. 7 11. Tel escopabl e
boring rod nmechani sm according to claimi, wherein the outer Kelly rod has
a plurality of neans for transmtting a torque and/or = axial force and
which are | ocated at different heights; '
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