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(57) Abstract: The invention comprises a locking device and a locking 
FIG. 2 method for the tool holder of a drilling system comprising a sleeve 10, a 

locking pin 9, a movement system 4/5/6, and a control system, wherein 
the sleeve 10 and the locking pin 9 are configured such that the sleeve 
10 engages around the locking pin 9 with a form fit, such that the 

1 3 locking pin can be rotated in the sleeve about the longitudinal axis of 
the locking pin and, as a result, can be displaced laterally parallel to said 

15 longitudinal axis, and wherein the movement system has at least one 
electric motor 4 and at least one shaft 6, wherein the shaft 6 effects 
relative rotation of sleeve 10 and locking pin 9 by means of the force of 
the electric motor 4.  

(57) Zusammenfassung: Die Erfindung umfasst eine 
Verriegelungsvorrichtung und ein Verriegelungsverfahren fur die 
Werkzeugaufnahme einer Drehbohranlage umfassend eine Hilse 10, 
einen Verriegelungsbolzen 9, ein Bewegungssystem 4/5/6 und ein 
Steuersystem, wobei die Hilse 10 und der Verriegelungsbolzen 9 so 
geschaffen sind, dass die Hilse 10 den Verriegelungsbolzen 9 

-1 2 formschlnssig umfasst, sodass er sich in ihr um seine Lingsachse 
- drehen und dadurch parallel zu dieser Lingsachse lateral verschieben 

Isst, und wobei das Bewegungssystem mindestens einen Elektromotor 
4 und mindestens eine Welle 6 aufweist, wobei die Welle 6 durch die 
Kraft des Elektromotors 4 eine relative Verdrehung von Hilse 10 und 
Verriegelungsbolzen 9 bewirkt.  
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Locking device and locking method for the 

tool holder of a drilling system 

The invention relates to a locking device and a locking 

method for locking a tool to the tool holder of a rotary 

drilling rig.  

Rotary drilling rigs are primarily used in civil 

engineering or in the search for mineral resources for the 

sinking of boreholes, in particular for producing cased 

boreholes.  

When drilling holes, with many types of ground and mainy 

drilling methods (e.g. for rotary drilling methods or 

oscillation drilling methods) the drilling tools need to be 

replaced frequently. In conventional drilling rigs the tool 

holder is located directly under a rotary drive for driving 

the drilling equipment. The drilling tools, particularly 

augers, drilling buckets or casings, are inserted into this 

tool holder, and locked after insertion. The rotary drive 

is often a top drive (KDK), which drives the push pipe or 

pipe string, and often both elements.  

Particularly in the production of cased boreholes using 

rotary drilling rigs, a frequent tool change is needed, at 

least with respect to the casings, but also with regard to 

the excavating tools (for example, drilling augers or 

drilling buckets) , When driving the casing, the soil and 

rock is first loosened with the excavation tool and 

removed, and, simultaneously or after fixed intervals, the 

casing is moved downwards in the hole by means of the push
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pipe. Depending on the ground conditions, a casing machine 

is used in addition.  

For removing the excavated material from the borehole, it 

is necessary to disengage the casing from the push pipe, to 

pull out the Kelly bar along with the excavation tool, to 

deposit the excavated material next to the borehole, to 

insert the excavation tool back into the casing with the 

Kelly bar, and to lock the push pipe to the casing again 

Depending on the ground conditions, sometimes the 

excavating tool on the Kelly bar, too, must be replaced and 

locked.  

If a new hole is dug and cased, the casing has to be lifted 

completely and transported to the borehole by the rotary 

drilling rig. In this process, casings and excavation tools 

are therefore temporarily guided freely suspended from the 

rotary drilling rig.  

On being inserted, the drilling tools engage with an area 

of the tool holder, mostly with positive locking. For 

locking, looking pins are generally used which are arranged 

in sleeves on the tool or the tool holder and which are 

displaced manually, by means of a lever, or by a hydrauic 

system, in order to engage in holes of the counterpart and 

thereby lock the latter.  

A disadvantage of the prior art is that the known devices 

are comparatively complicated and thus expensive, and that 

their use is expensive since the control lines and control 

elements must be guided through the rotary drive of the 

drilling rig into the rotating tool holder, in addition, 

integrated monitoring of the lock is very difficult or not



possible at all, resulting in a deterioration of 

occupational safety.  

The object of the invention ie to overcome the 

disadvantages of the prior art and to make an optimized 

locking available.  

This object is achieved by a locking device and a locking 

method according to the claims.  

The inventive locking device for locking a tool to the tool 

holder of a rotary drilling rig includes a sleeve, a 

locking pin, a movement system and a control system.  

The shape of the sleeve and of the locking bolt is largely 

arbitrary. However, the parts must be designed so that the 

sleeve engages around the locking pin with positive 

locking, so that the locking pin can rotate about its 

longitudinal axis in the sleeve and can thereby be 

displaced laterally, parallelly to said longitudinal axis.  

The locking pin and the sleeve are designed such that the 

feed motion of the locking pin relative to the sleeve is 

achieved by its rotation in the sleeve, This is preferably 

done in that an element protrudes from the locking pin and 

is guided in a helical recess of the sleeve, or in that an 

element protrudes from the sleeve and is guided in a 

helical recess of the locking pin, 

A suitable lateral movement of the locking pin relative to 

the sleeve is, in the case of the locking process, 

particularly designed so that the locking pin is moved from 

a position in which its front face is located within the



sleeve or is at least flush with the sleeve or the tool 

holder into a position in which it protrudes from the 

sleeve to such an extent that it can engage with a recess 

in the tool (in particular through a recess in the tool 

holder) , in particular over a distance of at least ' cm, 

Preferably, the locking pin comprises at least one radially 

outwardly extending guide pin which is guided in a slide 

(Kulisse) in the sleeve, in particular in a slide which 

extends obliquely to the longitudinal direction of the 

sleeve, or helically, which slide is preferably a slot-like 

recess in the sleeve. The slide can be a recess extending 

through part of the wall thickness of the sleeve or through 

the entire wall thickness of the sleeve, 

In a preferred embodiment, the slide allows rotation of a 

guide pin which is not greater than 360 1, preferably not 

greater than 180 I .  

In a preferred embodiment, an end portion of the guide pin, 

which guide pin is guided in the said slide, protrudes over 

the edge of the sleeve, This allows very easy control of 

the position of the guide pin, visually or by means of 

sMsors.  

The movement system includes at least one electric motor 

and at least one shaft by which it effects a relative 

rotation of the sleeve and the lockinq bolt by the force of 

the electric motor.  

Preferably, the movement system includes at least one gear 

unit, in particular at least one angqular gear. In the 

following, for the sake of clarity, only one electric motor



and one gear unit will be mentioned; this is, however, not 

to be interpreted as limiting but is a preferred 

embodiment, 

The gear unit is driven in this case by means of the 

rotational movement of the electric motor and effects the 

rotation of the shaft of the movement system, and the 

shaft, in turn, causes the relative rotation of the sleeve 

and the locking pin. The advantage of an angular gear is 

that the locking device can be mounted on the tool holder 

in a space-saving manner.  

Preferably, at least one of the shafts of the movement 

system is the shaft of an electric motor or the shaft of a 

gear unit.  

In order to stop the rotation of the electric motor quickly 

and/or to prevent rotations in the idle state, the movement 

system preferably comprises at least one brake.  

in the braked state, such a brake prevents rotation of the 

shaft of the movement system by blocking the shaft.  

directly, the electric motor, the gear unit and/or a 

relative rotation of locking pin and sleeve.  

In a preferred embodiment, the movement system is firmly 

connected to the sleeve, preferably by means of an adapter, 

so that rotation of the shaft causes rotation of the 

locking pin in the sleeve, while the movement system 

remains rigidly aligned with the sleeve. As already stated 

above, rotation of the locking pin causes it to be 

laterally displaced in the sleeve. By displacement, the pin 

can engage in holes of the tool or of the tool holder and 

thus exert its locking function.
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In another preferred embodiment, the movement system is 

firmly connected to the locking pin, preferably by means of 

an adapter, so that rotation of the shaft causes rotation 

of the sleeve about the locking pin, while the movement 

system always remains rigidly aligned with the locking pin.  

To compensate for the lateral movement of the locking pin 

relative to the movement system, the locking device 

preferably comprises additional elements for compensating 

this displacement relative to the shaft of the movement 

system, particularly a sliding shaft which transfers the 

rotation of the shaft to the locking bolt but can be 

displaced rotatingly relative to the shaft.  

The control system includes units for controlling the 

movement system, so that, in particular through an external 

drive signal, the movement system moves the locking pin 

into a locking or non-locking position, Drive signals can 

be transmitted by a wired or radio-based transmission to 

the control system which, if necessary, includes units for 

receiving radio signals and/or units for decoding data 

signals, A remote control is preferable because in this 

case there is no need for cables leading from the 

operator s cabin of the drilling rig to the locking device 

for data transmission. Drive signals can also be sent by an 

additional sensor unit which automatically detects that a 

tool has been mounted or dropped and which automatically 

controls the control system without operation by a person.  

Since the tool holder moves, it is of great advantage if, 

at the interface with the moving parts of the machine, the



signals on the wires are transmitted by means of sliding 

contacts.  

In a preferred embodiment, the locking device, in 

particular the control system, includes an energy storage 

device, particularly batteries or accumulators, which 

provides enough energy for at least one unlocking and/or 

locking operation. This has the advantage that no supply 

lines for energy leading from the power supply of the 

rotary drilling rig to the locking device need to be 

provide d' 

In a further preferred embodiment, the locking device 

comprises a system by means of which energy can be won from 

the rotation of the tool holder relative to non-moving 

parts of the drilling rig. Preferably, the system has at 

least one dynamo for energy recovery, the stator of' which 

is preferably arranged at the tool holder and whose rotator 

is guided along non-moving parts of the drilling rig during 

the rotation of the tool holder and can thus rotate 

relative to the stator, 

This embodiment is particularly ctive it it includes 

the aforementioned energy storage device, in which energy 

can be stored during drilling .-. n this way, during a 

drilling process, sufficient energy can be accumulated for 

unlocking and locking in the next tool chance.

In a preferred embodiment, the locking device comprises a 

position monitoring system wnich preferably comprised t 

least one sensor or at least one pair of sensors.
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This position monitoring system is adapted to monitor the 

position of the locking pin, in particular its end position 

in the locked and/or unlocked state. Preferred sensors are 

those from the group comprising photoelectric barriers, 

electric switches, particularly proximity switches, 

electromechanical switches, particularly tracers, 

potentiometers and electrical contact surfaces,.  

When measuring the position of the locking pin, its 

position is preferably determined directly or indirectly, 

This can be done in particular by measuring the position of 

the locking pin relative to the sleeve, by measuring the 

position of the guide pin, or by measuring the rotation of 

a shaft of the movement system, for example by a 

potentiometer, 

When measuring the position of the locking pin or the 

position of the guide pin, the use of tracers and/or 

proximity switches in the position monitoring system is 

preferred.  

The position monitoring system is preferably used to 

control the movement system; for example, such that the 

movement system remains in motion until an end position is 

reached, and/or an alarm system is actuated when the tool 

or the tool holder is moved without locking having been 

effected. The abovementioned alarm system is, in 

part cular, an additional component part of the locking 

device.  

With the position monitoring system it is possible for the 

locking device according to the invention to make a 

significant contribution to occupational safety. In
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practice, successful locking is sometimes checked only 

visually, which can lead to human errors. Also, in order to 

save time, locking is sometimes dispensed with entirely and 

the positive locking between the tool and tool holder is 

utilized, together with the pressure occurring in the 

drilling process. However, since the tools (rotary pipes or 

casings and excavation tools) are often moved freely 

suspended in rotary drilling processes, accidents may occur 

due to tools falling down if the tools are not properly 

locked.  

The present invention comprising a position monitoring 

system can reliably accomplish detection and indication of 

proper locking.  

To this end, the locking device preferably includes 

indicating elements and/or alarm elements, It is also 

preferred that in the case of improper locking a signal is 

transmitted to the drilling rig (via radio or wired) which 

prevents movement of the tool until proper locking is 

effected.  

In a preferred embodiment; the tool holder is the push pipe 

of a rotary drilling rig, which is particularly adapted to 

accommodate casings. Preferably, at least two, in 

particular three, four or five, locking devices according 

to the invention are mounted on said push pipe.  

In the aforementioned case, a locking device according to 

the invention is preferably mounted so that its locking pin 

can lock a tool, particularly a casing, through the jacket 

wall of the push pipe, This is realized, in particular, in 

that recesses are present in the Jacket wall at the 

corresponding positions, or in that the device forms part 

of the jacket wall As a rule, the places where the locking
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pins are arranged are at the lower end portion of the 

jacket wall of a fitted push pipe.  

In this embodiment, the locking device according to the 

invention is therefore specifically designed for the 

locking of tools, especially casings, to a pressure tube.  

In another preferred embodiment, which may well be combined 

with the above-described embodiment, the tool holder is 

attached at the end portion of the Kelly bar of a rotary 

drilling rig, or it forms said end portion. Tools designed 

for this purpose are, in particular, excavation tools, 

preferably augers or drilling buckets. In this embodiment, 

the locking device according to the present invention is 

thus specifically adapted for the locking of tools, 

especially excavation tools such as augers or drilling 

buckets, to a Kelly bar.  

In a preferred embodiment, the locking pins and/or the 

sleeve are commercial elements which have been equipped 

with the other elements of the device according to the 

invention and thus form the locking device of the 

invention.  

An inventive locking procedure for loCking of a tool to a 

tool holder of a rotary drilling rig comprising at least 

one locking device is based on the steps of, 

~ connecting the tool to the tool holder; 

- turning at least one locking pin relative to the sleeve 

associated to said locking pin, by means of at least one 

electric motor.  

The locking pin will thereby protrude from the sleeve and 

lamp the tool to the tool holder, or engage with holes in



the tool and/or in the tool holder, thus locking the two 

parts together.  

Although for the sake of clarity important component parts 

of the invention are mentioned in the singular, this does 

not exclude that all these mentioned parts may also occur 

several times in the device. For example, several electric 

motors may act on a single gear unit, or several gear units 

may be driven by a single electric motor. Also, a locking 

pin may comprise a plurality of guide pins, or sleeves may 

comprise several slides.  

Examples of preferred embodiments of the locking device are 

shown in the figures.  

Figure 1 schematically shows the position of preferred 

embodiments on a tool holder; 

Figure 2 schematically shows a preferred embodiment in the 

unlocked state, from the side.  

Figure 3 schematically shows a preferred embodiment in the 

unlocked state from the rear.  

Figure 4 schematically shows a preferred embodiment in the 

looked state from the side.  

Figure 5 schematically shows a preferred embodiment in the 

locked state from the rear.  

In Figure 1, the positions of three locking devices l in a 

tool holder 3 of a rotary drilling rig are shown. The tool
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holder 3 can be, for example, the automatic push pipe of a 

mobile rotary drilling rig,, At the upper end of the tool 

holder 3, a rotary device of the drilling ri may be 

installed, for example The lower end of the tool holder 3 

is adapted to be connected to tools,. which are not shown.  

For example, casings used for drilling of piles or for 

making cased bore holes can be inserted in the tool holder 

3 and locked by means of the locking devices 1, By means of 

locking pins, tools are locked by said locking pins 

reaching through through--holes in the casing, thereby 

securing the tool, 

By means of a control system 2, the locking and unlocking 

of the respective tool can be controlled. In the event that 

the control system comprises a radio receiver and its own 

energy sour:e, such as an accumulator, it would not be 

necessary to route cables from the outside to the rotating 

tool holder, which has the advantage that the system is 

inexpensive, easy to install and easy to maintain.  

In Figures 2 and 3, a preferred embodiment in the unlocked 

state is shown from the side and from the rear, It can be 

clearly seen how an electric motor 4 causes the locking pin 

9 to rotate in a sleeve 10, a viaagear unit 5, which here 

is an angular gear. The locking pin 9 is supported slidably 

and rotatably in the sleeve 10 and has a radially outwardly 

extending guide pin 12, with the guide pin 12 being guided 

in a slot-like recess of the sleeve, which runs obliquelv 

to the longitudinal direction of the sleeve, 

The rotation of the electric motor 4 is transmitted via the 

gear unit 5 to the gear shaft 6, which in turn tranemits 

its rotation to a sliding shaft 7. The sliding shaft 7 is
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connected to the locking pin 9 and compensates for the 

lateral movement of the locking pin 9 relative to the gear 

shaft 6. In order to optimize the movement of the locking 

pin 9, it may be guided by means of an additional axial 

guide K 

The rotation of the locking pin 9 causes the guide pin 12 

thereof to be helically guided in the slot-like slide guide 

11 of the sleeve 10. This helical movement pushes the 

locking pin 9 out of the sleeve 10 (in the drawing, to the 

right), so that after completing this movement it protrudes 

from the sleeve and would thereby lock a tool to the tool 

holder.  

Two elements for position monitoring, the sensors 13, 

monitor the position of the locking pin 9 through the 

position of the guide pin 12< In the unlocked state shown, 

the guide pin is aligned so that the sensor .13 which 

monitors the unlocked position (left-hand sensor in Fig. 2, 

right-hand sensor in Pig. 3) is triggered. in the event 

that the locking device is located in a housing 16 for 

protection thereof as shown in Fig. 3, a guide pin 

extension 17 is helpful which enables the guide pin to 

project at least at its end position from the housing and 

permits additional visual inspection. The locking device 

can be connected via an adapter 14 to the sleeve or to the 

tool holder. A brake 15 allows blocking of the locking 

device, so that no manual or automatic adjustment is 

possible e.  

Figures 4 and 5 show a preferred embodiment in the locked 

state, from the side and from the rear. Compared to Figures 

2 and 3 the locking pin 9 is now in the extended state 

(locking state). In the locked state shown, the guide pin
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is aligned such that the sensor 13, which monitors the 

locked position (right sensor in Fig. 2, left sensor in 

Fig. 3) is triggered.  

List of reference numbers: 

1: Locking device 

2: Control system 

3: Too! holder 

4: Electric motor 

: Gear unit 

6: Gear shaft 

7: Sliding shaft 

8: Axial guide 

9z Locking pins 

10: Sleeve 

11: Slide guide 

12: Guide pin 

13: End position monitoring system 

14: Adapter 

15: Brake 

16: Housing 

17: Guide pin extension
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Claims 

1. A locking device for locking a tool to the tool holder 

of a rotary drilling rig, comprising a sleeve, a locking 

pin, a movement system and a control system, characterized 

in that the sleeve and the locking pin are configured such 

that the sleeve engages around the locking pin with 

positive locking such that the locking pin can rotate in 

the sleeve about the longitudinal axis of said locking pin 

and, as a result, can be displaced laterally, parallelly to 

said longitudinal axis, and in that the movement system has 

at least one electric motor and at least one shaft, wherein 

the shaft effects relative rotation of sleeve and locking 

pin by means of the force of the electric motor.  

2. The locking device according to claim 1, characterized 

in that the locking pin comprises at least one radially 

outwardly extending guide pin which is guided in a slide in 

the sleeve, in particular in a slot-like recess of the 

sleeve which runs obliquely to the longitudinal direction 

of the sleeve or helically, with the said slide being 

designed such that it allows a rotation of a guide pin 

which is not greater than 360% preferably not greater than 

180*, 

3. The locking device according to any one of the 

preceding claims, characterized in that the movement system 

has at least one gear unit, in particular at least one 

angular gear, wherein the at least one gear unit is driven 

by the rotary movement of the at least one electric motor 

and causes the rotation of the shaft of the movement 

system.
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4. The locking device according to any one of the 

preceding claims, characterized in that the movement system 

comprises at least one brake for preventing rotation of the 

shaft of the movement system, preferably a brake acting on 

the shaft directly, on the electric motor, on the gear unit 

and/or on a relative rotation of locking pin and sleeve.  

5. The locking device according to any one of the 

preceding claims, characterized in that the movement system 

is firmly connected to the sleeve, preferably by means of 

an adapter, so that rotation of the shaft causes rotation 

of the locking pin in the sleeve, while the movement system 

remains rigidly aligned with the sleeve.  

6. The locking device according to any one of the 

preceding claims, characterized in that the control system 

comprises units for controlling the movement system, so 

that, in particular by an external drive signal, the 

movement system moves the locking pin into a locking or 

non-locking position.  

7. The locking device according to any one of the 

preceding claims, characterized in that the locking device, 

in particular the control system, comprises an energy 

storage device, particularly batteries or accumulators, 

which supplies enough energy for at least one unlocking 

and/or locking operation, and that the locking device 

preferably comprises a system that allows for energy to be 

won from the rotation of the tool holder relative to non

moving parts of the drilling rig.
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8. The locking device according to any one of the 

preceding claims, characterized in that the locking device 

comprises a position monitoring system which preferably 

comprises at least one sensor or at least one pair of 

sensors, and which is designed to monitor the position of 

the locking pin, in particular the end position thereof in 

the locked and/or unlocked state.  

9. A locking method for locking a tool to a tool holder of 

a rotary drilling rig comprising at least one locking 

device according to the preceding claims, characterized by 

the steps of: 

- connecting the tool to the tool holder; 

turning at least one locking pin relative to the sleeve 

associated to said locking pin, by means of at least one 

electric motor, 

10. The method according to claim 9, characterized in that 

a position monitoring system is used to control the 

movement system, more particularly that the movement system 

remains in motion until a final position is reached, and/or 

that an alarm system is actuated when the tool or the tool 

holder is moved without a locking having been effected.
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