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Abstract

The invention relates to a device and a method for handling rod-shaped
elements on drilling gear. The safety is inter alia increased by a device and a
method wherein rod-shaped elements are placed on a placement device in defined
positions and under defined conditions, the rod-shaped elements are separated on
the placement device while being monitored, their safe support on a gripper is

checked and once the elements are handed over to an elevator this action is

confirmed.



CA 02760324 2011-10-27

-1 -

Description

Apparatus and method of handling rod-shaped components

The present invention relates to an apparatus and a method of handling rod-
shaped components, especially for a deep-drilling device used either in the onshore
region or in the offshore region. Sﬁch deep-drilling devices can be employed for
vertical dn’llihg in terms of the .development of fields. The term "field” involves
especially the occurrence of a substance in liquid, gaseous or solid form or the
presénce of energetically exploitable conditions in geological structures, especially
with respect to crude oil, natural gas or gecthermal energy. By the term “rod-shaped
component’ hereinafter especially, but not exclusively, those components are
understood whose longitudinal expansion is larger than their transverse expansion.
Those components are preferably in tubular shape and serve for introducing drillings,

for instance.

Vertical drilling is preferably employed for exploiting oil and gas fields and for

generating geothermal energy.

The principle of the present invention is not restricted to the use for deep
drilling, but can also be employed, for instance, for other drilling devices, for example

for horizontal drilling devices or tilted drilling devices.

State of the art

From the state of the art a vertical drilling device is known, for instance in
accordance with the patent specification EP 1387924 B1 in which a plurality of pipes.
forming a pipeline in the ground are arranged subgtantial[y vertically on a drilling
platform prior to being introduced. In said patent specification an apparaius and a
- method are described by which it is ensured that ﬁpon introducing or removing pipes
a respective one of two pipes is safely held by a fastening means. A typical method
of vertically arranging the pipes consists in a conveying system having a gripper and

placing the pipes into the desired veriical position.
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An improvement with respect to the method described in EP 1387924 B1
consists in using drill rod gripping systems és described in DE 102004004315 A1 and
shown in Figure 1. A drilling mast 1 is mounted on a base 2 made of individual
segments. At the drilling mast 1 a carriage at which a top drive is provided is movable
in vertical direction. With a drill rod 6 provided below the top drive at the carriage 4,
the same can be inserted into the drill hole and a corresponding drilling operation can
be performed through the top drive. Adjacent to the base 2 and on ground level a dril
rod magazine 8 is provided in which the drill rods to be introduced are stored and on
which drill rods removed from the drill hole are deposited. In this application DE
102004004315 A1 a drill rod gripper 10 is provided at a guide frame 12 for facilitating
the provision of the drill rod. This drill rod gripper grips a drill rod 6a located on the
drill rod magazine 8 perpendicularly to the conhecting ine of the drilling mast and the
drill hole, pivots the same perpendicularly thereto via a position of the drill rod shown
by 6b, performs a translational movement along the guide frame 12 into the position
shawn by Figure 6C, pivots into a position above the drill hole and then permits to
introduce the drill rod into the drill hole through the top drive provided at the carriage
4. For removing a drill rod from the drill hole an inverse order of proceeding Is

chosen.

Although with such pipe handling system as described in DE 102004004315
A1 the risk of loads floating at a crane is dropped. On the other hand, however,

manual cooperation of an operating person is necessary to ensure safe moving of
the drill rods to the drill rod magazine in a first step, safe gripping by the drill rod

gripper 10, safe pivoting to the prescribed position below the top dnve and safe

insertion of the drili rod into the dnll hole.
It has to be noted that in the case of conventional onshore rigs introducing drill

rods to the magazine 8 is frequently camed out manually or by forklifis, which
additionally impédes a safe gripping of individual drill rods. |

Summary of the invention
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It is the object of the invention to provide an apparatus and a method of
handling rod;shaped components, especially for deep-drilling devices, by which an
automated and/or safe handling of the rod-shaped components, especially drill rods,
is safeguarded until introduction thereof into a drill hole and from removal thereof
from the drill hole. It is further preferred when the apparatus according to the
invention and the method according to the invention for handling rod-shaped

components can be realized both at onshore rigs and at offshore ngs.

This object is achieved by methods and apparatuses for handling rod-shaped
components according to the independent. claims. Developments according to the

invention are the subject matter of the subclaims.

In accordance with the invention, an apparatus for handling rod-shaped
components is provided which includes a depositing means for rod-shaped
components in which rod-shaped components can be deposited,-a lifting means
having a lift carriagé, a guide means for guiding the lift carriage and a drive for
displacing the lift carriage, and a pick-up means mounted at the. lift carriage for
picking up a rod-shaped component from the depositing means, wherein thé pick-up
means is pivoting in respect of the lift carriage at a plane perpendicular td the
displacing direction of the lift carriage such that a rod-shaped component can be
arranged above a drill hole. In this way, the transport of rod-shaped components from
the depositing means to above the drill hole can be carried out by one means and a
height difference can be overcome. It is preferred that the rod-shaped components
are adapted to be deposited in the depositing means substantially in parallel to a
connecting line between the center of the drill hole and the center of the drilling mast.
Such arrangement permits, apart from a compact construction of the ng including a
depositing means, also a space-saving removal from the depositing means. The
afore-mentioned apparatus for handling rod-shaped components is hereinafter

referred to as basic structure.

According to the invention, further an apparatus for handliing rod-shaped
components is provided at a rig, preferably having the above basic structure, wherein
this apparatus includes a transport means and a control means. The transport means

is intended for the transport of the rod-shaped components from an intermediate
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depositing means to a depositing means for rod-shaped componenté, one or more
rod-shaped components being adapted to be removed from the depositing means by
a pick-up means. The control means is intended for controlling the transport means
and by the former the transport means is controllable in such manner that a release
~ of a rod-shaped component at the depositing means can be performed in response
to a relative position of the transpért means in respect of the depositing means. The
afore-mentioned configuration of the apparatus can prevent the rig or facilities
located in the vicinity thereof from beihg damaged or destroyed during a transport to
the depositing means and can ensure depositing of the rod-shaped components with
higher safety in the depositing means. [n this way, already when introducing the rod-

shaped components to the depositing means an increased safety can be brought

about.

It is preferred that the above-mentioned apparatus comprises a detecting
means for detection in respect of applying to the depositing means: It is preferred in
this context that the relief at the transport means Is detected. Upon detecting the
relief at the transport means, for instance at a crane, it can be ensured that the rod-
shaped component rests thereon and thus an uncontrolled downward movement of
the rod-shaped component upon release by the transport means can be excluded

with higher safety.

As an alterpative or in addition thereto, in the afore-mentioned apparatus a
detecting means can be provided at the depositing means which detects the
application of one or more rod-shaped components to the depositing means. By such
detection it can be ensured that the rod-shaped component is seated on the
depositing means and not, for instance, due {o uncontrolled tilting of the rod-shaped

component on a portion in the vicinity of the depositing means.

It is further preferred that in the afore-mentioned apparatus the control means
permits the release of the rod-shaped component(s) in response to a predetermined
position relative to the depositing means. This dependence of the release on the
relative position permits to determine a close region above the depositing means in

which only a release can take place. In this way, it can be ensured also to a greater
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extent that the rod-shaped component is provided at a desired position at the

depositing means.

The afore-mentioned apparatus can be further developed such that it
comprises a detecting means for the position of the rod-shaped component(s) at the
transport means relative to the depositing means. Moreover, a control means can
allow, in response to an output signal from the detecting means for the relative
position, a movement of the rod-shaped component or rod-shaped components at
the transport means within a particular zone only. In this manner, it can be
determined three-dimensionally in which zone the rod-shaped component can be
provided above the depositing means and in a ﬁeighboring area. Thus, maloperation
of the transport means and damage of the rig can be excluded with higher safety and

the rig and the pipe handling can be automated fo an increased extent.

It is preferred that with the afore-mentioned apparatus the detecting means for
the relative position includes one or more position sensors at the transport means.
Those position sensors are rotary encoders or length measuring systems, for
instance. By such detection of the holding element for a rod-shaped component at
the transport means the position of the rod-shaped component in space can be
efficiently determined without a detection of the real position of the rod-shaped
component being reqUired by contact-free scanning, for instance. As an alternative,
also the position of the rod-shaped component in space can be detected contact-

free, as a matter of course, by mechanical elements, for instance a transport means.

The transport means preferably is a crane, whereby the tight space of an
offshore rig, but also of an onshore rig, can be taken into account and maloperations,
for instance during transport of the rod-shaped components by means of forklifts, can

be excluded.

3

According to the invention, furthermore an apparatus for handling rod-shaped
components at a rig, preferably according to the basic structure, is provided
comprising a deposifing means for rod-shaped components which includes at least
one transfer means for individually removing the rod-shap'ed component by a pick-up

means. Into such transfer means, which may be a transfer groove, for instance, a
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rod-shaped component can be introduced either by a transport means for the
transport of the rod-shaped components to the depositing means or by a separating
means provided in the depositing means in response {o a detecting signal for the
position of the rod-shaped component at the depositing means. Such separating
means can include a lifting cylinder, for instance. When introducing the rod-shaped
component into the transfer means by the transport means, a rod-shaped component
can be Introduced already In a fashion that a safe individual removal of the rod-
shaped component by the pick-up means can be ensured. When using separating
means at the depositing means, a plurality of rod-shaped components can initially be
provided in the depositing means and in dependence on the position of an individual
rod-shaped component a separation can be carried out at the depositing means. In
this way, the requirements of accuracy during the transport of rod-shaped
components to the depositing means can be reduced and still an individual pick-up of

the rod-shaped components can be safeguarded by the pick-up means.

In the afore-mentioned apparatus it is preferred that the depositing means
includes at least one conveying means having at least one cafch disposed at a
conveyor chain or a plurality of catches disposed at a conveyor chain by which a
réspective rod-shaped component can be transported by the pick-up means to the

position of pick-up. In this way, a parallel arrangement of the rod-shaped components

on the depositing means can be realized.

It is further preferred that the depositing means includes at least one
conveying means by which at least two rod-shaped components can be transported
to the transfer means. In this way, a rod-shaped component can be removed by the
pick-up means and another rod-shaped component can be positioned in the
depositing means by a transport means either simultaneously or slightly time-

delayed.

Furthermore it is preferred when the depositing means includes a plurality of
conveying means so that the rod-shaped components are movable by the conveying
means at a minimum of two respective positions. In this manner, the rod-shaped

components can be prevented from tilting in the depositing means.
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It is especially preferred when the depositing means includes three conveying
means and the depositing means is arranged in respect of the pick-up means n such
manner that the rod-shaped compoﬁent can be removed by the pick-up means
between two conveying means and the depositing means. The storing of a rod-
shaped component on three conveying means permits safe holding of the rod-
shaped component in the case of the lengths of drill rods common especially in deep-
rigs. Removal of the rod-shaped component between two of the three conveying
means permits a removal outside the mass center and thus a facilitated transport of
the rod-shaped component and a low construction height of a litting means for the

rod-shaped components at the pick-up means.

In accordance with the invention, furthermore an apparatus for handling rod-
shaped components at a rig, preferably corresponding to the basic struclure, 1S

provided including a depositing means having a means for measuring the length of

the rod-shaped component. The length measuring means includes either at least two = -~

mechanical detecting means by which the respective introduced rod-shaped
component can be detected or includes a detecting means for contact-tree detection
of the rod-shaped component at a predetermined position. By mechanical detecting
means the position of a rod-shaped component in the depositing means can be
determined with acceptable accuracy and thus an exact removal by the pick-up

means can be facilitated.

With contact-free detection of rod-shaped components at a predetermined

position, a rod-shaped component can be safely detected at the predetermined

position excluding mechanical errors of a mechanical detecting means.

The present apparatus is preferably further developed in such fashion that the
mechanical detecting means includes a respective lever biased in an introducing
recess for a rod-shaped component by the movement of which a detection signal can
be triggered when the rod-shaped component is arranged. This simple mechanical

design allows realizing a low-cost detecting system having a low failure rate.

It is further preferred when at least two detecting means for contact-tree

detection are provided by which portions of the rod-shaped cornponent positioned
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opposed in longitudinal direction of the rod-shaped component can be detected. In
this way, it can be found by a measuring operation in which direction a rod-shaped
component deviates from the desired position of the rod-shaped component on the

depositing means.

In the afore-mentioned apparatus if is preferred when the detecting means for
contact-iree detection includes a light barrier. In this way, a contact-free detection

system can be realized at low cost.

It is further preferred in the apparatus according' to the invention when the
length measuring means includes, apart from the detecting means for contact-free
detection, a moving means for moving the component introduced fo the depositing
means in its longitudinal direction or for moving the length measuring means in the

longitudinal direction of the introduced rod-shaped component. In this way, either the

- rod-shaped component ‘can -be ‘displaced to'a desired position which tan be-- -

determined by the length measuring means, or the exact position of the rod-shaped
component can be established so that a pick-up means for gripping the rod-shaped

component from the. depositing means can grip the same at the desired position
relative to its longitudinal direction.

Moreover, it is preferred when the length measuring means includes a control
means by which the moving means can be controlled so that the rod-shaped
component is arranged in the depositing means so as to be gripped by a pick-—qp_
means at a defined position. Thus, the length measuring means, the moving means
and the control means can interact so as to bring about a defined state for pick-up by

‘the pick-up means.

According fo the invention, fuﬂhermoreoan apparatus for handling rod-shaped
components at a rig, preferably corresponding to the afore-mentioned basic structure,
Is provided comprising a pick-up means by which the rod-shaped component can be
picked up by plural, preferably two, pairs of gripper arms. Such pick-Up means can
include a' detecting lever for the rod-shaped component in the pick-up means whose

pivot is stationary with respect to a gripper arm. In this way, also in the case of rod-
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shaped components having different diameters the lafter can be safely detected in

the pick-up means.

It is preferred when in the afore-mentioned apparatus the lever is biased into
the zone defined between the gripper arms, whereby the rod-shaped component
provided in this zone can be detected by pressing the lever out of the zone between
the gripper arms.

Further, according to the invention a control means can be provided to permit
operation of the pick-up means only when a rod-shaped component is detected in the
pick-up means. In this way, the error rate can be reduced and accidents can be

avoided.

Moreover, in the afore-mentioned apparatus a pressure detecting means for

the hydraulic control pressure or closing pressure for closing the gripper arms canbe - -

provided at the pick-up means, the control means permitting a movement of the pick-
up means only when a rod-shaped component is detected in the pick-up means and
in the case of the predetermined detected control pressure. It can be ensured in this
way that not only when a rod-shaped component is detected in the pick-up means
but also when a desired holding pressure for the rod-shaped component is provided
by the pick-uf) means a movement of the rod-shaped component can take place so

that the error rate of the total system can be reduced.

it is further preferred when one or more gripper arms are provided with
detecting levers, the gripper arm(s) is/are preferably disposed opposed to the pick-up,
opening for the rod-shaped component. it can be prevented in this way that when the
rod-shapéd component is gripped only loosely by the front pair of gripper arms, the
presence of the rod-shaped component in the pick-up means is erroneously detected

and thus a safe transport of the rod-shaped component is not possible.

In the afore-mentioned apparatus it is further preferred when the gripper arms
of each pair of gripper arms are mechanically connected such that they are only

movable about the same respective angle. In this manner, a defined holding of the
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rod-shaped component by the pick-up means can be realized with a predetermined

force and thus the fransport can be rendered even more safely.

In accordance with the invention, moreover an apparatus for handling rod-
shaped components at a rnig, preferably exhibiting the basic structure, is p.rovided,_
wherein £ comprises a detecting means for the rod-shaped component at a lifting
means disposed above the drill hole. In this manner, the handling of the rod-shaped
compeonent at a rig can be further automated and the error rate, for instance due to
an uncontrolled downward movement of a rod-shaped component provided at the '

lifting means, can be reduced.

The afore-mentioned apparatus is preferably further developed in such fashion
that the detecting means includes a mechanical lever mounted at the lifting means
and being pivoting in a plane perpendicular to the lifting means which triggers a
detecting means for the presence of the rod-shaped component in the lifting means.

Thus, detection can be performed by simple mechanical means.

The afore-mentioned apparatus is preferably further developed in such fashion
that the detecting means includes a sensor for the hydraulic pressure for
safequarding the closed state of the lifting means. Thus, the introduction of the rod-
shaped component can be estimated based on the state of the lifting means. It is
especially preferred when this is provided in addition to the méchanical lever,
because the presence of the rod-shaped camponent in the lifting means can be

detected on the basis of two detecting signals in this way.

It is further preferred that in the above-mentioned apparatus the detecting
means includes a switch for detecting the closed holding means for the rod-shaped
component at the lifting means. This once more increases the safety, because as an
alternative or in addition to the afore-mentioned detecting means for the hydramic

pressure the closed state of the lifting means can be detected.

Further, the afore-mentioned apparatus can be developed in such way that it
comprises a pick-up means for the rod-shaped component by which the rod-shaped

component can be transferred to the lifting means and which is movable upward by
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the lifting means. In this apparatus in addition a control means is provided which
allows a movement of the lifting means with the rod-shaped component independent
of the pick-up means only after the pick-up means has been lifted above the rod-
shaped component by the lifting mear{s. In this way, it can be determined by
mechanical coupling between the lifting means via the rod-shaped component to the
pick-up means that the rod-shaped component is safely held by the lifting means
above the drill hole. As a result, it is possible to release the pick-up means from the
rod-shaped component with great safety without a risk of an uncontrolled downward

movement of the rod-shaped component being given.

The present invention further relates to an apparatus for handling rod-shaped
components at a rig, preferably exhibiting the basic structure as described above,
wherein a detecting means for the position of the pick-up means and a control means

are provided which permits opening of the pick-up means with introduced rod-shaped

components only above the depositing means, preferably directly above or on the — - -

same and adjacent to a lifting means above the drill hole. In this way, the rod-shaped
component on the pick-up means can be prevented from being released outside the

desired zone and thus the safety of the ng can be increased.

It is preferred with such apparatus when the control means preferably permits
in an area outside the position above the depositing means and preferably in an area
adjacent to a lifting means above the drill .hole that a hydraulic pressure is obtained
for holding the rod-shaped component at the pick-up means. In this way, losses can
be compensated without an undesired release of the rod-shaped component taking

place.

In accordance with the invention, futhermore an apparatus for handling rod-
shaped components at a rig, preferably corresponding to the basic structure,
comprising two guide elements, preferably in the form of a double cone, for the rod-
shaped component is provided by which the rod-shaped component provided in a
guiding or centering means above the drill hole can be centered with respect to a
rod-shaped component provided in the drill hole. By such centering an uncontrolled

placing of a rod-shaped component onto a working platform or onto a rod provided in
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thé drifl hole can be prevented. Moreover, in this way also an automatic screwing of

plural rod-shaped components above the drill hole can be performed.

It is preferred with such apparatus when the guide elements are movable
along a synchronous path with respect to each other. This control pemmits an exact
predetermination of the position for the rod-shaped component and requires only little

efforts in terms of apparatuses.

According to the invention, further an apparatus for handling rod-shaped
components at a ng, preferably corfesponding to the basic structure, is provided
comprising a lifting means provided above the drill hole and a control means by'
which the lifting means is controllable so that after an upward movement of the lifting
means with rod-shaped componehts provided in the drill hole securing wedges can
be removed, the removal of the wedges can be confirmed and the rod-shaped
component can be further lowered or lifted into'the drill hole or out of the same. In
this manner, a controlled insertion of rod-shaped components into the drill hole or

removal of the rod-shaped components from the drill hole can be realized with great

safety.

Brief description of the drawings

Fig. 1 shows a front view of a rig according fo the state of the art.

Fig. 2 shows a perspective view of a rig comprising the handling apparatus

according to the invention.

Figures 3 and 4 show cut-outs from Fig. 2, i.e. the depositing means including

drill rod gripper and the drill rod gripper including an elevator.

Fig. 5 shows a top view on a modification of the depositing means including

light barrier and moving means for the drill rod.
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Fig. 6 shows a means for mechanically detecting the drill rod in the depositing
means.

Fig. 7 shows a plurality of means for mechanically detecting the drill rod in the
depositing means.

Fig. 8 shows a top view on the rig and the depositing means with 2 drill rod
provided in the gripper. |

Figures 9A, 9B and 9C show a side view of a gripper, a front view as well as a

top view of a lever arrangement for detecting the drill rod.

Fig. 10 shows a perspective view of an elevator including an associated

detecting means.

Figures 11A und 11B show centering rods and a detailed view of the same for
centering the drill rod above the drill hole.

Description of the preferred embodiments

Hereinafter the invention is described by way of the attached drawings.

Fig. 2 shows a perspective view of a rig 20 in which the apparatus for handling
rod-shaped components and the method according to the invention for handling rod-
shaped components can be realized. It has to be noted that when illustrating the rig
in Fig. 2 a representation was chosen in which elements of the rig relevant to the
handling of rod-shaped components and the environment thereof are shown. A rig,

for instance for deep drilling, exhibits further details, however, such as e.g. a

generator, electric control units, electric power distributing modules, pressure

reservoirs and the like.

The rig 20 illustrated in Fig. 2 includes a base 22 having a drilling mast 24, a
pipe handler 26, which is hereinafter also referred to as drilt rod handling means, and

a drill rod magazine 28, which is hereinafter also referred to as depositing means.
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The present rig 20 can be either an offshore rig or an onshore rig. In the case
of the offshore rig it is preferred that the base 22 is movable on rails with respect to a
ground both in a longitudinal direction X and in a transverse direction Y. It is assumed
hereinafter that by the longitudinal direction X a direction 1s understood into which
also a connecting line between the center of the drill hole 30 adjacent to the drilling
mast 24 and a center line of the drilling mast 24 extends. The transverse direction Y
extends at rnight angles to the longitudinal direction X. The base 22 includes three
floors which are preferably interconnected by stairs in the embodiment shown in Fig.
2. The present invention is not restricted to providing the base having three floors,
however, but in response to the drilling reqdirements any number of floors can be
provided'. The base preferably is in the form of modules so that a stepwise erection of

the base I1s passible.

In the base a'blowout preventer not shown in Fig. 2 and a trip tank not shown
in Fig. 2 can be provided. The base is provided on the drill hole to be made which is
continued in the working plattorm 32 provided above the base in the drill hole 30.
Furthermore a confrol cabin 34 and a crane 36 for handling objects are.arranged on

the working platform 32.

In the longitudinal direction X adjacent according to the above description
concerning the dnll hole 30 the preferred modular drilling mast 24 is provided having
two interconnected drilling mast segments in the shown embodiment. At the drilling
mast 24 in its longitudinal direction Z extending perp‘endicularly to the longitudinal
direction X and to the transverse direction Y gear racks 38 and guide rails are
arranged at which a feed carriage 40 is movablé- At least one gearwheel is driven at
the feed carriage 40 by at least one feed motor. Furthermore, at the feed carriage
holding brakes are formed' through which the feed carmriage 40 can be fixedly
arranged at the drilling mast 24.

The feed carriége further includes a top drive 42 having a receiving device for
~mounting a drill rod as well as a bar shaft 44 including a mounted elevator 46 for
ifting drill rods. The elevator serves for quickly mounting and dismounting the drill

rods with respect to the drill hole. During the drilling operation in which the torque is
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applied from the top drive 42 to the dnll head provided in the drill hole, the elevator is
pivoted away from a connecting line between the top drive and the drill hole 30. What
Is not shown in Fig. 2 is a screwing means via which drill rods can be screwed to
each other at the drill hole. During screwing a drill rod already provided in the drill
hole is held at the working platform by wedges which are not shown. For mounting
the further drill rod, the further drill rod is arranged via the pipe handler 26 or the drill
rod handling device 26 perpendicularly above the drill hole at the drill rod introduced
to the same and is screwed to the drill rod provided in the drill hole by the screwing

medns.

The mounting of the drill rods is ménitored via the control cabin 34. Apart from
this monitoring in the control cabin, so far a plurality of monitoring and correcting
operations from introducing the drill rod into the dnll rod magazine 28 to screwing the
drill rod with another drill rod provided in the drill hole 30 have been necessary. By
the present invention, a plurality of measures are suggested for being able to
minimize or completely dispense with these monitoring and correcting operations so
that the operating personnel in the control cabin 34 can conéentrate on the tasks in
connection with drilling the drll hole and with removing drill rods from the same

without a focus of activity being put on monitoring the drill rod transport.

In the following description different partial sections of automation of the drill

rod transport are described. "Said parlial sections can be carried out in any:

combination.

The following description also refers to the Figures 3 and 4, wherein Fig. 3 is
an enlarged view of Fig. 2 in which the dnll rod handling device 26 and the drill rod
magazine 28 are represented. In Fig. 4 the drill rod handling device is shown

enlarged together with the elevator 46 at the drill mast 24.

First partial section of the drill rod transport

With reference to Fig. 3, the introduction of the drill rods to the. drill rod
magazine 28 i1s described in more detail. Preferably in the case of offshore rigs, a

revolving crane is used for forming stacks of drill rods. From this drill rod stack the
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drill rods are then transported via another revolving crane, which is an embodiment of
the transport means described in the following, from the stack to the dnll rod
magazine 28 in which the drill rods are deposited for being picked up by the drill rod
handling device 26. During transport-by the further crane different safety aspects
have to be taken into consideration. First of all it has to be ensured that a release of
the drill rods from the further crane may only be performed above the drill rod
magazine 28 when the drill rod is deposited. Further care has to be taken that when
transporting the drill rod by the further crane any damage of the rig or the
environment thereof by the drill rod being moved has to be avoided. These options
for increasing the safety are realized according to the invention by releasing the drill
rods from the relative paosition of the drill rods in the space, especially with respect to
the depositing means. It is one option that it is assumed with a detected relief of the
second crane that the drill rod is provided on the drill rod magazine 28. After that, the
further crane can then be opened so that the drill rod is made to be rest on the drill

rod magazine.

Another option consists in the fact that at the drill rod magazine 28 a detecting
means is provided the output signal of which causes release of the drill rod at the
second crane. This further detecting means can be provided alternatively or in
addition to the device for détecting the relief at the transport means. In addition or as
an alternative thereto, a release of the drill rod from the second crane above the
depositing means can only be effectuated when the holding means for the drill rod at

the second crane is provided within a predetermined zone above the depositing

means.

As an alternative or in addition thereto, for the movement of the drill rod by the
second crane only a predetermined zone can be provided above the deposiing
means and toward the stack from which the drill rods are removed by the second
crane. A movement of the drill rod out of this zone is prevented by a blocking of the
corresponding transiational or rotational movement of the second crane. By the latter
measure the velocity of the drill rod transport from the stack to the drill rod magazine

can be increased and at the same time great safety can be guaranteed.
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Thus an increased safety can be reached by the first partial section of the drill
rod transport compared to the drill rod transport by means of fork lift. Compared to
the drill rod transport exclusively by manual operation of the second crane, the error

~ rate can be strongly reduced in accordance with the present invention.

The present invention is not restricted to the fact that merely one drill rod at &
time is taken t{o the depositing means by the second crane, but two or more rods can

be transported by the second crane, If requiréd.
Second partial section of the drill rod transport

With reference to Fig. 3, now the second partial section of the drill rod
transport is described. In this second partial section the drill rods taken to the drill rod
magazine 28 are separated in such way that they can be gripped individually by a
gripper 48 provided at the drill rod handling device 26 and can be disposed above the
dnll hole 30. For this purpose, it is preferred that the longitudinal extension X' of the
drll rod magazine 28 extends in parallel to the longitudinal direction of the
arrangement of the center of the drill hole 30 and the center of the drilling mast 24. In
this way, the separated drill rod can be gripped from the drill rod magazine 28 by the
gripper in direct vicinity to the base 22 from which the drill rod magazine 28 has a
small -distance and can be conveyed to the intended position with small space

requirements.

According to the embodiment of Fig. 3, the drll rod magazine 28 includes
three conveying means 50a, 50b and 50¢ each extending in the transverse direction
Y and each having a transier means in the form of a transfer groove 51a, 51b, 51¢ in
Fig. 3 and a respective conveyor chain 54a, 54b, 54c. The conveying means 503,
o0b, 50c extend in parallel to each other and the transfer grooves 51a, 51b, 51c
thereof are alighed with each other. As a result, drill rods applied to the conveyor
chains 54a, 54b, 54c¢ can be conveyed by the conveyor chains in the transverse
direction Y. When detecting the drill rod on the Conveyor chain 54a, 54b, 54c at a
predetermined position adjacent to the transfer 51a, 51b, 51c a separating means is
triggered, which may be a cylinder, for instance, so that the movement of an

individual drill rod into the transfer groove 51a, 51b, 51c is permitted. The gripper 48
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of the drill rod handling device is preferably arranged such that the gripper 48 can
engage in a portion between two of the three conveying means 50a, 50b, 50c¢ and
can grip the drill rod. In the embodiment of Fig. 3 these are the conveyor means oUa
and 50b. The gripper 48 holding the drill rod then rotates in such way that the drill rod
moves into a vertical position in which the shorter end of the drill rod points
downward. It is ensured in this way that a minimum [ift for the gripper 48 is sufficient
to position the drill rod above the drill hole 30 so that no further parts of the rig are
contacted. Catches adapted to transport one drill rod or a particular number of drill
rods on the conveyor chain to the transfer groove 51a, 51b, 51c are preferably

arranged at the conveyor chain.

As an alternative to the use of a separating means at the conveying means it
is possible that a drill rod is introduced into the transfer groove directly by the second
crane or that predetermined departments, for instance predetermined chambers, are
provided on the conveyor chain in which departments only one drill rod can be
deposited at a time. In this manner, during further transport by the dimension of one

chamber the drill rod can be safely introduced into the transfer groove 51a, 51b, 51¢.

The present invention is not restricted to a transfer groove 513, 51b, 51c, but it
can also be employed when using any transfer means. Fig. 5 discloses the top view
on a conveying means 50d which can be used instead of the conveying means 50a
in Fig. 3. The conveying means 50b and 50c are then formed in a correspondingly
similar way. Apart from the conveyor chain 54d, the conveying means includes a
conveying means 51d which is in the form of a roller. The rolier is preferably formed
by a double cone the smaller diameter portions of which are interconnected. Such
roller-shaped transfer means 51d permits to position a drifl rod on the same for being
picked up by the gripper 48. At the same time, it is possible that when the roller 51d
is driven by a motor 66 provided adjacent to the same the drill rod can be transporied
in the longitudinal direction X' and thus the drill rod can be aligned so that gripping by

the gripper 48 at a defined position is facilitated.

The separation of the drill rods can be friggered, as an alternative to the lifting

cylinder, for instance, equally by a respective forward movement of the conveyor
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chain. In this case, too, it is preferred that the position of the drill rod is detected

before.

Third partial section of the drill rod transport

Hereinafter, with reference to the Figures 3, 6 and 7 a first vanant of the third
- partial section and with reference to the Figures 5 and 8 a second variant of the third

partial section is described.

[t is favorable to detect the presence of the drill rod in the transfer groove 513,
51b and 51¢ in Figure 3 by a detecting means 58 shown in Figure 6 in a perspe'ctive
view. The detecting means 58 includes an angular lever 60 that is forced downward
by introducing a drili rod into a recess 62 in the support for the angular lever 60 in
Figure 6. A cam switch 66 is mounted at said angle lever 60 and is movable along
with the same. When said cam switch 66 gets into the vicinity of a sensor 68’
mounted to the support 66, said sensor 68 is triggered and transmits a signal o

indicate the presence of the dnill rod in the recess 62.

The angular lever 60 is biased by a spring 70 in such manner that it protrudes
into the recess 62. Said detécting means 58 is not restricted to indicating the
presence of a drill rod in the transfer groove, however. The top view of Figure 7
illustrates a variant of the configuration of the drill rod magazine 28 of Figure 3 In
which a plurality of detecting means 58a-g are arranged both between the conveying
means 50a, 50b, 50c and outside of the same. The distance of the detecting means
F8a-g is defined by a stop 72 provided in Figure 7 on the right. The two detecting
means 58g and 58f provided outside the area between the conveying means 50a,
S0b and 50c are provided in case that, for instance, the drill rod is too strongly
malpositioned. In response to the length of the introduced drill rod, the respective
detecting means 58a-g are triggered depending on the length of the drill rod. Due to
the arrangement of the drill rod in the transfer groove 51a, 51b, 51c, either the
gripper 48 can grip the drill rod at a position or the lift of the gripper 48 can be
appropriately adjusted so that an adequate transfer to the elevator at the drillihg mast

can take place.
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According to a modification it is possible to compare the values for the length
of the drill rod established due to the signals at the detecting means 58a-g to a
desired value for the drill rod. In the case of a predetermined deviation of the values,
an error message can be produced. An error message can also be produced when
signals are detected by proximity switches or detecting means which is not possible

in the case of joint triggering when a continuous drill rod is introduced.

By virtue of such configuration the error susceplibility of the apparatus for

handling rod-shaped components according to the invention can be reduced.

The present invention is not restricted to the use of detecting means 58 in
accordance with Figure 6, however. Any other mechanical release means canh be
used or a contact-free operation can be performed. Thus, instead of one or more
detecting means 58, for instance light batriers can be used. In Figure 5 a light barrier
74 is shown which triggers a detecting signal when a drill rod is placed on the transfer
means 51d. The use of a light barrier 74 is advantageous especially in connection
with the translational movement of a drill rod in the transfer means. When displacing
the drill rod in the longitudinal direction X’ thereof via actuation of the motor 56 in
Figure 5, for instance, the drill rod can be adjusted exactly at the position at which, for
instance after detection of the drill rod by the light barrier, the drill rod has just left the
light barner. In this way a predetermined position of -the dnll rod can be provided in

the drill rod magazine 28 and thus the pick-up by the gripper 48 can be permitted at a

defined posifion.

As an alternative to the stationary arrangement of one or more light barriers
74, it is also possible to carry out a movement of the light barrier instead of moving
the drill rod by a motor 56 in Figure 5, for instance. In this manner, the drill rod
remains in the same relative arrangement in the drill rod magazine, but its position in
the drill rod magazine 28 can be predicted with accuracy so that an appropriate
operation of the pick-up means and an exact arrangement of the drill rod above the

drill hole 30 are permitted.

In Figure 8 a top view on a rig comprising the drill rod magazine 28 is shown in

which a drilf rod 76 is held by the gripper 48 in the longitudinal direction X above the
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drill rod magazine 28 and in which the light barrier 74 is illustrated. This top view
reveals that due to the parallel arrangement of the longitudinal direction X of the rig
and the longitudinal direction X' of the drill rod magazine a space-saving
arrangement of the drill rod magazine 28 next to the base is possible and the gnipper

48 can grip the drill rod 76 without moving into the transverse direction Q and can’

pivot toward the drill hole 30 within a small space required.

Fourth partial 'secﬁon of the drill rod transport

With reference to Figure 3, now the structure of the drill rod handling device 26
including the gripper 48 (s described in detail; The drill rod handling device 26,
hereinafter also referred to as pick-up means, includes a guide frame 80, a lift
carriage 82, a pivot arm 84, a gripper rotating means 86 and the grnipper 48. The
guide frame 80 is disposed in a lateral recess 88 of the base 22 and preferably has a

modular structure so that the guide frame 80 can be composed of several parts.

In its lower portion in which the guide frame is provided in the base it can be
directly mounted to the base. In the area above the working platform 32 the guide
frame 80 'is'mbunted to a lattice mast 90. Along the guide framé both guide faces
and, for instance, gear racks for moving the lift carriage at the guide frame in the
direction Z are provided. The guide faces and the gear racks can also be arranged In
a modular way. The pivot arm 84 is pivoting about the lift carriége 82 preferably by
180° or less. The gripper 48 is rotatable via the gripper rotating means 86. In this way
it can be arranged, upon pivoﬁng the pivot arm 84 to the left direction shown In
Figure 3, i.e. toward the drill rod magazine 28, at a position in which the longitudinal
axis of the gripper extends in the direction of the longitudinal axis X of the drill rod
magazine 28. On the other hand, a movement of the pivot arm 84 away from the drll
rod magazine 28 toward the drilling mast 24 allows arranging a drill rod gripper axially
paralle] to the drill hole 30 and in such fashion that the longitudinal axis of the gripper
extends aligned toward the central axis of the top drive. In this way it is possible to
dispose a drill rod from the drill rod magazine 28 merely by a pivoting movement and

a rotational movement of the gripper above the drill hole 30.
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It is preferred that the drill rod magazine 28 is adjacent to the base ih such
way that a change in length of the pivot arm 84 is not necessary to perform the

described movement.

When operating the afore-described gripper, the safety and/or the degree of

automation is increased by the present invention.

For this purpose the presence of the drill rod in the gripper is established with
higher safety by the same before a transport movement. Figure 9a shows a side view
of the drill gripper 48 according to the invention in a plane perpendicular to the
longitudinal axis of the gripper. Figure 9b illustrates a lever mechanism for detecting
the drill rod provided in the gripper in the front view and Figure 9¢ shows the top view

on the lever arrangement according to the invention for the gnpper.

The gripper 48 substantially includes a gripper body 100 and a plurality, fourin
Figure 3, of gripper arm arrangements 102 mounted to the same. These gripper arm
arrangements 102 are operated via hydraulic cylinders 102a, 104b in accordance
with Figure 9A. Each gripper arm arrangement includes two pairs of gripper arms that
are movable about the same angular amount controlled by the hydraulic cylinders
104, 104b. In Figure 9A a pair of gripper arms 106a, 106b and a pair of gripper arms
108a. 108b are shown. In this open position of the gripper 48 shown in Figure 9A the
gripper arm 108b associated with the gripper arm 108a is not visible. When operating
the pairs of gripper arms 106a, 106b and 108a, 108b they mové toward a dnill rod

center which is independent of the diameter of the drill roa.

In order to detect that the drill rod is provided in the gripper 48, at the gripper

arm 108a the lever arrangement 110 including an element 112 adapted to be fixedly
mounted at the gripping part 108a and a lever 114 rotatably mounted to said element
is provided. The lever 114 is biased at its pivot via a rubber spring element 116
toward the zone 118 between the gripper arms to introduce the drll rod. When
moving the lever 114 with respect to the element 112 against the spring bias of the
rubber spring element 118, a signal is triggered in a sensor 120 provided at the lever
114 and the element 112 to indicate the presence of the drill rod in the gripper 48.

The present invention is not restricted to a rubber spring element 116 but any biasing
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means can be provided for the lever iﬁ the zone 118 between the gripper arms. The

sensor 120 preferably is an inductive proximity switch.

it is preferred that the lever is provided at a pair of gripper arms 108a, 108b
disposed adjacent to the beam 100 in order to avoid a wrong detection that might

occur if it was provided at the outer pair of gripping arms 106a. 106b.

It is further preferred when the pressures in the hydraulic cylinders 104a, 104b
are detected and a movement of the gripper 48 with réspect to the guide frame 80
takes place only when both the presence of the drill rod in the gripper 48 is detected
by the lever arrangement and the pressure for pressing the gripper arms is detected
with a‘ predetermined value. In this way it can be ensured that the dnll rod is
transported with sufficient holding force.

Fifth partial section of the drill rod transport

In the fifth section of the drill rod transport the subject matter is constituted by
a safe fransfer between the dnll rod handling apparafus 26 shown in Figure 4 and the
elevator 46 representing a lifting means for drill rods above the drill hole. Figure 10
shows the elevator 46 including an introduced drill rod 76 in more detail. The elevator
46 comprises two half-shells 130a, 130b that are closed hydraulically for seizing the
drill rod 76. In Figure 10 a lever 132 biased toward the drill rod 76 is provided above
the half-shells 130a, 130b. The bias can be produced, for instance, by a square

biased in one direction by rubber elements.

Since the drill rod 76 is pivoted by the gripper 48 between the half-shells 130a,
130D, the lever has to be arranged in such way that it is forced back during a pivoting
operation. With closed half-shells 130a, 130b a predetermined pressure builds up in
the closing cylinders for the half-shells. This pressure ¢an be measured and can be
employed in addition to an operating signal produced by the lever 132 via proximity
sensors, for instance, for detecting the drill rod 76 provided in the elevator. Moreover
it is possible to provide at the elevator 46 a latch for the half-shells by which likewise

a closing signal for the elevator can be produced in the closed state.
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In addition or altematively to the afore-mentioned method of detecting the drill
rod in the elevator, it is possible to provide the lift carriage 82 in the guide frame 80
with a free wheel in Figure 4running free upward, i.e. in Z direction of the drilling
mast. In such configuration the drill rod gripped by the gripper 48 can equally be
gripped by the elevator 46 and the drill rod 76 can be lifted by the elevator by a
predefermined distance. In case that via a movement sensor for detecting the
movement of the lift camage 82 with respect to the guide arm 80 an upward

movement of the lift camage i1s detected, it is assumed that the drill rod 76 is gripped
by the elevator.

The afore-mentioned mechanical coupling between the elevator and the
gnpper ensures a tight gripping of the drill rod by the elevator with higher safety. In
this way, the risk of a downward movement of the drill rod that has not been tightly
gripped by the elevator can be prevented.

For reasons of an increased safety it is preferred, however, that safety
brackets 134, 136 provided at the drilling mast are equally brought into the locked
position with the drill rod being provided in the elevator so that, irespective of the

type of error, the drill rod can be prevented from dropping from the drilling mast.

Alternatively to the free wheel of the lift camiage at the guide frame, it is

possible to allow the upward movement of the gripper in any other way, for instance

by spring elasticity during movement.

It is further preferred for guaranteeing an accident-free bperation of the ng that

the position of the drill rod handling apparatus 26 and/or the gripper 48 is detected

before pick-up of the drill rod at the drill rod magazine 26 or a release at the elevator
46 is permitted. This fact additionally increases the safety. The circuitry for the
hydraulic supply of the drill rod handling apparatus can be designed in such way that
in the area outside the defined zones for the release it is only possible to re-feed

pressure in the closing direction, for instance for compensating for leakage, but not to

open the gripper.

Sixth partial section of the drill rod transport
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In this partial section the drill rod is applied to be centered with respect to a
screwing means above the drill hole 30. Furthermore, a secured removal of the

wedges is to be'perfnitted.

For this pUrpose, above the drill hole 30 and a screwing means, which is not
shown, a rods centering means is provided which is schematically represented in the

top view of Figure 11a, the single element of which iIs shown in Figure 11b.

Such rods centering means is to arrange a drill rod disposed off-center from
the drill hole 30 centrally above the drill hole. The rods centering means 140 includes
two centering elements 142a, 142b the centering element 142a of which is shown in
the perspective'view' in Figure 11b. The centering element 142a includes a guide
element 144a that is rotatably supported in a fork 146a and preferably is in the form
of a double cone inclﬁding a groove between the small diameters of the cone. The
fork 1463 is operated by a hydraulic ¢ylinder 148a and is kept constant in its
alignment by two guide bars-1503. Two of these centering elements 142a, 142b are
opposed to each other and are hydraulically pressurized along synchronous paths
toward each other. In this way, the drill rod is forcedly guided over the drill hole 30.
The rods centering 140 is employed after the drill rod has been detected in the
elevator 46 and before it is screwed to another drifl rod provided in the drill hole 30.

&

.'By the configuration of the rods centering according to the invention, the

previously common manual centering of the drill rod above the drill hole is dispensed
with.

After centering the drill 'rod“above the drill rod provided in the drill hole 30, it is
necessary to safely lower the drill rod introduced last by the drill rod handling
apparatus 26.

Subsequently the introduced drill rod is screwed to the drill rod provided in the
drill hole 30. Afier that, an upward movement of the top drive with the drill rod is
effectuated. . Then the wedges by which the pipeline provided in the dnll hole 30 is

wedged are removed and a detecting means detects that the wedges have been
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removed. Only after this detecting signal the drill rod introduced last by the drill rod
handling apparatus 26 is lowered into the drill hole. During such lowering the force
can be detected so as to detect wedges still provided in the dnli hole. In the case of
detecting such obstacle, an emergency shut-down of the top drive can be

effectuated.

The present invention comprising the afore-mentioned partial sections is not
restricted to introducing a drill rod to a drill hole but can also be carried out inversely,
with the detecting procedure being reversed. In order to be able to better compare
the mounting operation and the dismounting operation, hereinafter the mounting and

dismounting processes are described.

 First the mounting is described. After detecting the length of the drill rod in the
drill rod magazine, the drill rod is picked up by the drill rod handling apparatus. When
the provided drill rod is detected in the drill rod handling apparatus, and optionally the
corresponding hydraulic pressure is applied, the dnll rod handling apparatus Is
moved into the waiting position. Upon a respective mounting signal the drill rod
handling apparatus then pivots into the transfer position while the top drive adopts
the takeover position. The elevator is swiveled in and closed. The signal “elevator
closed” is produced in response to the afore-mentioned sensor signals and the drill
rod is detected in the elevator. When the drill rod is detected in the elevator, the top
drive is moving upward. When the drill rod handling apparatus is moving as well, this
movement is detected and the top drive is decelerated, whereupon the gripper of the

drill rod handling apparatus is opened. After that, the gripper of the drill rod handling

apparatus pivots to the drill rod magazine for picking up a new rod.

For introduéing the drill rod first of all the top drive is pulled upward and the
wedges above the drill hole are opened. Upon the opening signal for the wedges the
top drive is moved downward and the rods are suspended again in the wedges.
Subsequently, the elevator is opened and the open state of the elevator is fixed,
which is followed by pivoting of the elevator and, when the elevator is pivoted out, by
a movement of the top drive upward into the waiting position. After that, the further

mounting of the rods is possible.
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When the drill rod is provided in the elevator, the latter moves upward for
relieving the wedges, the wedges are opened, the top drive moves upward by a rods
length. The pipeline is suspended in the wedges. Then the pipeline is unscrewed.

After that the gripper pivots in.

The grippers of the drill rod handling apparatus are closed énd when the drill
rod is detected in the drill rod handling apparatus the. elevator is opened and pivoted
away. When the elevator is pivoted out, the top drive i1s pulled upward, the gripper is
pivoted out and the rod is deposited in the drill rod magazine. When a signal is
produced that no drill rod is provided in the gripper and the rod is provided in the dnil
rod magazine, the drill rod gripper is guided to the waiting position and the top drive
is moved downward into the pick-up position to prepare the dismounting of further

rods.

In accordance with the invention, another apparatus and another method of
handling rod-shaped components can be provided. This apparatus and this method
relate to the dismounting of the drill rods and to providing the drill rods with caps.

In order fo avoid [eakage of drilling fluid from the drill rod the drili rod handling
apparafus can be provided, for instance, adjacent to the gnpper including a drilling
fluid pick-up means, for instance in the form of a trough-like element. Such trough-
like element allows the leakage of drilling fluid from the drill rod when dismountingthe
latter and prevents the working platform 32 and the environment from being soiled by
the drilling fluid.

In accordance with a further development of the invention, at the drill rod

| magazine a means is provided for providing either one side or both sides of the drill
rods introduced to the drill rad magazine with protective caps. It is possible in this

manner to avoid manual work of the operating personnel.

Thus the present invention relates to an apparatus and a method of handiing
rod-shaped components at a rig. By modifications of the apparatus and the methoed
the degree of automation and the safety are increased, inter alia, by the fact that rod-

shaped components are deposited on a depositing means at defined positions and
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under defined conditions, separation of the rod-shaped components on the
depositing means is monitored, secure holding at a gripper is checked and the

completed transfer to an elevator is confirmed.

Hereinafter preferred aspects of the present invention are described.

In accordance with a 1% aspect there is provided an apparatus for handling
rod-shaped components at a ng (20), comprising:

a depositing means (28) for rod-shaped components in which rod-shaped
componenis (76) can be deposited, preferably substantially in parallel to a
connecting line between the center of the drill hole (30) and the center of the drill
mast (24), '

a lifting means including a lift carriage (82), a guide means (80) for guiding the
lift carriage (82) and a drive for displacing the lift carriage (82),

a pick-up means (48) attached to the lift carriage (82) for picking up a rod-
shaped component (76) from the depositing means (28), wherein the pick-up means
(48) is pivoting with respect to the lift carriage (82) at a plane perpendicular to the
displacing direction (Z) of the lift carriage (82) such that a rod-shaped component
(76) can be arranged above a drill hole (30).

In accordance with a 2™ aspect there is provided an apparatus for handling
rod-shaped components at a rig (20), preferably according to aspect 1, comprising

a transport means for the rod-shaped camponents from an intermediate
depositing means to a depositing means (28) for rod-shaped combonents from which
one rod-shaped component or plural rod-shaped components can be picked up at a
fime hy a pick-up means (48), and

a control means for the fransport means by which the transport means is
controllable in such manner that the rod-shaped component or components are
released at the depositing means (28) in response to a position of the transport
means relative fo the depositing means (28).

In accordance with a 3™ aspect there is provided an apparatus according to
aspect 2, compnsing a detecting means for detecting preferably the relief at the

transport means for application to the depositing means.
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In accordance with a 4" aspect there is provided an apparatus according to
aspect 2 or 3, comprising a detecling means at the depositing means for application

to the depositing means.

In accordance with a 5™ aspect there is provided an apparatus according to
any one of the aspecis 2 to 4, wherein the control means permits the release of the

rod-shaped component or components in response to a predetermined position

relative to the depositing means.

In accordance with a 6™ aspect there is provided an apparatus according fo
any one of the aspects 2 fo 5, comprising a detecting means for the position of the
rod-shaped component or components at the traﬁspoﬂ means relative to the
depositing means and, in response to an output signal of the detecting means for the
relative position, the control ‘means permits a movement of the  rod-shaped

component or components at the transport means within a predetermined zone only.

In accordance with a 7" aspect there is provided an apparatus according to
aspect 6, wherein the detecting means for the relative position includes at least

position sensors at the transport means.

In accordance with an 8" aspect there is provided an apparatus according to

any one of the aspects 2 to 7, wherein the transport means is a crane.

In accordance with a 9" aspect there is provided an apparatus for handling
.rod-shaped components at a rig (20), preferably according to aspect 1 and/or 2,
comprising a depositing means (28) for rod-shaped components including af least a
transfer means (51a, 51b, 51c; 51d) for a separate removal of the rod-shaped
component (76) by a pick-up means (48) into which a rod-shaped component

a) either can be introduced by a transport means for the transport of the rod-
shaped components (76) to the depositing means (28),

b) of can be Iintroduced by a separating means provided at the depositing means
(28) in response fo a detecting signal for the position of the rod-shaped component
(76) at the depositing means (28).
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In accordance with a 10™ aspect there is provided an apparatus according to

aspect 9, wherein the transfer means is a transfer groove (51a, 51b, 51c).

In accordance with an 11" aspect there is provided an apparatus according to
aspect 9 or 10, wherein the separating means includes a one-stroke cylinder,

preferably a lifting cylinder.

In accordance with a 12" aspect there is provided an apparatus acco'rdin'g to
any oné of the aspects 9 to 11, wherein the depositing means has at least one
conveying means (54a, 54b, 54¢; 54d) including at least one caich disposed at a
conveyor chain by which a rod-shaped component (76) can be transported to the

position of the pick-up by the pick-up means (48).

In accordance with & 13" aspect there is provided an apparatus according to
any one of the aspects 9 to 12, wherein the depositing means includes at least one

conveying means by which at least two rod-shaped components can be transported

to the transfer means.

In accordance with a 14" aspect there is provided an apparatus according to

aspect 13, wherein the depositing means compnses a plurality of conveying means.

In accordance with a 15™ aspect there is provided an apparatus according to
aspect 14, wherein the depositing means comprises three conveying means and the
depositing means is disposed with respect to the pick-up means such that the rod-
shaped component can be removed by the pick-up means between two conveying

means of the depositing means.

in accordance with a 16" aspect there is provided an apparatus for handling
rod-shaped components at a rig, preferably according to aspect 1 and/or 2 and/or 8,
comprising a depositing means (28) having a means (58) for measuring the length of

the rod-shaped component (76), wherein the length measuring means (58)
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a) either inéludes at least two mechanical detecting means (58a, 58b) by
which the respective introduced rod-shaped component (76) and the position thereof
relative to the depositing means (28) are detectable,

b) or includes a detecting means (74) for contact-free detection of the rod-
shaped component (76) at a predetermined position. '

In accordance with a 17" aspect there is provided an apparatus 'according to
aspect 16, wherein each of the mechanical detecting means includes a lever (60)
biased into an introducing recess for a rod-shaped component by movement of which

a detecting signal can be triggered when a rod-shaped component is introduced.

In accordance with an 18" aspect there is provided an apparatus according to
aspect 16 or 17, wherein at least two detecting means for contact-free detection are
pravided by which the end pdrtions located opposed in the longitudinal direction of
the rod-shaped component can be detected by the same.

th

In accordance with a 19™ aspect there is provided an apparatus according to

aspect 18, wherein the detecting means for contact-free detection includes a light
barrier.

In accordance with a 20" aspect there is provided an apparatus according to
any one of the aspects 16 to 19, wherein the length measuringi means comprises,
apart fronﬁ the detecting means for contact-free detection, a moving means for
moving the rod-shaped component introduced to the depositing means in iis

longitudinal direction or the length measuring means.

In accordance with a 21 aspect there is provided an apparatus according to
aspect 20, wherein the length measurihg means further includes a control means by
which the moving means can be controlled so that the rod-shaped component is
arranged in the depositing means so as fo be gripped by a pick-up means at a

defined position.

In accordance with a 22° aspect there is provided an apparatus for handling

rod-shaped components at a rig, preferably according to one or.more of the aspects
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1. 2. 9 and 16, comprising a pick-up means (48) by which the rod-shaped component
can be picked up by plural, preferably two, pairs of gripper arms (106a, 106b; 108a)
and which includes a detecting lever (114) for the rod-shaped component in the pick-

up means whose pivot is stationary with respect to a gripper arm (108a).

In accordance with a 23" aspect there is provided an apparatus according to
aspect 22, wherein the lever (114) is biased toward the zone defined between the

gripper arms.

In accordance with a 24™ aspect there is provided an apparatus according to
aspect 22 or 23, comprising a control means allowing a movement of the pick-up

means only when a rod-shaped component is detected in the pick-up means.

In accordance with a 25 aspect there is provided an apparatus according to
any one of the aspects 22 to 24, comprising a pressure detecting means for the
hydraulic closing pressure for closing the gripper arms at the pick-up méans, wherein
the control means allows a movement of the pick-up means only when a rod-shaped
component is detected in the pick-up means and when a predetermined closing

pressure is detected.

In accordance with a 26" aspect there is provided an apparatus according to
oany. one of the aspects 22 to 25, wherein a gripper arm or plural gripper arms having
a detecting lever is/are arranged preferably opposed to the pick-up opening for the

rod-shaped component.

In accordance with a 27" aspect there is provided an apparatus according to
aspect 26, wherein the gripper arms of each pair of gripper arms are mechanically

connected such that they are only movable about the same respective angle.

In accordance with a 28" aspect there is provided an apparatus for handling
rod-shaped components at a rig (20), preferably according to one or more of the
aspects 1, 2, 9, 16 and 22, comprising a detecting means (132) for the rod-shaped

component at a liting means (46) arranged above the drill hole (30).
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In accordance with a 29™ aspect there is provided an apparatus according to
aspect 28, wherein the detecting means includes a mechanical lever (132) attached
to the lifting means and pivoting in a plane perpendicular to the lifting direction which
triggers a detecting means for the presence of the rod-shaped component in the

lifttng means.

In accordance with a 30™ aspect there is provided an appératus according to
aspect 28 or 29, wherein the detecting means includes a sensor for the hydraulic

pressure to ensure the closed state of the lifting means (130a, 130b).

In accordance with a 31% aspect there is provided an apparatus according to
any one of the aspects 28 to 30, wherein the detecting means includes a switch for

detecting the closed lifting means for the rod-shaped component.

In’ accordance with a 32™ aspect there is provided an apparatus according to
~ any one of the aspects 28 to 31, comprising a pick-up means (48) for the rod-shaped
component by which the rod-shaped component (76) can be transferred to the lifting
means and which is movable upward by the lifting means (46), and comprising a
control means allowing a movement of the lifting means (46) with the rod-shaped
component independent of the pick-up means (48) only after the pick-up means has

been lifted above the rod-shaped component by the liffing means (46).

In accordance with a 33 aspect there is provided an apparatus for handling
rod-shaped components at a rig, preferably according to one or more of the aspects
1, 2, 9, 16, 22 and 28, comprising

a detecting means for the position of the pick-up means (48) and

a control means permi‘tting an opening of the pick-up means (48) when a rod-
shaped component (76) is introduced only above the depositing means (28) and
adjacent to a lifting means (46) above the drill hole and preferably additionally with

closed safety brackets adjacent to the transfer means.

In accordance with a 34™ aspect there is provided an apparatus according to
aspect 33, wherein the control means permits, preferably in an area outside the

positions above the depositing means and in an area adjacent to a lifting means
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above the drill hole, that a hydraulic pressure for holding the rod-shaped component

at the pick-up means is maintained.

In accordance with a 35" aspect there is provided ah épparatus for handling
rod-shaped components at a rig, preferably according to one or more of the aspects
1.2, 9, 16, 22, 28 and 33, comprising two guide elements (144a, 144b) for the rod-
shaped component (76) preferably in the form of a double cone by which the rod-
shaped componeht (76) provided at a lifting means (46) above the drill hole (30) can

be centered with respect to a rod-shaped component provided in the drill hole.

In accordance with a 36" aspect there is provided an apparatus according to
aspect 35, wherein the guide elements are movable toward each other. along

synchronous paths, preferably via hydraulic cylinders (1463, 148h).

In accordance with a 37" aspect there is provided an apparatus for handling
rod-shaped components at a rig, preferably according to one or more of the aspects
1,2, 9 16, 22, 28, 33 and 35 comprising

3 lifting means provided above the dnll hole, and

a control means by which the lifting means is controllable so that after an
upward movement of the lifting means with rod-shaped components provided in the
drill hole securing wedges are removable, the removal of the wedges is confirmed

and the rod-shaped components are further lowered into the drill hole or the rod-

shaped components are further ifted out of the drill hole.

In accordance with a 38" aspect there is provided an apparatus for handling
rod-shaped components at a rig according to aspect 1, preferably according to one or
" more of the aspects 1, 2, 9, 16, 22, 28, 33 and 395, | |

comprising a collecting device for liquid associated with the pick-up means
which can be amanged in such fashion with respect to the pick-up means that liquid
from the rod-shaped component can be collected in said collecting device during

transport and/or support of the rod-shaped component by the pick-up means.
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In accordance with a 39" aspect there is provided an apparatus according to
aspect 38, wherein the collecting device I1s arranged at the pick-up means in a fold-

away manner.

In accordance with a 40" aspect there is provided an apparatus for handling
rod-shaped components at a rig according to aspect 1, p'referably according .to one or
mare of the aspects 1, 2, 9, 16, 22, 28, 33, 35 and 38,

| comprising at least one end cap applying means associated with the
depositing means for rod-shaped components for applying an end ¢ap to a rod-

shaped component.

In accordance with a 41% aspect there is provided an apparatus according to
aspect 40, wherein two end cap applying means are provided at opposed end
portions of the depositing means by which end caps can be applied, preferably

screwed, onto a rod-shaped component introduced to the depositing means.

Ih accordance with a 42" aspect there is provided a method of handling rod-
shaped components at a rig, comprising the steps of

depositing at least one rod-shaped component in a depositing means,
preferably substantially parallel to a connecting line between the drill hole center and
the center of the dnlling mast, |

picking up a rod-shaped component from the depositing means by a pick—up.
means preferably mounted at a lift carriage, wherein it is preferred when the lift
carriage forms a lifting means ‘with a guide means for guiding the lift carriage and a
drive for displacing the lift carriage, and

pivoting the pick-up means with respect to the lift carriage in a plane
perpendicular to the displacing direction of the lift carriage such that a rod-shaped

component can be arranged above a drill hole.

In accordance with a 43" aspect there is provided a method of handling rod-

~ shaped components at a rig, preferably according to aspect 42 comprising the steps
of
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trénsporting the rod-shaped components or the rod-shaped component by a
transport means from an intermediate depositing means to a depositing means for
rod-shaped components, '

picking up a rod-shaped component at a time by a pick-up means, and

controlling the transport means by a control means in such manner that a rod-
shaped component is released at the depositing means in response to a position of

the transport means relative {o the depositing means.

In accordance with a 44" aspect there is provided a method according to
aspect 43, wherein prior to the control step the step of detecting the load relief at the
transport means for application to the depositing means Is carried out by a detecling

eans.

In accordance with a 45" aspect there is provided a method according to
aspect 43 or 44, wherein prior to the control step the step of detecting the application

to the depositing means is carried out by a detecting means at the depositing means.

In accordance with a 46™ aspect there is provided a method according to any
one of the aspects 43 1o 45, wherein in the control step the release of the rod-shaped
component or rod-shaped components is allowed in response to a predetermined

position relative to the depositing means.

In accordance with a 47" aspect there is provided a method according to any
one of the aspects 43 to 46, wherein prior to the control step the step of detecting the
position of the rod-shaped component or rod-shaped components at the transport
means relative to the depositing means is carried out by a detecting means and in
the control step in response to an output signal of the detecting means for the relative
position @ movement of the rod-shaped component at the transport means is allowed

within a predetermined zone only.

In accordance with an 48" aspect there is provided a method according to
aspect 47, wherein in the detecting step the relative position is detected by a position

sensor at the transport means.
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In accordance with a 49™ aspect there is provided a method of handling rod-
shaped components at a rig, preferably according to one or more of the aspecis 42
and 43, comprising the step of

a) introducing a rod-shaped component into a transfer means for the individual
removal of the rod-shaped component by a pick-up means by a fransport means for
the transport of the rod-shaped components 1o a depositing means for rod-shaped
components, or '

b) introducing a rod-shaped component into a transfer means for the individual
removal of the rod-shaped component by a pick-up means by a separating means
provided at the depositing means in response to a detecting signal for the position of

the rod-shaped component at the depositing means.

In accordance with a 50™ aspect there is provided a method according to
aspect 49, wherein prior o the introducing step a respective rod-shaped component
is transported to the position of pick-up by the pick-up means via at least one catch

arranged at a conveyor chain.

In accordance with a 51% aspect there is provided a method according to
aspect 49 or 50, wherein prior to the introducing step at least two rod-shaped
components are transported to the transfer means via at least one conveying means

of the depositing means.

In accordance with a 52™ aspect there is provided a method according to

aspect 51, wherein the transport is effectuated via a plurality of conveying means.

In accordance witﬁ a 53¢ aspect there is provided a method according to
aspect 52, wherein the transport is effectuated via three conveying means of the
depositing means and after the introducing step the step of removing the rod-shaped
component is camed out by the pick-up means between two conveying means of the

depositing means.

In accordance with a 54™ aspect there is provided a method of handling rod-

shaped components at a rig, ‘preferably according to one or more of the aspects 42,
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43 49 and 54, comprising the step of length measurement -at the rod-shaped
component in a depositing means in which

a) either the respective introduced rod-shaped component is detected by at
least two mechanical detecting means,

b) or the rod-shaped component is detected contact-free at a predetermined

position by a detecting means.

In accordance with a 55" aspect there is provided a method according to
aspect 54, wherein in the detecting step a detecting signal can be triggered by the
movement of a lever as mechanical detecting means when a rod-shaped component
is introduced, the lever being biased into an introducing recess for a rod-shaped

component.

In accordance with a 56" aspect there is provided a method according to
aspect 54, wherein in the step of detecting end portions of the rod-shaped
component located opposed fo the longitudinal direction thereof are detected

contact-free by at least two detecling means.

In accordance with a 57 aspect there is provided a method according to
aspect 54, wherein the contact-free detection is performed through light by means of

a light barrier.

In accordance with a 58" aspect there is provided a method according to any
one of the aspects 54 to 57, comprising the additional step of moving the rod-shaped
component introduced to the depositing means in its longitudinal direction or a length

measuring means by a moving means.

In accordance with a 59" aspect there is provided a method according to
aspect 58, comprising the step of controlling the moving means by a control means
so that the rod-shaped component is arranged In the depositing means so as to be

gripped at a defined position.
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In accordance with a 60" aspect there is provided a method of handling rod-
shaped components at a rig, preferably according to one or more of the aspects 42,
43, 49 and 54, comprising the step of

picking up the rod-shaped component by plural, preferably 1W0,. pairs of gripper
arms of a pick-up means,

and detecting the rod-shaped component in the pick-up means via a detecting

lever the pivot of which is stationary with respect to a gripper arm.

In accordance with a 81%! aspect there is provided a method according to
aspect 60, comprising the step of biasing the lever within the zone defined between

the gripper arms prior to the pick-up step.

In accordance with a 62" aspect there is provided a method according to
aspect 60 or 61, comprising the step of permitting a movement of the pick-up means

only when a rod-shaped component is detected in the pick-up means.

In accordance with a 63™ aspect there is provided a method according to
aspect 60, 61 or 62 compnsing the step of permitting a movement of the pick-up
means only when a rod-shaped component is detected in the pick-up means and
with a predetermined hydraulic closing pressure detected by a pressure detecting

means for closing the gripper arms at the pick-up means.

In accordance with a 64" aspect there is provided a method of handling rod-
shaped components at a rig, preferably according to one or more of the aspects 42,
43, 49, 54, 60 and 64, comprising the step of detecting the rod-shaped component by

a detecting means at a lifting means arranged ahove the drill hole.

In accordance with a 65™ aSpeCt there is provided a method according to
aspect 64, wherein In the step of detecting the movement of a mechanical lever
mounted at the lifting means and pivoting in a plane perpendicular to the lifting
direction is detected and a detecting means is triggered by the lever for the presence

“of the rod-shaped component in the lifting means.
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In accordance with a 66" aspect there is provided a method according to
aspect 64 or 65, wherein in the step of detecting the hydraulic pressure for holding

the rod-shaped component at the lifting means is detected.

In accordance with a 67" aspect there is provided a method according to
aspect 64, 65 or 66, wherein in the step of detecting the switching state of a switch
for detecting the closed holding means for the rod-shaped component at the lifting

means is detected.

In accordance with a 68" aspect there is provided a method according to any
one of the aspects 64 to 67, comprising the steps of

transferring the rod-shaped component by a pick-up means to a lifting means
and |

moving the lifting means upward and permitting a movement of the lifting
means with the rod-shaped component independent of the pick-up means only atter
the pick-up means has been lifted above the rod-shaped component by the lifting

mears.

In accordance with a 69" aspect there is provided a method of handling rod-
shaped components at a rig, preferably according to one or more of the aspects 42,
43, 49, 54, 60 and 64 comprising the steps of

detecting the position of the pick-up means by a detecting means and

allowing to open the pick-up means with. an introduced rod-shaped component
only above the depositing means and adjacent to a lifting means above the drill hole
and preferably additionally with closed safety brackets adjacent to the transfer means

by a control means.

In accordance with a 70™ aspect there is provided a method according to
aspect 69, comprising the step of permitting by the control means, preferably in an
area outside the positions above the depositing means and in an area adjacent t0 a
lifting means above the drill hole, that a hydraulic pressure for holding the rod-shaped

component at the pick-up means is increased.
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In accordance with a 71% aspect there is provided a method of handling rod-
shaped éompo'nents at a rig, preferably according to one or more of the aspects 42,
43, 49, 54, 60, 64 and 69, comprising the step of centering the rod-shaped
compohent provided at a lifting means ahove the drill hole with respect to a rod-
shaped component provided in the drill hole via two guide rollers preferably in the

form of a double cone for the rod-shaped component.

In accordance with a 72" aspect there is provided a method according to
aspect 71, wherein during the centering step the guide rollers are movable toward

each other with the same hydraulic pressure.

In accordance with a 73™ aspect there is provided a method of handling rod-
shaped components at a rig, preferably according to one or more of the aspects 42,
\43, 49, 54, 60, 64, 69 and 71, comprising the step of controlling a lifting means
provided above the drill hole via a control means so that after an upward movement
of the lifting means with rod-shaped components provided in the dnill hole securing
wedges can be removed, the removal of the wedges Is confirmed and the rod-shaped

components are further lowered into the drill hole.

In accordance with a 74" aspect there is provided a method of handling rod-
shaped components at a rig, preferably according to one or more of the aspects 42,
43, 49, 54, 60, 64, 69 and 71, comprising the step of arranging a collecting device tor
liquids associated with the pick-up means with respect to the pick-up means in such
manner that during transport and/or support of the rod-shaped component by the
pick-up means liquid from the rod-shaped component can be collected in said

collecting means.

In accordance with a 75" aspect there is provided a method according to
aspect 74, wherein in the step of arranging the collecting device is unfolded at the

pick-up means.

In accordance with a 76" aspect there is provided a method of handling rod-
shaped components at a rig, preferably according to one or more of the aspects 42,

43, 49, 54, 60, 64, 69 and 71, comprising the step of applying at least one end cap to
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a rod-shaped component by an end cap applying means associated with the

depositing means for rod-shaped components.

In accordance with a 77" aspect there is provided a method according to
aspect 76, wherein in the applying step end caps are applied, preferably screwed,
onto a rod-shaped component introduced to the depositing means by two end cap

applying means to opposed end portions of the depositing means.
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1 drilling mast

2 base

4 carriage

B, 6a, 6b drill rod

8 drill rod magazine
10 drill rod gripper
12 quide frame

20 g

22 base

24 drilling mast

26 drill rod handling apparatus
28 drill rod magazine
30 drili hole

32 working platform
34 control cabin

36 crane

38 gear rack

40 feed carriage

42 top drive

44 bar shatft

46 elevator

48 gripper

50a,b.c,d conveying means
51a,b,c.d fransfer groove

- B4ab,cd conveyor chain

Hé motor

58 proximity switch
60 angle lever

62 [ecess

64 support

66 cam switch

68 Sensor
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70 spring

72 stop
74 light barrier

76 drill rod

80 guide frame

82 lift carriage

84 pivot arm

86 gripper rotating device

88 lateral recess

a0 lattice mast

100 gripper body

102 gripper arm arrangement
104a,b hydraulic cylinder

106a,b gripper arm

108a,b gripper arm

110 lever arrangement

112 element

114 lever

116 rubber spring member
118 Zzone

120 SENsor

130a,b half-shell

132 lever

134 folding support or safety bracket
136 folding support ar safety bracket
140 - rods centering

142a.b centering element

144a roller

146a fork

148a hydraulic cylinder

150a guide bar

X longitudinal direction of rig

Y transverse direction of ng
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longitudinal direction of drilling mast

longitudinal direction of drill rod magazine
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Claims

1. An apparatus for handling rod-shaped components at a rig (20), comprising:

a depositing means (28) for rod-shaped components in which rod-shaped
components (76) can be deposited, preferably substantially in parallel to a
connecting line between the center of the drill hole (30) and the center of the drilling
mast (24),

a lifting means including a lift carriage (82), a guide means (80) for quiding the
lift carriage (82) and a drive for displacing the lift carriage (82),

a pick-up means (48) attached to the lift carriage (82) for picking up a rod-
shaped component (76) from the depositing means (28), wherein the pick-up means
(48) is pivoting with respect to the [ift carriage (82) at a plane perpendicular to the
displacing direction (Z) of the lift carriage (82) such that a rod-shaped component
(76) can be arranged above a drill hole (30).

2. The apparatus for handling rod-shaped components at a rig (20) according
to claim 1, comprising

a transport means for the rod-shaped components from an intermediate
depositing means to a depositing means (28) for rod-shaped components from which
ohe rod-shaped component or plural rod-shaped components can be picked up at a
time by a pick-up means (48), and

a control means for the transport means by which the transport means is
controllable in such manner that the rod-shaped component or components are
released at the depositing means (28) in response to a position of the transport

means relative to the depositing means (28).

3. The apparatus according to claim 2, comprising a detecting means for
detecting preferably the load relief at the transport means for application to the

depositing means.

4. The apparatus according to claim 2 or 3, comprising a detecting means at

the depositing means for application to the depositing means. -
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5. The apparatus according to any one of the aspects 2 to 4, wherein the
control means permits the release of the rod-shaped component or rod-shaped

components In response to a predetennined position relative to the depositing

means.

6. The apparatus according to any one of the aspects 2 to 5§, comprising a
detecting means for the position of the rod-shaped component or rod-shaped
components at the transport means relative to the depositing means and, in
response to an output signal of the detecting means for the relative position, the
control means permits a movement of the rod-shaped component or components at

the transport means within a predetermined zone only.

7. The appara{us according to claim 6, wherein the detecting means for the

relative position in¢ludes at least position sensors at the transport means.

8. The apparatus according to any one of the claims 2 to 7, wherein the

transport means Is a crane.

9. The apparatus for handling rod-shaped components at a rig (20), preferably
according to claim 1 and/or 2, comprising a depositing means (28) for rod-shaped
components including at least a transfer means (b1a, 51b, 51c¢; 51d) for a separate
removal of the rod-shaped component (76) by a pick-up means (48) into which a rod-
shaped component

a)  either can be introduced by a transport means for the transport of the
rod-shaped components (76) to the depositing means (28),

b) or can be introduced by a separating means provided at the depositing
means (28) in response to a detecting signal for the position of the rod-shaped

component (76) at the depositing means (28).

10. The apparatus according to claim 9, wherein the transfer means is a
transfer groove (51a, 51b, 51c).

11. The apparatus according to claim 9 or 10, wherein the separating means

includes a one-stroke cylinder, preferably a lifting cylinder.
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12. Thé apparatus according to any one of the claims 9 to 11, wherein the
depositing means has at least one conveying means (54a, 54b, 54c; 54d) including
at least one catch disposed at a conveyor chain by which a rod-shaped component

(76) can be transported to the position of the pick-up by the pick-up means (48).

13. The apparatus according to any one of the claims 9 to 12, wherein the
depositing means includes at least one conveying means by which at least two rod-

shaped cbmponents can be transported to the transfer means.

14. The apparatus according to aspect 13, wherein the depositing means

comprises a plurality of conveying means.

15. The apparatus according to aspect 14, wherein the depositing means
comprises three conveying means and the depositing means is disposed with respect
to the pick-up means such that the rod-shaped component can be removed by the

pick-up means between two conveying means of the depositing means.

16. The apparatus for handling rod-shaped components at a rig, preferably
~according to claim 1 and/or 2 and/or 9, comprising a depositing means (28) having a
means (58) for measuring the length of the rod-shaped component (76), wherein the
length measuring means (58)

a) either includes at least two mechanical detecting means (58a, 53b) by
which the respective introduced rod-shaped component (76) and the position thereot

relative to the depositing means (28) are defectable,
b) or includes a detecting means (74) for contact-free detection of the rod-

shaped component (76) at a predetermined position.

17. The apparatus according to claim 16, wherein each of the mechanical
detecting means includes a lever (60) biased into an introducing recess for a rod-
shaped component by movement of which a detecting signal can be triggered when

a rod-shaped component is introduced.
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18. The apparatus according to claim 16 or 17, wherein at least two detecting
means for contact-free detection are provided by which end portions located opposed

in the longitudinal direction of the rod-shaped component can be detected by the

sdame.

19. The apparatus according to claim 18, wherein the detecting means for

contact-free detection includes a light barrier.

20. The apparatus according to any one of the claims 16 to 19, wherein the
length measuring means comprises, apart from the detecting means for contact-free
detection, a moving means for moving the rod-shaped component introduced to the

depositing means in its longitudinal direction or the length measuring means.

21. The apparatus according to claim 20, wherein the length measuring means
further includes a control means by which the moving means can be controlled so
that the rod-shaped component is arranged in the depositing means so as to be

gripped by a pick-up means at a defined position.

- 22. The apparatus for handling rod-shaped components at a rig, preferably
according to one or more of the claims 1, 2, 9 and 16, comprESing a pick-up means
(48) by which the rod-shaped component can be picked up by plural, preferably two,
pairs of gnipper. arms (106a, 106b; 108a) and which includes a detecting lever (114)

for the rod-shaped compaonent in the pick-up means whose pivot is stationary with

respect to a gripper arm (108a).

23. The apparatus according to claim 22, wherein the lever (114) is biased

toward the zone defined between the gripper arms.

24 The apparatus according to claim 22 or 23, comprising a control means
allowing a movement of the pick-up means only when a rod-shaped component 1s

detected in the pick-up means.

25. The apparatus according to any one of the claims 22 10 24, comprising a

pressure detecting means for the hydraulic clasing pressure for closing the gripper
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arms at the pick-up means, wherein the control means allows a movement of the
pick-up means only when a rod-shaped component is detected in the pick-up means

and when a predetermined closing pressure is detecteaq.

26. The apparatus according to any one of the claims 22 to 25, wherein a
gripper arm or plural gripper arms having a detecting lever is/are arranged preferably

opposed to the pick-up opening for the rod-shaped component.

27. The apparatus according to claim 26, wherein the gripper arms of each
pair of gripper arms are mechanically connected such that they are only movable

about the same respective angle.

28. The apparatus for handling rod-shaped compenents at a rg (20),
preferably according to one or more of the claims 1, 2, 9, 16 and 22, comprisihg a
detecting means (132) for the rod-shaped component at a lifting means (46) arranged
above the drill hole (30).

29. The apparatus according to claim 28, wherein the detecting means
includes a mechanical lever (132) attached to the lifting means and pivoting in a
plane perpendicular to the lifting direction which triggers a detecting means for the

presence of the rod-shaped component in the lifting means.

30. The apparatus according to aspect 28 or 29, wherein the detecting means
includes a sensor for the hydraulic pressure to ensure the closed state-of the lifting
means (130a, 130hb).

31. The apparatus according to any one of the aspects 28 to 30, wherein the
detecting means includes a switch for detecting the closed lifting means for the rod-

shaped component.

32. The apparatus according to any one of the aspects 28 to 31, comprising a
pick-up means (48) for the rod-shaped component by which the rod-shaped
component (76) can be transferred to the lifting means and which is movable upward

by the lifting means (46), and comprising a control means allowing a movement of



CA 02760324 2011-10-27

51 -

the lifting means (46) with the rod-shaped component independent of the pick-up
means (48) only after the pick-up means has been lifted above the rod-shaped

component by the lifting means (46).

33. The apparatUs for handling rod-shaped components at a rig, preferably
according to one or more of the claims 1, 2, 9, 16, 22 and 28, comprising -

a detecting means for the position of the pick-up means (48) and

a control means permitting an opening of the pick-up means (48) when a rod-
shaped component (76) is introduced only above the depositing means (28) and
adjacent to a lifting means (46) above the drill hole and preferably additionally with

closed safety brackets adjacent to the transfer means.

34. The apparatus according to claim 33, wherein the control means permits,
preferably in an area outside the positions above the depositing means and in an
area adjacent to a lifting means above the-drill hole, that a hydraulic pressure for

holding the rod-shaped component at the pick-up means is maintained.

35. The apparatus for handling rod-shaped components at a rig according to
one or more of the claims 1, 2, 9, 16, 22, 28 and 33, comprising two guide elements
(144a, 144b) for the rod-shaped component (76) preferably in the form of a double
cone by which the rod-shaped component (78) provided at a lifting means (46) above

the drill hole (30) can be centered with respect to a rod-shaped component provided
in the drill hole.

36. The apparatus according to claim 35, wherein the guide elements are

movable toward each other along synchronous paths, preferably via hydraulic
cylinders (148a, 148b).

37. The apparatus for handling rod-shaped components at a rig according fo
one or more of the claims 1, 2, 9, 16, 22, 28, 33 and 35 comprising

a lifting means provided above the drill hole, and '

a control means by which the lifting means is controllable so that after an
upward movement of the lifting means with rod-shaped components provided in the

drill hole securing wedges are removable, the removal of the wedges is confirned
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and the rod-shaped components are further lowered into the dnll hole or the rod-

shaped components are further lifted out of the drill hole.

28. The apparatus for handling rod-shaped components at a rig according to -
claim 1 according to one or more of the claims 1, 2, 9, 16, 22, 28, 33 and 35,

| comprising a collecting device for liquid associated with the pick-up means
which can be arranged in such fashion with respect to the pick-up means that liquid
from the rod-shaped component can be collected in said collecting device during

transport and/or support of the rod-shaped component by the pick-up means.

39. The apparatus according to claim 38, wherein the collecting device Is

arranged at the pick-up means in a fold-away manner.

40. The apparatus for handling rod-shaped components at a rig according to
claim 1, prefei'ably according to one or more of the aspects 1, 2, 9, 16,22, 28, 33, 35
and 38, |
comprising at least one end cap applying means associated with the
depositing means for rod-shaped components for applying an end cap to a rod-

shaped component.

41. The apparatus according to claim 40, wherein two end cap applying
means are provided at opposed end portions of the depositing means by which end
caps can be applied, preferably screwed, onto a rod-shaped component introduced

to the depositing means.

42. A method of handling rod-shaped compenents at a ng, comprising. the

steps of

depositing at least one rod-shaped component in a déposiﬁng means,
preferably substantially parallel to a connecting line between the drill hole center and
the center of the drilling mast,

picking up a rod-shaped component from the depositing means by a pick-up
means preferably mounted at a lift carriage, wherein it is preferred when the lift
carriage forms a lifting means with a guide means for guiding the lift carriage and a

drive for displacing the lift carriage, and
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pivoting the pick-up means with respect to the lift carriage in a plane
perpendicular to the displacing direction of the lift carriage such that a rod-shaped

component ¢can be arranged ahove a drill hole.

43. The method of handling rod-shaped components at a rig according to
claim 42 comprising the steps of |

transporting the rod-shaped components or the rod-shaped component by a
transport means from an intermediate depositing means to a depositing means for
rod-shaped components, |

picking up a rod-shaped compaonent at a time by a pick-up means, and

controlling the transport means by a control means in such manner that a rod-
shaped component is released at the depositing means in response to a position of

the transport means relative to the depositing means.

44. The method according to claim 43, wherein prior to the control step the
step of detecting the load relief at the {ransport means for application to the

depositing means is carried out by a detecting means.

45. The method according to claim 43 or 44, wherein prior to the control step

the step of detecting the application to the depositing means is carried out by a

detecting means at the depositing means.

46. The method according to any one of the claims 43 to 45, wherein in the
control step the release of the rod-shaped component or rod-shaped components is

allowed in response to a predetermined position relative to the depositing means.

47. The method according to any' one of the claims 43 fo 46, wherein prior {o
the control step the step of detecting the position of the rod-shaped component or
rod-shaped components at the transport means relative to the depositing means is
carried out by a detecting means and in the control step in response to an output
signal of the detecting means for the relative position a movement of the rod-shaped

component at the transport means is allowed within a predetermined zone only.
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48. The method according to claim 47, wherein in the detecting siep the

relative position is detected by a position sensor at the transport means.

49. The method of handling rod-shaped components at a rig according to one
or more of the claims 42 and 43, comprising the step of

a) introducing a rod-shaped component into a fransfer means for the individual
remova) of the rod-shaped component by a pick-up means by a transport means for
the transport of the rod-shaped componenfs to a depositing means for rod-shaped
components, or |

b) introducing a rod-shaped component into a transfer means for the individual
" removal of the rod-shaped component by a pick-up means by a separating means
provided at the depositing means in response to a detecting si'gnal for the position of

the rod-shaped component at the depositing means.

50. The method according to claim 49, wherein prior to the introducing step a -
respective rod-shaped component is transported to the position of pick-up by the

pick-up means via at least one catch arranged at a conveyor chain.

51. The method according to claim 49 or 50, wherein prior to the introducing

step at least two rod-shaped components are transported to the transfer means via at

least one conveying means of the depositing means.

52. The method according to claim 51, wherein the transport is effectuated via -

a plurality of conveying means.

53. The method according to claim 52, wherein the transport is effectuated via

three conveying means of the depositing means and after the introducing step the
step of removing the rod-shaped component is carried out by the pick-up means

between two conveying means of the depositing means.

- 54, The method of handling rod-shaped components at a rig, preferably
according to one or more of the claims 42, 43, 49 and 54, comprising the step of

length measurement at the rod-shaped component in a depositing means in which
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a) either the respective introduced rod-shaped component is detected by at
least two mechanical detecting means,
b) or the rod-shaped component is detected contact-free at a predetermined

position by a detecting means.

55. The method accordin'g to claim 54, wherein in the detecting step a
detecting signal can be triggered by the movement of a lever as mechanical detecting
means when a rod-shaped component is introduced, the lever being biased into an

| introducing recess for a rod-shaped component.

56. The method according to claim 54, wherein in the step of detecting end
portions of the rod-shaped component located opposed to the longitudinal direction

thereof are detected contact-free by at least two detecting means.

57. The method according to claim 54, wherein the contact-free detection is'
performed through light by means of a light barrier.

58. The method according to any one of the claims 54 to 57, comprising the
additional step of moving the rod-shaped component introduced to the depositing

means in its longitudinal direction or a length measuring means by a moving means.

59. The method according to claim 58, comprising the step of controlling the
moving means by a control means so that the rod-shaped component is arranged in

the depositing means so as to be gripped at a defined position.

60. The method of handling rod-shaped components at a ng, preferably

according to one or more of the claims 42, 43, 49 and 54, comprising the step of
picking up the rod-shaped component by plural, preferably two, pairs of gripper

arms 9f a pick-up means,

and detecting the rod-shaped component in the pick-up means via a detecling

lever the pivot of which is stationary with respect to a gripper arm.

61. The method according to claim 60, comprising the siep of biasing the lever

within the zone defined between the gripper arms prior to the pick-up step.
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62. The method according to claim 60 or 61, compriéing the step of permitting
a movement of the pick-up means only when a rod-shaped component is detected in

the pick-up means.

63. The method according to claim 60, 61 or 62 comprising the step of
permitting a movement of the pick-up means only when a rod-shaped component Is
detected in the pick-up means and with a predetermined hydraulic closing pressure
detected by a pressure detecting means for closing the gripper arms at the pick-up

means.

64. The method of handling rod-shaped components at a rig according to one
or more of the claims 42, 43, 49, 54, 60 and 64, comprising the step of detecting the
rod-shaped component by a detecting means at a lifting means arranged above the
~drill hole. -

65. The method according to claim 64, wherein in the detecting step the
movement of a mechanical lever mounted at the lifting means and pivoting in a plane
perpendicular to the lifting direction is detected and a detecting means is triggered by

the lever for the presence of the rod-shaped component in the lifting means.

66. The method according to claim 64 or 65, wherein in the detecting step the

hydraulic pressure for holding the rod-shaped c:om'ponent.at the lifting means is
detected.

67. The method according to claim 64, 65 or 66, wherein (n the detecting step

the switching state of a switch for detecting the closed holding means for the rod-

shaped component at the lifting means is detected.

68. The method according to any one of the claims 64 to 67, comprising the
stéps of
- transferring the rod-shaped component by a pick-up means to a lifting means

and
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moving the litng means upward and permitting a movement of the lifting
means with the rod-shaped component independent of the pick-up means only after
the pick-up means has been lifted above the rod-shaped component by the lifting

means.

69. The method of handling rod-shaped compoﬁents at a ng, preferably
according o one or more of the claims 42, 43, 49, 54, 60 and 64 comprising the
steps of

detecting the position of the pick-up means by a detecting means and

allowing to open the pick-up means with an introduced rod-shaped component
only above the depositing means and adjacent to a lifting means above the drill hole
and preferably additionally with closed safety brackets adjacent to the transfer means

by a control means. .

70. The method according to claim 69, comprising the step of permitting by the
control means, preferably in an area outside the positions above the depositing
means and in an area adjacent to a lifting means above the drill hole, that a hydraulic

pressure for holding the rod-shaped component at the pick-up means is increased.

/1. The method of handling rod-shaped components at a rig according to one
or more of the claims 42, 43, 49, 54, 60, 64 and 69, comprising the step of centering‘
the rod-shaped compbnent provided at a lifting means above the drill hole with
respect to a rod-shaped component provided in the drill hole via two guide rollers

- preferably in the form of a double cone for the rod-shaped component.

72. The method according to claim 71, wherein during the centering step the

guide rollers are movable toward each other with the same hydraulic pressure.

/3. The method of handling rod-shaped components at a rig according to one
or more of the claims 42, 43, 49, 54, 60, 64, 69 and 71, comprising the step of
controlling a lifting means provided above the drill hole via a control means so that
after an upward movement of the lifting means with rod-shaped components provided
in the drill hole securing wedges can be removed, the removal of the wedges is

confirmed and the rod-shaped components are further lowered into the drill hole.
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74. The method of handling rod-shaped components at a rig according to one
or more of the claims 42, 43, 49, 54, 60, 64, 69 and 71, comprnsing the step of
arranging a collecting device for liquids associated with the pick-up means with
réspect to the pick-up means in such manner that during transport and/or support of
the rod-shaped component by the pick-up means liquid from the rod-shaped

component can be collected in said collecting means.

75. The method according to claim 74, wherein in the step of arranging the

collecting device is unfolded at the pick-up means.

76. The method of handling rod-shaped components at a rig according to one

or more of the claims 42, 43, 40, 54, 60, 64, 69 and 71, comprising the step of . ~

applying at least one end cap to a rod-shaped component by an end cap applying

means associated with the depositing means for rod-shaped components. -

77. The method according to claim 76, wherein in the applying step end caps
are applied, preferably screwed, onto a rod-shaped component introduced to the
depositing means by two end cap applying means to opposed end portions of the

depositing means.
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