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Fig. 2

(57) Abstract: A tooling rack (1) for storing slender ob-
jects, such as pipes (4), comprises at least one rack element
(6) which is provided with at least one slot (7). Each slot is
bordered by resilient opposite holding elements (10, 11)
between which an object is to be accommodated. The resili-
ent opposite holding elements (10, 11) exert a holding
force on the object (4), respectively give way to release the
object against said holding force. Furthermore, with the
aim of securing the objects against shocks and the like,
locking means (12-16) are provided. These locking means
in a locking state engage the resilient opposite holding ele-
ments (10, 11) and prevent said resilient opposite holding
elements from giving way and from releasing the holding
force exerted on the object (4), and an idle state in which
said resilient opposite holding elements are allowed to give
way and release the object.
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Tooling rack for drill pipes

The invention is related to a tooling rack for storing slender objects, such as pipes,
comprising at least one rack element which is provided with at least one slot, each slot being
bordered by resilient opposite holding elements between which an object is to be accommodated,
said resilient opposite holding elements being carried out for exerting a holding force exerted on

the object, respectively for giving way to release the object against said holding force.

Such a tooling rack is known from EP-A-942146 and may accommodate a
plurality of drill pipes which are used in a drill string. By means of a manipulator, the drill pipes
are successively removed from the tooling rack and are assembled in the course of drilling a
hole. Conversely, when removing the drill string from the hole, for instance for the purpose of
changing a worn out drill bit, the drill pipes are removed from the drill string and stored in the

tooling rack.

In such a process, each drill pipe is inserted into the respective slot and is
subsequently held therein through the elastic holding forces exerted by the spring clamps
bordering the slot. Thus, an efficient and rapid storage action is possible; conversely, the drill
pipe is easily removed from the slot and out of the spring clamps. In the course of these actions,
the friction force between the spring clamp and the drill pipe can easily be overcome by the

manipulator.

Despite the efficient handling of the drill pipes in this way, the prior art tooling
nevertheless has a drawback. In certain circumstances, the spring clamps are prone to lose the
drill pipe accommodated therein. This is caused by the fact that the friction forces exerted by the
spring clamp should be limited so as to make the placement into, and respectively removal from,
the slot possible. The limitation of the maximum holding force however creates situations where
the drill pipe may accidentally be lost due to shocks from sharp knocks experienced by the

tooling rack during operation.

The object of the invention is to provide a tooling rack of the type described

before which solves this problem, and which is able to reliably hold the drill pipes in the case of
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relatively high accelerations exerted on the tooling rack and/or on the drill pipes accommodated
therein. This object is achieved by providing locking means which in a locking state engage the
resilient opposite holding elements and prevent said resilient opposite holding elements from
giving way and from releasing the holding force exerted on the object, and which in an idle state

allow said resilient opposite holding elements to give way and release the object.

In the tooling rack according to the invention, the drill pipes may be
accommodated into, respectively removed from, the respective slots against the friction force
exerted thereon by the spring clamps as usual. However, in the case where shock-type loadings
are expected to occur, the spring clamps can be immobilized so as not to give way by activating
the locking means. Thereby, the drill pipes are firmly held in the respective slot, without the risk
of slipping out of the tooling rack under the influence of shocks and the like. Nevertheless, the
drill pipes can still be handled as desired once the risk of shocks has subsided and the locking

means are deactivated.

Preferably, the tooling rack comprises at least two spaced rack elements which are
positioned with respect to each other such that a slot of one rack element is aligned to a
respective slot of another rack element forming pairs or sets of slots, each pair or sets of slots
being able to accommodate a single object. Usually, the rack elements are positioned above each
other for storing the drill pipes in a standing, vertical position, although it is also possible to store

the pipes lying, in a horizontal position by positioning the rack elements next to each other.

The holding elements preferably each comprise an elastic spring. The springs of
opposite holding elements may carry a friction element, such as a plastic element. Each pipe can
then be gripped between two opposite friction elements, and preferably two pairs of such

opposite friction elements.

The locking means preferably comprise cams which are displaceable between an
active position in engagement with a respective spring, and an idle position free from the
respective spring. In the case where each rack element comprises multiple slots each bordered
by elastic springs, a double cam may be provided between the spring of one slot and the
neighboring spring of an adjacent slot; said double cam in its active position simultaneously

engages both said neighbouring springs. Preferably, each cam is rotatable between the active
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and the idle position. Alternatively, the cam may be displaceable according to a rectilinear

movement towards and from the respective spring element.

The spring elements themselves may be carried out in several ways as well, for
instance according to a U-shape as disclosed in the above-mentioned prior art. Preferably, each
spring is a blade spring one surface of which carries the friction element and the opposite surface
of which is engaged by the cam. The blade spring surfaces are directed in accordance with the
longitudinal direction of the respective slot and the longitudinal direction of the object to be

accommodated in said slot.

In the case of U-shaped springs, the ends of the spring elements are free.
However, preference is given to an embodiment wherein a blade spring has opposite ends which
are both suspended with respect to the respective rack element. In such a way, a firm holding

force can be exerted on the objects.

Furthermore, several pairs of holding elements may be arrangement behind each
other in the longitudinal direction of a slot, each pair being carried out for accommodating a
respective object. Thus, quite a large number of drill pipes can be held within the tooling rack.
In this case, the locking elements of respective holding elements lie behind each other in the
longitudinal direction of the slot and are preferably simultaneously operable, e.g. by means of a

common rotatable shaft.

The tooling rack is preferably carried out as a carousel, in which case the slots of
each rack element are oriented radially with respect to a central axis which is generally parallel
to the objects to be accommodated in said slots. Nevertheless, the tooling rack may also be

carried out in a comb-shape, having parallel slots.

The invention is also related to a drilling installation, comprising a frame, a
drilling apparatus accommodated on the frame for rotary driving a drill string composed of
successive interconnected drill pipes, as well as a tooling rack as described before for storing a

supply of drill pipes to be used for composing the drill string.

The invention will now be described further with reference to an embodiment

shown in the drawings.
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Figure 1 shows a view in perspective of an installation with the tooling rack.
Figure 2 shows a view according to II-1II of figure 1.
Figure 3 shows a partial horizontal view according to III-1II of figure 1.

Figures 4a and 4b show views according to IV-IV of figure 2.

The drilling installation shown in figure 1 comprises the tooling rack 1 as well as
a drilling device 2 which is known per se. By means of the drilling installation, the drill string 3,
consisting of consecutive drill pipes 4, can be assembled and driven into the ground, respectively
removed from the ground and disassembled. The drill pipes 4 are stored in the tooling rack, and
can be removed there from, and respectively introduced therein, by means of a robot (not shown)

which is known per se.

The tooling rack 1 as shown is carried out as a carousel which consists of the two
rack elements 6 which each have a multitude of slots 7 which are defined between radially
extending fingers 8. Each rack element 6 consists of two parallel rack plates 9, as well as blade
springs 10 which extend between the rack plates 9. Each blade spring carries a friction block 11,
in such a way that a drill pipe may be frictionally held between two friction blocks 11 and blade
springs 10 as shown in figures 1-3. Thus, the robot may push the drill string between the friction
blocks, in such a way that the blade springs 10 are deformed elastically and give way to receive
the drill pipe 4. Thereby, a certain compression force is exerted on the drill pipe. Conversely,
the robot may remove the drill pipe from between the friction blocks 11 by exceeding the friction
force which is exerted thereby on the drill pipe 4 under the influence of the deformed blade
springs 10.

As is shown in the drawings, several pairs of blade springs 10 with friction blocks

11 are arranged behind each other along a slot 7 so as to accommodate several drill pipes.

The handling of the drill pipes may usually be carried out satisfactorily in the
above way. However, under certain circumstances the drill pipes are prone to be lost from the
carousel, for instance as a result of sharp movements in the drilling installation and shocks. It
appears that the blade springs provide a limited restraining force on the drill pipes, which results
in a limited frictional engagement between the drill pipes and the friction blocks as well.

However, it is not feasible to increase the friction force by increasing the elastic compression
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delivered by the blade springs, as otherwise the forces exerted on the drill pipes for placement in,

or removal thereof from, the carousel would become too high.

With the aim of solving this problem, the locking means 12-16 are provided.
These locking means consists of the double cams 12 and the shaft 13 onto which the cams 12
have been mounted. The shaft 13 is rotatably supported in the lug 14 and bearing 15 is driven by
an external mechanism. As shown in figure 4a, the double cams each engage two blade springs
10 of adjacent slots 7, in such a way that that friction blocks 11 are firmly pressed onto the drill
pipe 4 in question. Thus, the risk of losing the drill pipe 4 from between the friction blocks

under the influence of shocks and the like is greatly mitigated.

However, when placing a drill pipe 4 into a slot 7 and between the friction blocks
11, or respectively removing the drill pipe, the cams 12 are rotated into the idle position as
shown in figure 4b. The holding action of the cams exerted on the blade springs 10 is thus
released, allowing the robot to place/remove the drill pipe. The double cam has opposite
rounded surfaces 16, in such a way that they can come in contact with the respective surfaces of

the blade springs 10 in a gradual fashion.
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Claims

1. Tooling rack for storing objects, comprising

at least one rack element which is provided with at least one slot,

each slot being bordered by resilient opposite holding elements with a first side and a
second side, wherein an object is to be accommodated between the respective second sides of the
resilient opposite holding elements,

said resilient opposite holding elements being carried for exerting a holding force on the
object, respectively for giving way to release the object from said holding force, and

locking means in a locking state directly contacting the first side of the resilient opposite
holding elements and prevents said resilient opposite holding elements from giving way and from
releasing the holding force exerted on the object, and an idle state in which the locking means is
not in contact with the second side of said resilient opposite holding elements and said resilient

opposite holding elements are configured to give way and release the object.

2. Tooling rack according to claim 1, comprising
at least two spaced rack elements which are positioned with respect to each other such that
a slot of one rack element is aligned to a respective slot of another rack element forming pairs or

sets of slots, each pair or sets of slots being able to accommodate one of the objects.

3. Tooling rack according to claim 1 or 2, wherein each holding element comprises an elastic

spring and the springs of opposite holding elements carry a friction element.

4. Tooling rack according to claim 3, wherein the locking means comprise cams which are
displaceable between the locking state in engagement with a respective spring, and the idle state

not in contact with the respective spring.

5. Tooling rack according to claim 4, wherein each rack element comprises multiple slots
each bordered by the elastic springs, and between the spring of one slot and the neighboring spring
of an adjacent slot, a double cam is provided which in the locking state simultaneously engages

both said neighboring springs.

Date Regue/Date Received 2022-01-07



6. Tooling rack according to claim 4, wherein the cam is rotatable between the locking state

and the idle state.

7. Tooling rack according to any one of claims 4-6, wherein the spring is a blade spring, a
surface of which on the second side carries the friction element and the opposite surface of which,

on the first side, is engageable by the cam.

8. Tooling rack according to claim 7, wherein the blade spring surfaces are directed in
accordance with the longitudinal direction of the respective slot and the longitudinal direction of

the object to be accommodated in said slot.

9. Tooling rack according to claim 8, wherein the blade spring has opposite ends which are

suspended with respect to the respective rack element.

10. Tooling rack according to any one of claims 1-9, wherein several pairs of holding elements
are arranged behind each other in the longitudinal direction of one of the slots, each pair being

carried out for accommodating a respective additional object.

11.  Tooling rack according to claim 10, wherein each of the several pairs of holding elements
have respective locking means; and the respective locking means of the respective holding

elements lie behind each other in the longitudinal direction of the slot.

12.  Tooling rack according claim 6, wherein each of the several pairs of holding elements have
respective locking means; and the respective locking means of the respective holding elements lie
behind each other in the longitudinal direction of the slot, wherein the respective cams of the
respective holding elements which lie behind each other are accommodated on a common rotatable

shaft.

13.  Tooling rack according to claim 12, wherein the shaft is biased towards the locked position

of the cams.

Date Regue/Date Received 2022-01-07



14.  Tooling rack according to any one of claims 1-13, wherein the slot of each rack element
are oriented radially with respect to a central axis which is parallel to the objects to be

accommodated in said slot.

15.  Drilling installation, comprising

a frame, a drilling apparatus accommodated on the frame for rotary driving a drill string
composed of successive interconnected drill pipes, and

a tooling rack according to any one of claims 1-14 for storing a supply of drill pipes to be

used for composing the drill string.

16.  Tooling rack according to claim 11, wherein the locking means of the respective holding

elements are simultaneously operable.

17.  Tooling rack according to claim 13, wherein the shaft is biased towards the locked position

of the cams by means of a torsion spring.
18.  The tooling rack according to claim 1, wherein the locking means in the locking state
directly engage the resilient opposite holding elements to provide a radially oriented force on the

resilient opposite holding elements.

19.  The tooling rack according to claim 3, wherein the friction element is a plastic element.

Date Regue/Date Received 2022-01-07
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Fig. 2
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