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(57) ABSTRACT 

A safety arrangement Which pertains to drill bits for rearner 
drilling and Which is intended to prevent the drill bit from 
falling freely doWn the hole in the event of a breakage in an 
element that connects the drill bit With an overlying rotatable 

carrier element, the element forming part of a drill string that 
carries the drill bit, Wherein the element includes a longi 
tudinal hole that extends internally along at least a part of the 
length of the element, and the hole has disposed therein a 
safety device Which functions to capture the element and 
thereWith also the drill bit should the element break, the 
capture being achieved by virtue of the safety device being 
connected to a threaded part of the overlying element and 
also to a part of the element located at a distance from the 

threaded part of the element. 



Patent Application Publication Nov. 17, 2005 Sheet 1 0f 3 US 2005/0252693 A1 

Fig. 1 
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Fig. 2 
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Fig. 3 
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SECURING ARRANGEMENT FOR REAMERS IN 
RAISE BORING 

[0001] The present invention relates to a safety arrange 
ment relating to drill bits for drill hole reaming or broaching, 
i.e. drilling of vertical holes of larger diameter from the 
bottom of a pre-drilled hole and upwards, With the aid of a 
drill bit suspended from a rod extending through said 
pre-drilled hole or pilot hole. Drill bits of this kind are 
normally referred to as reamers. The top of the rod carrying 
the drill bit is fastened to the drilling unit Which causes the 
rod, and thereWith the dill bit, to rotate. The drilling unit also 
draWs the rod and the drill bit successively upWards, as the 
dill bit cuts aWay the rock around the pilot hole. 

[0002] It is obvious that the equipment used in this type of 
drilling is subjected to high stresses and strains. A particu 
larly sensitive point in this regard is the connection betWeen 
the rod and the bit, Where it is found that the stinger screWed 
to the rod centrally of the bit tends to fracture or break off 
precisely at the screW joint. These stresses are torque 
stresses, tension stresses and ?exural stresses, Which result 
in breaking of the stinger, particularly at its conical male 
thread, and thereWith the loss of the bit. Such breakages can, 
of course, lead to serious injury of Workmen in the vicinity 
and also serious damage to the actual bit, in addition to the 
Work consequently involved in changing the stinger and 
possibly also the loWer part of the rod. Other connections in 
the drill string are subjected to serious corresponding 
stresses, and if a breakage occurs in one of the connecting 
drill pipes or in the stabilisers, breakages are also knoWn to 
occur in corresponding parts, i.e. in or adjacent to the screW 
thread in the joins or connections betWeen tWo elements. 

[0003] Accordingly, it is an object of the present invention 
to provide a safety device Which is able to prevent the drill 
bit from falling freely doWnWards in the event of a breakage 
at an element that connects the bit to an overlying connected 
rotatable, carrying element included-in a drill string carrying 
the drill bit. 

[0004] In accordance With the invention this object is 
achieved by providing said element With a hole or bore 
Which extends along at least a part of the length of said 
element and Which houses a safety device that functions to 
capture the element and thereWith also the drill bit in the 
event of a breakage, Wherein the safety device is connected 
to a threaded part of the overlying element and to a part of 
the element spaced from said threaded part thereof. 

[0005] According to a preferred embodiment of the inven 
tion, the safety device has the form of a safety rod that 
includes a transverse member at either end thereof, said 
members having a length Which is greater than the diameter 
of the hole in said element and are received in a Widened 
portion of the hole in the proximity of said ends of the safety 
rod. 

[0006] According to another preferred embodiment of the 
invention, at least one of the Widened portions of the hole in 
said element has a given axial extension Which enables the 
element to move axially to some extent in the event of a 
breakage. 
[0007] The invention Will noW be described With reference 
to a non-limiting embodiment thereof, and also With refer 
ence to the accompanying draWings, in Which FIG. 1 is a 
perspective vieW of a drill bit having a centrally mounted 
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connecting element (stinger); FIG. 2 is a schematic longi 
tudinal vieW of a ?rst embodiment of a stinger that includes 
an inventive safety device; and-FIG. 3 is a vieW correspond 
ing to FIG. 2 of a second exemplifying embodiment. 

[0008] FIG. 1 illustrates a drill bit 1 that comprises a 
number of cutters 2 and a connecting element in the form of 
a stinger 3 mounted centrally of the bit 1. The stinger 3 has 
at its upper end an external screW thread 4 by means of 
Which the drill bit 1 can be connected to a doWnWardly 
extending drill string (not shoWn) that includes further 
connecting elements. The drill string enables the drill bit 1 
to be rotated and draWn upWards so that the cutters 2 on the 
top of the drill bit Will cut aWay the rock around the pilot 
hole in Which the drill string extends and in Which the stinger 
is located. Removal of the rock places the screW joint 
betWeen the stinger 3 and the next overlying element in the 
drill string to a great deal of stress, due to the torque, tensile 
and bending loads that act simultaneously thereon. It has 
been found that a breakage is more likely to occur at the 
upper part of the stinger 3. In the event of a breakage, the 
upper threaded part of the stinger 3 Will normally remain 
attached to the loWer thread connection of the element that 
lies immediately above the connection, Whereas the actual 
drill bit 1 and the remainder of the stinger 3 Will fall doWn 
to the bottom of the pre-drilled hole. 

[0009] FIG. 2 illustrates an exemplifying embodiment of 
a stinger 3 provided With a safety device according to the 
present invention. In this case the safety device comprises a 
safety rod 5 that extends through a longitudinal hole 6 
provided in the stinger 3. In the illustrated case the hole 6 
extends essentially through the full length of the stinger, 
With a minimum requirement that the length of the hole is 
such as to extend at least beyond the region Where breakage 
of the stinger is normally expected to occur. The hole 6 has 
in its upper end in the threaded portion of the stinger 3 a 
radial Widening 7 and a radial Widening 8 at its other end. 

[0010] The safety rod 5 has at each end a respective ?ange 
9, 10 Which projects radially outWards from the rod 5 and 
Which has a diameter that is larger than the diameter of the 
hole 6 that extends through the rod 5, so as to prevent the rod 
from being draWn through the hole. It Will be understood, 
hoWever, that the ?ange may be substituted With some other 
transverse member Whose length is greater than the diameter 
of the longitudinally extending hole 6. Should the stinger 3 
break, the safety rod Will hold up the broken part of the 
stinger 3, and thereWith also the drill bit 1, by virtue of the 
engagement of the ?anges 9, 10 With the surfaces of the 
Widened portions 7, 8 of said hole 6. A break does not 
normally occur at the very uppermost part of the stinger 3, 
Where the hole Widening 7 is situated, but slightly beneath 
this point, and hence the safety rod 5 Will be held ?rmly in 
the upper Widened portion 7 of the hole and the loWer ?ange 
10 on the rod 5 Will support the stinger and the drill bit by 
virtue of its abutment With the surfaces of the Widened 
portion 8 of said hole. 

[0011] FIG. 3 illustrates a variant of the embodiment 
shoWn in FIG. 2 Which differs from What is shoWn in FIG. 
2 and from What has been described With reference thereto 
by the fact that the loWer Widened portion 8‘ of the hole in 
the stinger 3 has a longer axial length and that, in a normal 
state, the ?ange 10 on the safety rod 5 is located at a given 
distance from the bottom of the Widened portion 8‘ as shoWn 
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in the Figure. With this embodiment there is obtained a more 
distinct axial displacement of the drill bit 1 from the rod, 
Which is connected to the drilling unit, Whereby the drill bit 
Will move out of contact With the rock face. This Will 
indicate immediately that a break has occurred, because of 
the ensuing sudden lack of resistance against rotation of the 
drill bit. 

[0012] It Will be understood that the safety device is not 
restricted to a rod that extends through the greater part of the 
length of the stinger/element and that some other means can 
be used instead, such as a Wire that is able to support the 
Weight of the drill bit should the stinger/element break. The 
safety arrangement according to the invention Will prefer 
ably be constructed so that the longitudinal holes in respec 
tive elements can be through-passed by a rinsing or ?ushing 
medium, such as Water. In this case it is necessary to 
dimension the safety device so that the ?ushing or rinsing 
medium is able to pass through the longitudinal channels. 
The transverse member described above should also be 
designed to alloW said medium to pass said member. This 
should present no problem When said transverse member is 
rod shaped. When the transverse member is a ?ange, the 
?ange may conveniently be perforated With axially extend 
ing passageways. 

[0013] Although the invention has been described by Way 
of an embodiment in Which the element is a stinger, it Will 
readily be understood that a corresponding arrangement can 
be provided in other elements included in the drill string, 
such as connecting drill pipes and stabilisers. These ele 
ments also include screW threads corresponding to those 
described above With regard to the stinger and are liable to 
break at corresponding places. Thus, other elements in the 
drill string can be made safe against the event of a breakage 
by means of the inventive arrangement, so that a breakage 
in their connection With another element need not result in 
the loss of the drill bit and that part of the drill string that lies 
beneath the place at Which the breakage occurred. 

1. A safety arrangement pertaining to drill bits for reamer 
drilling that is intended to prevent the drill bit (1) from 
falling freely doWn the hole in the event of a breakage in an 
element (3) that connects the drill bit (1) With an overlying 
rotatable carrier element, said element forming part of a drill 
string that carries the drill bit (1), characterised in that the 
element (3) includes a longitudinal hole (6) that extends 
internally along at least a part of the length of said element 
(3), and Wherein the hole has disposed therein a safety 
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device (5) Which functions to capture the element and 
thereWith also the drill bit (1) should the element (3) break, 
said capture being achieved by virtue of the safety device (5) 
being connected to a threaded part (4) of the overlying 
element (3) and also to a part of said element (3) located at 
a distance from said threaded part (4) of the element. 

2. A safety arrangement according to claim 1, character 
ised in that the safety device (5) has the form of a safety rod 
(5) Which has a respective transverse member (9, 10) at each 
of its ends, Wherein said transverse members (9, 10) have a 
length that is greater than the diameter of the hole (6) in the 
element (3) and are accommodated in respective Widened 
portions (7, 8; 7, 8‘) of the hole (6) in the proximity of 
respective ends of the safety rod 

3. A safety arrangement according to claim 2, character 
ised in that at least one of the Widened portions (8‘) of the 
hole (6) in the element (3) has a given extension axially, so 
that the element (3) can move slightly in an axial direction 
in the event of a breakage. 

4. A safety arrangement according to claim 2, character 
ised in that the transverse element (9, 10) is a ?ange that 
projects outWardly from the safety rod. 

5. A safety arrangement according to claim 1, character 
ised in that the element (3) is the stinger (3) that is connected 
directly to the drill bit 

6. A safety arrangement according to claim 1, character 
ised in that said element is a stabiliser included in the drill 
string. 

7. A safety arrangement according to claim 1, character 
ised in that said element is a connecting drill pipe included 
in the drill string. 

8. A safety arrangement according to claim 3, character 
ised in that the transverse element (9, 10) is a ?ange that 
projects outWardly from the safety rod. 

9. A safety arrangement according to claim 2, character 
ised in that the element (3) is the stinger (3) that is connected 
directly to the drill bit 

10. A safety arrangement according to claim 3, charac 
terised in that the element (3) is the stinger (3) that is 
connected directly to the drill bit 

11. A safety arrangement according to claim 4, charac 
terised in that the element (3) is the stinger (3) that is 
connected directly to the drill bit 

12. A safety arrangement according to claim 8, charac 
terised in that the element (3) is the stinger (3) that is 
connected directly to the drill bit 

* * * * * 


