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(54) Roller cutter with improved sealing

(567)  Avoller cutter (14) intended to be used at a drill
head for rotary boring of the front of earth and rock for-
mations, said roller cutter having a centre line (CL) and
being provided with a hub (24) provided with rows of
crushing members (29), at least one crushing member
havingits longitudinal axis at an angle relative to a normal
to the centre line (CL), said hub being rotatable in relation

to a shaft (33) having shaft spigots (34, 35), the roller
cutter being provided with at least one seal retainer (38)
arranged atan axial end of the hub in order to hold sealing
means (37) in position, wherein the hub comprises at
least one circumferential recess (44) positioned axially
inward relative to a radially inward projecting flange (43)
in the hub.
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Description

Technical Field and Background

[0001] The present invention relates to a roller cutter
for a drill head for rotary boring of a front of earth and
rock formations according to the preamble of the inde-
pendent claim.

[0002] A roller cutter comprising an improved sealing
is addressed in U.S. Pat. No. 5,984,024. It shows sealing
means held in position by a seal retainer. The roller cutter
also comprises relief holes having conical plugs which
are removed in order to refill the roller cutter with lubri-
cant, such as grease or oil. However, with this solution
dirt frequently reaches the sealing means and knocks
the O-rings of the seal out of position, thus decreasing
its sealing efficiency.

[0003] Another roller cutter with improved sealing is
addressed in U.S. Pat. No. 7,278,500. It shows sealing
means protected by a cover in order to prevent dirt from
reaching the interior of the roller cutter. However, with
this solution it is problematic to refill the roller cutter with
lubricant.

Summary

[0004] One object of the present invention is to provide
aroller cutter with improved sealing compared to existing
roller cutters.

[0005] According to a one aspect, there is provided a
roller cutter, having a centre line comprising: a hub pro-
vided with rows of crushing members, at least one crush-
ing member having its longitudinal axis at an angle rela-
tive to anormal to the centre line, said hub being rotatable
in relation to a shaft having shaft spigots, the roller cutter
being provided with at least one seal retainer arranged
at an axial end of the hub in order to hold sealing means
in position, wherein the hub comprises at least one cir-
cumferential recess positioned axially inward relative to
a radially inward projecting flange in the hub.

Brief Description of the Drawings

[0006] In the detailed description of the present inven-
tion reference will be made to the accompanying draw-
ings, wherein,

Fig. 1 schematically shows an axial cross-section
through a raise-boring head having roller cutters ac-
cording to the invention.

Fig. 2 schematically shows a roller cutter according
to the present invention as well as a saddle in side
view.

Fig. 3A schematically shows the roller cutter accord-
ing to the presentinvention in a partial cross-section.
Fig. 3B schematically shows an enlarged section ac-
cording to Fig. 3A.
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Detailed Description

[0007] The features and advantages of the present in-
vention are well understood by reading the following de-
tailed description in conjunction with the drawings in
which like numerals indicate similar elements and in
which:

[0008] FIG. 1 illustrates how a pilot hole 11, which in
aknown way is pre-drilled between an upper and a lower,
not shown, level in a mine is reamed by means of a drill
head designated 10. The drill head 10 is connected to a
drive stem 12 by means of which the drill head is rotated
and is pressed against aring-shaped surface 13 that sur-
rounds the pilot hole 11. The surface 13, thus, defines
the face of the earth formation.

[0009] The invention relates to earth boring in general,
but is primarily intended for raise boring. At raise boring,
a distance is drilled between the lower and the upper
levelin a mine, and then the pilot hole isreamed by means
of a drill head having a large diameter.

[0010] The drill head 10 comprises a body 16 and a
plurality of rollers or cutters 14, which are rotatably
mounted on the body in fasteners or saddles 15. Each
roller cutter comprises circumferential rows of buttons or
crushing members of cemented carbide in a known way.
The saddles 15 are mounted on the body 16. The drive
stem 12 is connected to the body 16. The body 16 has
a mounting surface 17 on which the saddles 15 are car-
ried.

[0011] FIG. 2 illustrates how the saddle 15 comprises
a bottom surface 18, which is intended to be connected,
for instance by screwing or welding, to the mounting sur-
face 17. Furthermore, the saddle 15 comprises two legs
19, 20, between which the roller cutter is mounted. The
legs 19, 20 are, at the ends thereof facing away from the
bottom surface 18 formed with arms 21. The arms 21
have different lengths from the bottom surface 18. Fas-
tening devices in the form of threaded bolts 22 and nuts
23 are intended to hold the roller cutter 14 and the saddle
15 together.

[0012] FIG. 3Aillustrates the roller cutter having a shaft
33 with a longitudinal centre line CL. Directions in the
following description refer to this centre line. Axially out-
ward refers to a direction towards the arms 21, and ra-
dially outward means a direction away from the centre
line. The ends of the shaft 33 each has a shaft spigot 34,
35, which is intended to abut against a support surface
(not shown) in the arms 21 of the saddle 15.

[0013] A hub 24 is rotatably mounted on the shaft 33
via bearing members 26. The bearing members 26 are
received in circumferential grooves in the hub 24. The
hub 24 is locked axially in relation to the shaft 33 by
means of a lock member 28, preferably in the form of
balls, which co-operate with circumferential grooves in
both the shaft 33 and the hub 24.

[0014] The roller cutter 14 has inserts or crushing
members 29 mounted in rows at an envelope surface of
the hub 24. At least one of the crushing members 29 has
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its longitudinal centre line CL1 at an angle relative to a
normal to the centre line CL of the roller cutter 14.
[0015] FIG. 3B illustrates that between the axial ends
of the hub 24 and the shaft 33 the cutter 14 is at at least
one end, preferably both, provided with seal retainers 38.
The seal retainer 38 has a maximum axial extension X.
The seal retainer 38 supports sealing means 37 that pre-
vents the lubricant, such as grease or oil, from leaking
out from the interior of the cutter 14. In one embodiment
the sealing means 37 is of the type mechanical face seal,
also called duo-cone seal. It comprises two O-rings 37A
and 37B, made of a resilient material, and two seal rings
37C and 37D, often made of cast iron. The most radially
outward surfaces of the seal rings, 37C and 37D, have
a concave shape in order to axially fix the O-rings, 37A
and 37B, in position.

[0016] The seal retainers 38 are equipped with relief
holes 39 having plugs 40 mounted in said holes to prevent
lubricant from leaking out through said holes 39. The
plugs 40 may be conical and are removed when the roller
cutter 14 needs refilling of lubricant. With this method air
escapes the interior of the roller cutter 14, thus making
the refilling of lubricant easier.

[0017] The seal retainer 38 has a radially outward pro-
jecting part 41 at its axially and radially most outward
part. Adjacent to, and radially outward from the projecting
part 41 is a circumferential indent 42 in the hub 24. The
indent42 and the projecting part41 form a labyrinth which
further decreases the risk of dirt reaching the interior of
the roller cutter 14. There may be a radial space, of about
1.4 to 2 mm, between the hub 24 and the seal retainer
38 in order to separate the hub 24 from the seal retainer
38 even at loads of up to 30 metric tonnes. For the same
reason, there may be a radial and axial space, of about
1.4 to 2 mm, between the hub 24 and the projecting part
41.

[0018] In one embodiment, the projecting part 41 is in
the form of a ring attached to the seal retainer 38. This
ring 41 can be metallurgically bonded to the seal retainer
38, preferably by welding.

[0019] Axially inward from the indent 42, there is a ra-
dially inward projecting flange 43 in the hub 24. The
flange 43 has substantially parallel side surfaces and an
end surface substantially parallel to the centre line CL.
Further axially inward from the flange 43, there is a cir-
cumferential recess 44 in the hub 24 in order to hold an
O-ring 45 in position. One side surface of the flange 43
constitutes a boundary of the recess 44. The flange 43
and the recess 44 are positioned radially outward from
the seal retainer 38 and are axially entirely contained
within the seal retainer’s 38 axial extension X.

[0020] There is a groove 46 at the axially outermost
end of the seal retainer 38, in order to facilitate attach-
ment of the ring 41.

[0021] Asnapring47 isused in conjunction with a lock
ring (not shown) to lock the seal retainer 38 in position
on the shaft 33.

[0022] Another O-ring 48, made of a resilient material,
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prevents leakage between seal retainer 38 and shaft 33.
[0023] If dirt enters the area between hub 24 and seal
retainer 38 then a force will be transmitted through the
dirt to the seal retainer 38 which may lead to the seal
retainer 38 starting to rotate. A dowel pin 49 fixes the
seal retainer 38 statically in position thus hindering it from
rotational movement.

[0024] The O-rings, 37A, 37B, 45 and 48, are allmade
of a resilient material. Examples of such materials are
silicone, Viton and nitrile rubber. The material chosen
depends on the load and temperature the O-ring is sup-
posed to be exposed to.

[0025] The presentinvention is notlimited to the above
described embodiments. Different alternatives, modifica-
tions and equivalents might be used. The above men-
tioned embodiments should therefore, not be considered
limiting to the scope of the invention, which is defined by
the patent claims.

Claims

1. Avroller cutter (14) intended to be used at a drill head
for rotary boring of the front of earth and rock forma-
tions, said roller cutter having a centre line (CL) and
being provided with a hub (24) provided with rows
of crushing members (29), at least one crushing
member having its longitudinal axis at an angle rel-
ative to a normal to the centre line (CL), said hub
being rotatable in relation to a shaft (33) having shaft
spigots (34, 35), the roller cutter being provided with
at least one seal retainer (38) arranged at an axial
end of the hub in order to hold sealing means (37)
in position, characterized in that the hub comprises
at least one circumferential recess (44) positioned
axially inward relative to a radially inward projecting
flange (43) in the hub.

2. Theroller cutter according to claim 1, characterized
in that one side surface of the flange constitutes a
boundary of the recess.

3. The roller cutter according to claim 1 or 2, charac-
terized in that the seal retainer has a maximum axial
extension (X) and the flange and the recess are po-
sitioned radially outward from said seal retainer and
are axially entirely contained within said axial exten-
sion.

4. The roller cutter according to claim 1, 2 or 3, char-
acterized in that the recess holds an O-ring (45) in
position.

5. The roller cutter according to any of the preceding
claims, characterized in that at least one seal re-
tainer comprises a radially outward directed project-
ing part (41) at a position forming a seal retainer’s
axial and radial outermost end.
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The roller cutter according to claim 5, characterized
in that the projecting part is a ring.

The roller cutter according to claim 6, characterized

in that the ring is metallurgically bonded to the seal 5
retainer.

The roller cutter according to any of the preceding
claims, characterized in that the hub comprises at
least one circumferentialindent (42) radially outward 70
from and adjacent to the projecting part on the seal
retainer.

The roller cutter according to any of the preceding

claims, characterized in that at least one seal re- 715
tainer has a groove (46) at its axially outermost end.
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