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@ Treatment of metailurgical vessels.

@ An elongate drill device (16) is mounted at the
end of a pivotally mounted boom (14, 15) and car-
ries a drill head (17) for driiling out the taphole (5} of
an electric arc furnace "(1). A guide device (25)
secured to the outside of the furnace (1) supports
the drill device (16) and guides it towards the
taphole (5).
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TREATMENT OF METALLURGICAL VESSELS

The invention relates to the treatment of met-
allurgical vessels, and in particular to the recondi-
tioning of electric arc furnaces for reuse.

it is known to provide a tap hole in a wall of an
electric arc furnace, the hole having an insert which
must be replaced when the furnace is repaired or
reconditioned. It is known to repair the tap hole
from the inside when the refractory lining is being
treated i.e repaired for reuse. The job is awkward
because of the height of the furnace above the
ground, and the limited access available around the
tap hole and around the furnace.

It is one object of the invention to provide a
method and means by which tap hole treatment
may be done simply and efficiently from outside
the furnace, especially from ground level.

According to one aspect of the invention there
is provided a method of drilling the tap hole in an
electric arc furnace from outside the furnace, the
tap hole being located a substantial height above
the floor of the steel works, the method comprising
the steps of:
locating a guide device on the outside of the fur-
nace and adjacent the tap hole;
locating adjacent the furnace a pivotally mounted
boom, an elongate drill device being connected to
the free end of the hoom, the drill device including
a drill head to be directed towards the tap hole and
being configured to be supported by the guide
device along at least a portion of its length;
guiding the drill device by means of the guide
device towards the tap hole, and rotating the drill
head to drill out the tap hole.

Preferably the drill device is connected to the
free end of the boom by a quick release coupling.
Most preferably, the drill device includes means by
which the drill device may be rotated even if the
device and the boom are axially misaligned, the
means is preferably a pair of non-constant velocity
joints.

Because access to the furnace is limited it is
preferable to locate the boom upon a turntable on
the chassis of a relatively small vehicle of the type
which has other uses at the steel plant.

In a preferred embodiment the drill device
comprises a drill head which is releasably con-
nected to an elongate drill shank. The guide device
preferably comprises a pair of spaced apart collars
including inner bearing surfaces and the drill shank
rotates within the collars. The guide device is pref-
erably mounted in a frame which is pivotally moun-
ted on one side of a launder which extends out-
wardly from the tap hole. In an especially preferred
embodiment, the drill device and the guide device
form an assembly which -may be moved into posi-
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tion so that the drill device is axially aligned with
the tap hole and each furnace has its own assem-
bly. In such a way the tap hole may be cleared
simply by swinging the assembly into position,
connecting the shank of the drill to the boom of a
vehicle and rotating the drill head.

In another aspect, the invention provides a
guide device including a frame to be attached to
the outside of an electric arc furnace having a tap
hole, the device including guide means arranged in
use to receive a drill device and to support and
guide the drill head thereof towards the tap hole to
be treated.

In order that the invention may be well under-
stood it wiil now be described, by way of example
only, with reference to the accompanying diagram-
matic drawings, in which:

Figure 1 is an elevation partly in section of
an eleciric arc furnace about to be treated by the
method of the invention,

Figure 2 is a side elevation of a drill device,

Figure 3 is a longitudinal section of the drill
device of Figure 2, and

Figure 4 is a transverse sectional view drawn
to an enlarged scale taken on the lines V-V on
Figure 3, showing the drill device in a launder.

As shown in Figure 1 an electric arc furnace 1
is mounted on a horizontal platiorm 2 above the
floor 3 of a melt shop in a steel mill. The furnace 1
comprises a wall 4 having an outer steel skin with
water-cooled panels (not shown). The furnace has a
lid through which electrodes (not shown) pass. The
wall 4 includes a tap hole 5 which receives a
replaceable tap hole plug or sleeve 6 made from a
refractory material which is cemented in position
using e.g a refractory cement. The furnace 1
stands about 40 to 50 metres above the floor of the
shop and can be tilied to the condition shown in
Figure 1, so that the tap hole 5 is downwardly
inclined.

A launder or spout 7 is mounted on the outside
of the furnace 1 to convey molten metal from the
tap hole 5 into another vessel e.g a 100 fon ladle.
As shown in Figure 4 the launder 7 is of generally
channel cross section and is formed of a metal
shell having an internal repiaceable refractory lining
8.

A vehicle 10 of the type used to carry out a
number of jobs around the steel mill has an end-
less track 11 and a chassis 12 on which is moun-
ted a turntable 13. The vehicle has a small turning
circle so that it can move in a restricted space. A
boom 14 is pivotally mounted on the turntable 13
and is of telescopic construction so that its length
may be increased by moving at least one inner
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component 15 outwardly. The inner component 15
is arranged to be capable of rotation at a variable
speed up to about 14 rpm. By the pivotal mount-
ing, the boom can extend upwardly at an angle of
about 45° . The movement of the vehicle and the
boom and allied parts are powered by a motor (not
shown).

A drilt device 16 best shown in Figures 2 and 3
is releasably connected to the free end of the inner
component 15. The drill device 16 comprises a drill
head 17 which is releasably connected to a drill
shank 18. At the trailing end of the shank 18 a
transverse pin 19 extends through the shank 18
and is received in a bayonet socket 20 at one end
of a coupling 21. A collar 34 is secured to the drill
shank 18 forwardly of the pin 19. The collar 34
flares outwardly towards the coupling 21 and en-
sures that, in use, the socket 20 is guided towards
the pin 19 for engagernent therewith. The coupling
21 comprises a cylindrical sleeve which at one end
engages the drill shank 18 and at the other end a
pin 22 extends across the sleeve 21 and through a
hole formed across one end of an elongate cou-
pling element 23.

" The further end of the element 23 is received
within the free end of the inner component 15 of
the boom 14, and a further pin 24 is fixed across
the end of inner component 15 transversely to the
pin 22. The pin 24 extends through a hole formed
across the element 23. In this way the shaft 18 is
connected to the boom 14 in a flexible way, yet
can be rotated and the device is provided with a
pair of non-constant velacity joints.

According to the invention, a guide device 25
supports the shank 18 of the drill along its length.
The guide device 25 comprises a pair of cylindrical
collars 26 which each have an inner steel bearing
surface 27. The collars 26 are spaced apart by a
cylindrical sleeve 28. The shank 18 is mounted for
rotation within the bearings 27. As best shown in
Figures 1 and 4, the guide device 25 together with
the drill device 16 is secured to a frame 29 which
is pivotally mounted on one side of the launder 7.
The frame 29 is dimensioned to overlie the launder
7 and is arranged so that in use the guide device
25 is in axial alignment with the tap hole 5. A pivot
pin 30 is mounted in brackets 31 which are present
at one side of the launder 7.

The pin 30 extends parallel to the launder 7
and through the frame 29. A lifting eve 32 is
present on the frame 29 whereby the frame may
be swung into the position shown in Figure 4.

In use, the drill device 16 is permanently
mounted in the guide device 25. The frame 29 is
initially swung outwardly to the position indicated
by the dotted lines 33 in Figure 4. The furnace 1 is
tilted into the position shown in Figure 1 by means
of a crane or the like (not shown). The frame 29 is
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then swung into the position shown in Figures 1
and 4 so that the drill is axially aligned with the tap
hole 5.

The vehicle 10 is brought to the furnace 1 and
the boom 14 is raised and the bayonet socket 20 is
urged towards the collar 34 so that the socket 20
may be engaged with the shank 18 of the drill
device 16. The drill device 16 is then urged to-
wards the tap hole 5 and is rotated to drill out the
sleeve 6. The drill device 16 is then disconnected
from the boom 14 and swung out of the way. The
debris is removed and a fresh sleeve 6 is inserted
and cemented in place.

As indicated, the floor space about the platform
is restricted and the tap hole is high up, so that
there is no room to locate the vehicle with the
boom, drill device and tap hole in strict axial align-
ment. Such alignment is not necessary in the case
of the invention because the presence of the slip
joint, i.e. the two non-constant velocity joints, en-
ables the drill head 17 to be axially aligned with the
tap hole 5 without aligning the shank 18 with the
boom 14. As a resuit, rotation of the inner compo-
nent 15 transmits rotation to the drill shank 18.

The method of the invention is simple to op-
erate using readily available equipment. The
sleeves 6 of the tap hole 5 may be replaced
quickly from the outside of the furnace 1.

The invention is not limited to the embodiment
shown. The frame 29 and/or the guide device 25
may be adapted to engage the furnace in the
absence of a launder 7, or may form an assembly
which is transported from furnace to furnace and
may be located on a furnace, e.g by means of
dowels or the like.

Claims

1. A method of drilling the taphole (5) in an
electric arc furnace (1) from outside the furnace
(1), the tap hole being located a substantial height
above the floor (3) of a steel works, the method
comprising the steps of;
locating a guide device (25) on the outside of the
furnace (1) and adjacent the tap hole (5);
locating adjacent the furnace (1) a pivotaily moun-
ted boom (15,14), an elongate drill device (16)
being connected to the free end of the boom (13)
the drill device (16) including a drillhead (17) to be
directed towards the tap hole (5) and being config-
ured to be supported by the guide device (25)
along at least a portion of its length; and guiding
the drill device (16) by means of the guide device
(25) towards the tap hole (5) and rotating the drill
head (17) to drill out the tap hole.

2. A method according to Claim 1 charac-
terised in that the drill device (18) is connected to
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the free end of the boom (15) by a quick release
coupling (20).

3. A method according to Claim 1 or 2, charac-
terised in that the drill device and the boom include
means (21, 22, 23, 24) by which the drill device 5
may be rotated when the drill device (16) and the
boom (15) are axially misaligned.

4, A method according to Claim 3, charac-
terised in that the means comprises a pair of non-
constant velocity joints (21, 22, 23, 24). 10

5. A method according to any preceding Claim,
characterised in that the boom (14) is mounted on
a turntable (13) which is mounted upon the chassis
(12) of a vehicle (10).

6. A method according to any preceding Claim, 15
characterised in that the drill device (16) comprises
a driil head (T?)—Féleasably connected to a drill
shank (18).

7. A method according to any preceding Claim,
characterised in that the guide device (25) com- 20
prises a pair of axially aligned cylindrical collars
(26) mounted on the outside of the furnace (1) and
the shank (18) of the drill is received within the
collars (25).

8. A method according to Claims 6 or 7, 25
characterised in that the guide device (25) together
with the drill device (16) comprise an assembly
which is pivotally mounted on one side of a launder
(7) which extends outwardly from the furnace (1).

9. A guide device for use in a method accord- 30
ing to any preceding Claim, the guide device in-
cluding a frame (29) to be attached to the outside
of an electric arc furnace (1) having a tap hole (5),
the device {(25) including guide means {(26) ar-
ranged in use to receive a drill device (16) and to 35
support and guide the drill head (17) of the drill
device (16) towards the tap hole (5).
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