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(57) Claim
1. A machine for removing slag and metal remainders 
from crucibles or casting ladles, including a frame 
wherein is disposed a carriage being movable in an 
upwardly inclining direction on guides or rails, which 
carriage is provided with cutter means having a tool head, 
and holder means for a crucible which is tiltable from a 
first position where the crucible can be placed on the 
holder means to a second, operating position where the 
crucible is coaxial with the cutter means, wherein the 
cutter means is of the full profile type and is provided 
with a plurality of first tools which are spaced apart 
along the periphery of the tool head, and second tools 
which are spaced apart in the radial direction on the 
front part of the tool head, which second tools are 
arranged so that the bottom of the crucible tecomes 
substantially completely cleaned, and that the tool head 
is provided with through-going holes in the axial 
direction.
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The present invention relates to a machine for removing slag 

and metal remainders from casting ladles or crucibles, 

including a frame on which is provided a carriage with a 
rotating cutter means being movable in an upwardly inclining

5 direction, and one in connection with the frame provided means 

for tilting a crucible from a lower loading position to an 

upper working position where the axis of the crucible is coaxial 
with the axis of the rotating tool.

• ·• ·• ·
• 9

'·»· Casting ladles or crucibles for metal melts will, after being
β '

’.J 10 used, have remainders of slag and metal left on their lining of«
. refractory material. Such remaindeis have to be removed before

999

, the ladles can be used.
• · ·

,. Formerly, the ladles were cleaned manually by chipping or by• ·
·’ 15 machining with simple air driven machines, but such work was

• 9
.· · hard, time consuming and damaging to the workers health.
*··· Besides the refractory linings of the ladles were often

damaged, and the total costs with the manual cleaning were thus
···· high.
9 9

9 9
9 9 

9

20 Later on mechanical devices have been developed, but many of 

these have not been commercially exploited.

US patent Nos. 2.911.662 and 2.963.725, and NO patent No. 

147.940 all show devices for cleaning casting ladles or
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crucibles having a movable rotating cutter head. Crucibles 

to be cleaned are placed on a support having a direction of 
rotation which is opposite to the rotating cutter head, and the 
cutter head is provided in a position being eccentric to the

5 axis of the rotation for the crucihLe. The object with such 

arrangement is to ensure that all metal and slag remainders are 
removed from the bottom of crucibles.

It is however a major disadvantage with the known devices that 
the tools are rapidly worn out. This in turn results in that

10 the tools have to be exchanged after a short period of time, 

i.e. 15-20 cleaned crucible for each set of tools. Further, 

it is a disadvantage that the known devices are expensive, due 
to the fact that two different driving units are used, one for 

the cutter head and another for rotation of the crucible.
15 Still further it is a disadvantage with the known devices that 

they have a construction height which is relatively high. 
Particularly this is the case with cleaning device according

; ; ; to NO patent No. 147.940 where the construction height is more··· ·
·**·.· that two stories high and where the room in which the device is 

• ·
:20 to be placed have to be specially designed.

• ·0 · · ·
j.. US patent No. 4.153.965 discloses a cleaning device similar to
• ’ the ones described above, but which is provided with a "full

profile" cutter head and where the crucible is held in a• · «
: stationary position. With the term "full profile" is meant that• · « a
·..· · 25 the diameter of the cutter head corresponds to the inner 
• ·
• diameter of the crucible. The cutter head is provided with

three tools or shears being placed at a distance from one

······ another along its periphery. In addition the cutter head is

: provided with a separate cutter unit which has for its object
* 30 to clean the bottom completely. The separate cutter unit is

eccentrically disposed relative to the cutter head axis and is

driven via a planetary gear.

It is a major disadvantage with this known device that 

complicated and mechanically weak in relation to the

it is 
great
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strain it is exposed to in connection with the cleaning 
operation, and this may well be one of the reasons why it 
is not commercially exploited. There is further another 
disadvantage with the device according to US patent No.

5 4.153.965 and that is the construction height which is
high due to the steep inclination angle for the rotating 
cutter means.

It is an object of the present invention to provide an 
10 improved machine for cleaning crucibles .

According to the invention there is provided a machine for 
removing slag and metal remainders from crucibles or 
casting ladles, including a frame wherein is disposed a

15 carriage being movable in an upwardly inclining direction 
on guides or rails, which carriage is provided with cutter 
means having a tool head, and holder means for a crucible 
which is tiltable from a first position where the crucible 
can be placed on the holder means to a second, operating

20 position where the crucible is coaxial with the cutter 
means, wherein the cutter means is of the full profile 
type and is provided with a plurality of first tools which 
are spaced apart along the periphery of the tool head, and 
second tools which are spaced apart in the radial

25 direction on the front part of the tool head, which second 
tools are arranged so that the bottom of the crucible 
becomes substantially completely cleaned, and that the 
tool head is provided with through-going holes in the 
axial direction.

30
In a preferred embodiment of the invention the plurality 
of second tools are arranged such that the wall as well as 
the bottom of the crucible becomes completely cleaned.

35 With the here defined invention having a plurality of 
first and second tools, an effective cleaning of the 
crucibles is achieved, and the load or strain on each of 
the tools are relatively low. This in turn reduces the 
wear of the tools. Thus, in connection with the testing

3-8(2 3 b
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15

20

• « ·• · ·• · · *
• ·

25

3a
of the machine it has been revealed that the lifetime of 
the tools is equivalent to the cleaning of 1000 crucibles 
or ladles. This implies that the maintenance costs are 
vastly reduced.
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The through-going openings in the cutter head are necessary for 
the slag and metal remainders being scraped off by the tools to 

be transported backwards and out of the crucible.

According to a prefered embodiment of the invention,

5 the cutter head may be provided with screw threads

directly behind the tools whereby the slag and metal remainders 
are more effectively transported out of the crucible. Hereby 
the inclination angle for the cutter head may be reduced, and 

the construction height correspondingly lowered.

10 The invention will now be further described by way of example 

only and with reference to the drawings in which;

Fig. 1 shows a longitudinal view of the machine according to 

the invention,

Fig. 2 shows a front view of the cutter head for the machine• 9·. : 15 in an enlarged scale,
9 9 

9
9 9

9 9
9 9

• Fig. 3 shows a tool for the cutter head shown in Fig. 2.

*” The machine according to the invention comprises as shown in

?’ig. 1 three main components, namely a frame 8, a carriage or
9 9 9

’ ,· 5. slide 5 with cutter means 19, and means 9 for holding and
• 9 9 9

i :20 tilting crucibles or casting ladles.
»

9
9 9 9

The cutter means 19 is fixed to a shaft 2 which is provided on 

....: a carriage 5. The shaft is driven by a hydraulic motor 1.
• 9

··, ; Further the carriage is slidably mounted on the frame 8 by
9 9

" ’ means of solid wheel guides 6, 7 disposed on each side of the

OI- frame.

9
/'

A ram 4 is provided to move the carriage in each direction. The 
cutter means 19 comprises a cutter head 20 and a conveying

. Λ
Ct screw part 3, cfr. later section. The carriage with the cutter



5

means is arranged at an angle (is inclined) relative to the 
frame. This is done to more easily transport the slag and metal 

remainders out of the crucible during the cleaning 

operation.

5 With regard to the holder means 10 for the crucible 9, this 
is tiltably provided at the front end of the frame by means of 
a ram 14. The tiltable holder means 10 can be tilted from a 

loading/ unloading position, where a crucible (dotted lines) 
can be placed on or taken off the holder means, to an operating

10 position (drawn lines) where the axis of the crucible is 

coaxial with the axis of the cutter head. The crucible is 

firmly held in its operating position by means of locking pins 

12 .

In conjunction with the holder means 10 is provided a support 

15 for a mould 11. In situations where warm crucibles are 
cleaned, the mould can be moved under the crucible shown
in Fig. 1 such that any remaining melted metal in the crucible

.. may be discharged into the mould before the cleaning
• ·

;; ·. operation is started. Under the mould is provided a container• ·
*· 20 13 for collecting slag and metal reminders being scraped out of

. ‘1 the crucible.« ·««
■
'··· Besides, above the cutter means is provided a suction cover 16

which is connected to an air suction pipe 17 . The suction cover 
16 can be moved sideways along rails 15 in connection with

*’!*. 25 maintenance of the cutter means. The space under the cover 16
’’ may wholly or partly be built in to reduce or eliminate the

• ··
escape of dust.

30

Ar·'·'.·.
9

CM'

/■-

The cutter head 20 for the cutter means 19 is further shown in 
Fig. 2 in a larger scale. It is provided with a plurality of 
tool holders 21 which are fixedly attached to grooves 22 in the 
cutter head by means of screws. To each tool holder 2 1 is 
releasably attached a tool or shear 24 by means of second 

screws 23.

-
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In the example shown in Fig. 2 there is provided a plurality of 
first tools (totally 12) along the periphery of the cutter head 
and a plurality of second tools (totally 8) diametrically 

across the cutter head along lines a-a and b-b respectively.

5 The tools are so arranged and spaced apart from one another 

that the whole bottom of the crucible will be cleaned during 

the cleaning operation. Between the tools is provided through- 
going holes 25, whereby slag and metal remainders being scraped 
out from the crucible can be transported backwards through

10 the holes and out of the crucible. The screw part 3 of the 
cutter means (see Fig. 1) removes the remainders more effectiv­
ely .

Fig. 3 shows an example of a specific tool design according to 

the invention. As will be apparent from the figure, the edges

15 on each side of the tool has a sinusoidal configuration. The 

object with such configuration is to reduce the strain on the 

tools under the cleaning operation. Besides, the special design

.. makes it possible to turn the tools sc that each side may be• ·
• »* used. Hereby the lifetime of the tools may be prolonged

• ·
·; 20 essentialy.

• ·• ·

The machine according to the invention functions as follows:
« » · ·

A crucible 9 is transported by means of a truck and is placed

.··. on the holder means 10. The holder means is thereafter tilted

···. by means of a ram to its upper, operation position where the• ·
’ 25 axis of the crucible is in co-alignment with the axis of the

• ··
cutter head. The crucible is warm as it just has been used,

. and any remaining melted metal is discharged to the mould 11

’ which has been moved to a position shown in Fig. 1. When chere• ·
·; is no more melted metal in the crucible, the mould is moved

30 sideways, and locking pins 12 (two on each side) holds the

crucible in a firm position.

o 

<

The cutter means 19 can now be started by an operator. As it 

begins to rotate, the ram 4 simultanously moves the carriage
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with the cutter means towards the crucible. If the resistance 
or rather the forces acting on the cutter head exceed a 
predetermined level, the hydraulic pressure for the cutter head 
motor is reduced automatically towards zero, and the carriage

5 with the cutter means is pulled back to its initial position. 
Hereby any breakage of the cutter means is avoided.

Normally, the cleaning operation will take 3-6 minutes, and the 

cutter means is returned to its initial position. Slag and 

metal remainders being scraped off the wall and bottom of the

10 crucible are forced out through the holes 25 in the cutter 

head, via the screw part 3 and discharged into the container
13. After the cleaning operation has been terminated, the 

locking pins are released, and the holder means 10 is returned 
back to its initial position.

15 The cleaning operation is completely controlled by means of an 

electronic, logic control. Anyway, there is provided a platform

.. 18 with a shield 26 for an operator who stops and starts the• ·
• *’ machine.
• 9 • ·

■ 0• ··· The machine according to the invention was initially designed

‘••20 to clean hot crucibles for aluminium metal. It has, however,

‘... been proved that the machine may also be used for removing slag

and metal reminders from cold crucibles as well as other

metals.

• · · • · ·
0 0
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A machine for removing slag and metal remainders 
from crucibles or casting ladles, including a frame

5 wherein is disposed a carriage being movable in an 
upwardly inclining direction on guides or rails, which 
carriage is provided with cutter means having a tool head, 
and holder means for a crucible which is tiltable from a 
first position where the crucible can be placed on the

10 holder means to a second, operating position where the 
crucible is coaxial with the cutter means, wherein the 
cutter means is of the full profile tvpe and is provided 
with a plurality of first tools which are spaced apart 
along the periphery of the tool head, and second tools

15 which are spaced apart in the radial direction on the 
front part of the tool head, which second tools are 
arranged so that the bottom of the crucible becomes 
substantially completely cleaned, and that the tool head 
is provided with through-going holes in the axial

20 direction.

··, 2. The machine according to claim 1, wherein the cutter
*. means is provided with a screw formed part.• ·• ·

β β

•J 25 3. The machine according to any one of claims 1 to 2,
··· wherein the second tools are disposed diametrically along
... lines (a-a and b-b) being in a right angle relative to one

another .
• ·
;·. 30 4. The machine according to any one of claims 1 to 3,• ·

wherein the tools are flat and are provided with cutting• ··
edges having a sinusoidal configuration.

• ··: 35

23b

5. A machine for removing slag and metal remainder from 
crucibles or casting ladles substantially as herein 
described and illustrated.
DATED: 18 July 1993 
NORSK HYDRO A.S.
By PHILLIPS ORMONDE & FITZPATRICK 
Patent Attorneys per:
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Machine for removing slag and metal reminders 
from cruiceables or casting ladles, com­
prising a frame (8) whereon is disposed a 
carriage being movable in an upwardly inclin­
ing direction on guides or rails. The 
carriage is provided with cutter means (19) 
having a tool head (19). A holder means (10) 
for a cruiceable is tiltable from a first 
position where the cruiceable can be placed 
on the holder means to a second, operating 
position where the cruiceable is coaxial with 
the cutter means.

The cutter means is of the full profile type 
and is provided with a plurality of first 
tools (24a) which are spaced apart along the 
periphery of the tool head, and second tools 

(24b) which are spaced apart in the radial 
direction on the front part of the tool head. 
The second tools are arranged so that the 
bottom of the cruiceable becomes completely 
cleaned. Further the tool head is provided 
with through-going holes (25) in the axial 
ditevlion .for the transportation of slag and 
metal reminders through such holes.

9
9 9 · *» 9 9

a 9

9 «9• 99
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