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(57)  Atransfer means for a ladle of molten metal is
provided having beneficial lightness, mechanical prop-
erties and versatility. The transfer means comprising a
rotatably mounted superstructure, the superstructure
being provided with one or more dependant constructs
for litting a ladle, the constructs being pivotally mounted
relative to the superstructure in support means, moving

means being provided for moving the dependant con-
structs, the moving means being mounted on the super-
structure in support means and the support means for
one or more of the dependant constructs and/or for the
moving means being provided on the superstructure
such that the support means are positioned substantial-
ly directly over the adjoining portion of the superstruc-
ture.
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Description

This invention concerns improvements in and relat-
ing to the transportation and discharge of molten mate-
rials, particularly, but not exclusively to the transfer of
ladles of molten metal to a pouring position.

Many casting applications use ladles to transfer the
molten metal from the melting location, where the ladle
is filled, to a casting location, where it is emptied. As the
last stage of this process ladle turrets are frequently em-
ployed at the casting location to receive the ladle, lift the
ladle, carry it whilst the turret rotates through 180° to the
emptying location, support the ladle during emptying
and return the ladle to the position from which it received
it.

The size of the ladles involved and the combined
weight with their contents mean that such turrets are
substantial pieces of engineering weighing in excess of
100 tonnes and frequently more. The foundations and
other supports required for such turrets make them ex-
pensive to install. Similarly the level of superstructure
involved in supporting the loads presents a large capital
cost to the operator of the plant. The present invention
seeks to address these and other problems with such
turrets.

According to a first aspect of the invention we pro-
vide transfer means for a ladle, the transfer means com-
prising a rotatably mounted superstructure, the super-
structure being provided with one or more dependant
constructs for lifting a ladle, the constructs being pivot-
ally mounted relative to the superstructure in support
means, moving means being provided for moving the
dependant constructs, the moving means being mount-
ed on the superstructure in support means and the sup-
port means for one or more of the dependant constructs
and/or for the moving means being provided on the su-
perstructure such that the support means are positioned
substantially directly over the adjoining portion of the su-
perstructure.

In this way the force originating in a support means
is directly conveyed to a portion of the superstructure
underlying it and to which it is connected.

Preferably the superstructure comprises a substan-
tially vertically arranged element. Most preferably, one
or more of the support means are positioned substan-
tially directly over the adjoining portion of this element
of the superstructure. The superstructure may be de-
fined by one or more cylindrical elements, preferably
right cylinders. Preferably the cylinder and / or its axis
is vertically provided. Where more than one cylindrical
element are provided preferably they share a common
axis and common diameter.

One or more support plates or stiffeners may be pro-
vided for the cylinders or superstructure. Preferably the
stiffeners are horizontally provided. Preferably the stiff-
eners substantially or completely encompass or sur-
round the superstructure. Hexagonal cross-section stiff-
eners may be provided.

10

15

20

25

30

35

40

45

50

55

Preferably the rotatable mounting is provided by a
substantially horizontal bearing, such as a slew bearing.
Preferably the superstructure is supported on the bear-
ing surface of this bearing. The superstructure may be
provided directly on the bearing surface, or supported
thereon by an intervening structure. The intervening
structure may, for instance comprise a conical transition
piece.

Further details, options and possibilities for this con-
ical transition piece are set out in the second aspect of
this invention and elsewhere in this document.

Preferably the dependent constructs comprise one
or more rigid arms pivotally mounted to the superstruc-
ture at fixed locations and a ladle engaging unit. At least
one, and preferably two pairs of arms pivotally mounted
on the superstructure and connected to the ladle engag-
ing unit may be provided. Preferably one pair of the arms
is provided higher on the superstructure than the other
pair of arms. Preferably the arms are pivotally mounted
to the ladle engaging unit, most preferably at different
locations.

The ladle engaging unit may comprise a pair of
limbs spaced from one another by a gap designed to
receive the ladle. The limbs of the ladle engaging unit
may be separate, or may be joined by a cross piece.

Preferably the arms of the dependent constructs
engage the limbs of the ladle engaging unit.

Preferably the limbs of the ladle engaging unit are
joined together by a cross piece in proximity to the piv-
otal engagement of the ladle engaging unit with the up-
per pair of arms mounted on the superstructure. Prefer-
ably the upper arm, lower arm, a portion of the ladle en-
gaging limb and a portion of the superstructure on each
side of the transfer means form a variable parallelo-
gram.

Preferably the pivotal mountings are provided in
bearing blocks. The bearing blocks may be provided in
support means directly provided by the superstructure
or by support means depending from a portion of the
superstructure.

Preferably the upper arm pivotal mountings are
themselves provided directly over the adjoining portion
of the superstructure.

Preferably the pivotal mountings for the lower arms
are provided on a support means depending from the
superstructure, the support means being positioned
substantially directly over the adjoining portion of the su-
perstructure. The support means may be provided on a
stiffener and / or between two stiffeners. The support
means may extend above one or more of the stiffeners.

The support means for the upper arms may com-
prise substantially vertically aligned plate elements with
a pivotal axis passing therethrough, the intersection of
the pivotal axis and centreline of the plate member being
provided over the centre of the element forming the sub-
stantial part of the adjoining superstructure.

Preferably the support means for the lower arms are
provided by substantially vertically aligned plates. Pref-
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erably the centreline of the plate is tangential to the ad-
joining superstructure and aligned with the centreline of
the portion of the superstructure with which the support
means adjoins.

Preferably a portion of the superstructure is cut
away between the dependent arms to form a mounting
location in support means for the moving means.

The mounting location may be provided substantial-
ly directly over the supporting structure.

The mounting location may be provided in support
means depending from the adjoining portion of the su-
perstructure. The support means may comprise a beam.
The support means may extend across the transfer
means superstructure, most preferably from one side to
the other. The mounting location may be provided by an
aperture in the support means. Preferably the mounting
location and/or moving means may be provided entirely
within the periphery of the superstructure.

Preferably the moving means act on the ladle en-
gaging unit. Most preferably the moving means act on
the cross piece linking the arms of the ladle engaging
unit. Further details of the moving means are provided
elsewhere in this application, and apply equally to this
aspect of the invention also.

The first aspect of the invention may include inde-
pendently or in any combination the features, options,
possibilities and structures set out elsewhere in this doc-
ument.

According to a second aspect of the invention we
provide transfer means for a ladle, the transfer means
comprising a superstructure rotatably mounted on a
bearing surface, the superstructure being provided with
one or more dependant constructs for lifting a ladle and
means being provided for moving the dependant con-
structs so as to lift the ladle, wherein the superstructure
is supported on a conical element between the super-
structure and bearing surface.

Preferably the conical surface has a larger cross-
section or diameter at it junction with the superstructure
than its cross-section or diameter at its junction with the
bearing surface.

The angle of inclination of the cone surface, relative
to its axis, may vary between -45° and 45° and more
preferably between 0° and 30°.

The length of the conical element, measured along
its conical surface from the top of the bearing surface to
superstructure may be between 10mm and 2000mm
and more preferably between 250mm and 1500mm.

The superstructure may have a maximum dimen-
sion and/or diameter of up to 6000mm.

The bearing surface may have a maximum outer
diameter of up to 6500mm and preferably of between
2000mm and 6500mm.

The second aspect of the invention may include in-
dependently or in any combination the features, options,
possibilities and structures set out elsewhere in this doc-
ument.

According to a third aspect of the invention we pro-
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vide a method of producing a plurality of transfer means
for ladles, the transfer means each comprising a super-
structure rotatably mounted on a bearing surface, the
superstructure being provided with one or more depend-
ant constructs for lifting a ladle and means being pro-
vided for moving the dependant constructs so as to lift
the ladle, the superstructure being supported on a con-
ical element between the superstructure and bearing
surface, the bearing surface diameter being the same
in at least two of the transfer means and the size of the
superstructure being different in the at least two transfer
means, wherein the angle of inclination of the conical
element varies between the at least two said transfer
means.

The third aspect of the invention may include inde-
pendently or in any combination the features, options,
possibilities and structures set out elsewhere in this doc-
ument.

According to a fourth aspect of the invention we pro-
vide transfer means for a ladle, the transfer means com-
prising a rotatably mounted superstructure provided on
a bearing surface, the superstructure being provided
with one or more dependant constructs for lifting a ladle,
means being provided for moving the dependant con-
structs, the moving means being mounted on the super-
structure and wherein said moving means mounting the
moving means is provided at least 500mm vertically
spaced above the top surface of the bearing surface.

By providing such a vertical separation the force is
transferred more evenly to the bearing surface.

The moving means mounting may be provided at
least 750mm or at least 1000mm vertically above the
top surface of the bearing surface, and more preferably
at least 1500mm above. Ideally the vertical spacing is
at least 2000mm.

The moving means mounting on the superstructure
may be provided directly over the adjoining portion of
the superstructure. Alternatively the moving means
mounting may be provided on an element mounted on
the superstructure. The element may comprise a beam.
The element may extend across the superstructure from
one side to another.

Preferably the mounting comprises a flange on the
superstructure which cooperates directly or indirectly
with a flange on the moving means. Preferably the
flange on the moving means is substantially horizontal.

A flange on the moving means may contact the
flange on the mounting through a spherical mounting.
In this way movement of, for instance, the axis of the
piston relative to the axis of the cylinder can be accom-
modated. Preferably one surface of the spherical
mounting is defined by a portion of the flange on the
moving means mounting. Preferably one surface of the
spherical mounting is provided by an annular element
mounted on the moving means.

Preferably the moving means moves in an axial di-
rection.

The flange on the superstructure may be provided
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at the end of a cylinder. Preferably the cylinder is aligned
with the axis of the moving means. The cylinder may
provide support for the flange and/or provide a housing
enclosing the moving means.

The moving means preferably comprises a piston
and cylinder in which the piston operates. Preferably the
piston is hydraulically driven. Preferably the piston
moves the dependant constructs and the cylinder is
mounted on the superstructure.

Preferably a flange, directly or indirectly contacting
the mounting, is provided on the upper part of the cylin-
der.

The piston may be provided with a ball joint which
engages with the dependant construct. The ball joint
may be received in a socket provided on or in the de-
pendant construct. The socket may be corresponding in
profile, fully or in part, to the ball joint.

Preferably the piston has afirst, fully retracted state,
and a second, fully extended state. Preferably in the first
state over 50%, more preferably 65%, of the piston
length is below the plane of the moving means mount-
ing. Preferably 75%, more preferably 85% of the active
volume of the piston cylinder is below the plane of the
moving means mounting. In the second state over 75%,
more preferably over 85%, of the piston length may ex-
tend above the plane of the mounting.

Preferably in a retracted state of the moving means,
which may be a fully retracted state, the weight of the
dependent constructs and / or ladle is taken up by me-
chanical stops. Preferably the mechanical stop is pro-
vided in association with the moving means support.
The mechanical stop may be, or may be provided on,
an element supported by the moving means mounting.
The mechanical stop may be, or may be provided on, a
cylindrical element. The support or cylindrical element
may enclose the moving means, such as a piston. The
support or cylindrical element may be supported by the
flange on which the moving means is supported. The
stop may cooperate with an element, such as a flange,
provided on or in associated with the cross piece.

The fourth aspect of the invention may include in-
dependently or in any combination the features, options,
possibilities and structures set out elsewhere in this doc-
ument.

According to a fifth aspect of the invention we pro-
vide a method of transferring a ladle, comprising receiv-
ing the ladle on transfer means at a receiving location,
lifting the ladle using the transfer means, moving the la-
dle to a location different from the receiving location,
emptying the ladle of its contents, moving the ladle to a
location different to its emptying location, lowering the
ladle and removing the ladle from the transfer means,
wherein the transfer means is provided according to the
first aspect of the invention and/or according to the sec-
ond aspect of the invention and/or according to the
fourth aspect of the invention and / or produced accord-
ing to the method of the third aspect of the invention.

The ladle may have a mass of between 5 tonnes
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and 150 tonnes unladen with melt. The ladle may carry
between 10 tonnes and 350 tonnes of molten metal.

The ladle may be emptied by pouring of its contents.
The contents may be poured over a rim of the ladle or
through an aperture in the bottom of the ladle.

The ladle may be emptied by discharge through an
aperture in the ladle. The aperture may be blocked dur-
ing transfer and opened at discharge. The aperture may
be provided in the base of the ladle.

The ladle may be emptied into a mould, tundish or
other vessel.

The receiving location may receive ladles direct
from a melter or via intermediate stages. The different
location to which the emptied ladle is transferred may
be the same or different to the receiving location. The
receiving location and emptying location may be sepa-
rated by a rotational angle of 180° or any other angle.

The fifth aspect of the invention may include inde-
pendently or in any combination the features, options,
possibilities and structures set out elsewhere in this doc-
ument.

An embodiment of the invention will now be de-
scribed, by way of example only, and with reference to
the accompanying drawings, in which :-

Figure 1 shows a partial side view of a turret accord-
ing to an embodiment of the invention;

Figure 2 shows a partial plan view of the turret of
Figure 1;

Figure 3 shows a front view of the turret of Figures
1and 2;

Figure 4 shows a front perspective partial view of
the turret of Figures 1, 2 and 3.

Figure 5 shows a side view of a turret according to
the present invention, showing both loading and
emptying positions;

Figure 6 shows a partial plan view of a turret accord-
ing to a second embodiment of the invention;

Figure 7 shows a partial front view of the turret of
Figure 6;

Figure 8a shows a detail of the superstructure to
bearing connection in an embodiment of the inven-
tion;

Figure 8b shows an equivalent detail of the super-
structure to bearing connection of Figure 8a for a
different embodiment of the invention;

Figure Qillustrates in detail the structure of the lifting
and supporting means; and
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Figure 10 illustrates the lifting means to support
means interlink.

Transfer means for ladles, such as ladle turrets, are
used in a variety of casting operations involving the use
of ladles to carry molten metal from one location to an-
other. They are frequently employed at casting locations
to move the ladle to a discharging position.

In the general scheme of operations the ladle is re-
ceived at a first location, lifted by the arms of the turret
and rotated. The superstructure of the turret is rotatably
mounted on a bearing to facilitate this rotation about a
vertical axis passing through the turret. Once the ladle
has been rotated to the desired location the ladle is emp-
tied into the desired vessel.

The desired vessel may be a casting mould, tundish
or the like. The ladle may be emptied by pouring or dis-
charging through an aperture in the ladle, for instance
in its base.

Once emptied the ladle is rotated back to the origi-
nal location and returned for refilling. The process is re-
peated as necessary.

The ladles involved in this process, particularly
when charged with molten metal, are extremely heavy.
This calls for a substantial supporting structure from the
turret the whole weight of which must be supported on
a slew bearing. The levels of weight involved, at least
150 tonnes in the prior art, necessitate expensive bear-
ings and expensive support and foundations for them.

The present invention, for instance as illustrated in
the embodiment of Figure 1, allows this weight of super-
structure to be significantly reduced, thereby making
significant capital cost savings.

The transfer means consists of a turret 1 supported
by a slew bearing 3, in turn supported by a foundation
frame 5 which engages the ground. The entire weight
of the turret 1 is carried by the slew bearing 3.

The turret 1 comprises a conical transition element
9 which engages the slew bearing 3 at its lower surface
and supports a lower cylindrical frame 11 at its upper
surface. The lower cylindrical frame 11 is provided be-
tween two horizontal stiffeners 12a, 12b of hexagonal
plan and in turn supports a hollow cylindrical frame 13
which is open at its top end. The cylindrical frame com-
prises an outer surface defining element 14 which pro-
vides the majority of the strength for this component.

The cylindrical frame 13 is scooped out at the front,
Figure 3 and 4, so as to define a transition surface 15
extending downward from the upper bearing housings
17a, 17b to the location of the hydraulic lifting means
19. The hydraulic lifting means, described in more detail
below, is provided in a cylinder 21 provided with a flange
23 around its top and substantially at the same level as
the rear edge of the transition surface 15.

The upper bearing housings 17a, 17b provide
mountings on either side of the cylindrical frame 13 for,
see Figure 5, the limbs 25 pivotally connected to the lift-
ing arms 27 which engage the ladle 29. The limbs 25
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are connected to each other via a tube to restrict relative
motion.

Significantly, as shown in Figures 2 and 3, the bear-
ing housings 17a, 17b are provided directly over the
centre of the element 14 forming the outer surface of the
cylindrical frame 13. In this way the forces transferred
tothe turret 1 from the lifting arms are transferred direct-
ly to the cylindrical frame 13 in the most efficient manner
possible. This reduces the weight of superstructure nec-
essary to achieve support for a given ladle and contents
weight.

Lower bearing housings 31a, 31b are provided on
support elements 33a, 33b which depend outward from
the lower cylindrical frame 11 between the stiffeners
12a, 12b. The housings 31a, 31b extend upward in webs
32a, 32b which are joined to frame 13. These housings
provide mountings for limbs 34 also pivotally connected
to the lifting arms 27 for the ladle 29. However, these
elements are provided parallel to one another, tangen-
tial to the cylindrical frames 11 and 13 and directly over
the hexagonal stiffener 12a, such that the centreline of
these bearing housings 31a, 31b are also parallel to one
another and lie tangential to the centreline of element
14. In this way and by minimising the extent by which
the support elements need project from the cylindrical
frame 13, the forces are transferred direct into the frame
provided directly under the location receiving the force.
The effectiveness of the support is maximised and the
weight of the structure is thus minimised.

Also, as shown in Figure 2, the cylinder 21 support-
ing the hydraulic lifting means 19 via flange 23, is posi-
tioned in proximity to the centreline of element 14. The
positioning is such that two parts of the cylinder wall,
those parts opposing each other by 180°, lie on the cen-
treline of element 14 which forms the outside of the cy-
lindrical frames 11 and 13. In this way, once again, the
transfer of force to the superstructure is achieved in the
most efficient manner and once again results in a mini-
mising of the weight of support needed.

Each of these three arrangements, whether provid-
ed together or separately, provide significant weight ad-
vantages and cost savings as a result.

The general operation of the system based around
these features is illustrated in Figure 5 which shows in
the left hand portion the system in its ladle receiving con-
figuration in cross-section and in its right hand portion
the ladle in the dispensing position.

The ladle 29 is lowered onto the arms 27 so that the
recess in the arm 27 engages the side bars of the ladle.
The arms 27 rest on mechanical stops in this position.
The cylinder is then operated to drive up the piston and
so lift the cross-bar.

This lift transfers to the arms 27 and lifts the arms
27 and ladle 29 off the stops. The lifting motion driven
by the lifting means 19 and is controlled by the geometry
of pivoted arms 25, 34 which are mounted 17, 31 in a
fixed position on the superstructure 1 at one end and
pivotally mounted 50, 52 in a moveable position at the
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other end on the arm 27.

Once engaged with the ladle 29 continued lifting el-
evates the ladle 29 to the desired extent. In this position
the entire superstructure and ladle, together with con-
tents, can be swung around the axis Z-Z of the turret to
a different position. In this example a swing of 180° is
employed.

Once in the new position, right side of Figure 5, the
ladle 29 can be emptied into a tundish, not shown, be-
fore returning it to the position occupied in the left hand
side of Figure 5.

In an alternative embodiment of a turret according
to the present invention, illustrated in Figures 6 and 7,
once again, significant weight savings are achieved by
maximising the effectiveness of the support structure.
Whilst the upper bearing housings 17 and lower bearing
housings 31 are provided in a similar manner to the first
embodiment of the invention, the hydraulic lifting means
19 are located and supported in a different manner.

As with the first embodiment of the invention, the
conical transition element 9 which is supported on a
slew bearing, supports a lower cylindrical frame 11. The
cylindrical frame 11 is provided between 2 stiffener
plates 50, 51, and in turn supports a hollow cylindrical
frame 13 which is open at its top end.

The cylindrical frame 13 is once again scooped out
at its front to define transition surface 15 which extends
downwards from the upper bearing housings 17 to the
location of the hydraulic lifting means 19. Unlike the first
embodiment of the invention, however, the hydraulic lift-
ing means are provided in a cylinder 21 mounted inside
the periphery of the supporting frame 13.

Whilst the physical structure of the cylinder 21,
flange 23 and the like are substantially the same as for
the first invention, and are described in more detail be-
low, in this embodiment, the cylinder 21 is supported by
a beam 583 which spans the cylindrical frame 13 across
its diameter. The beam 53 is formed of a ?? cross sec-
tional element and extends from the periphery of the cy-
lindrical frame 13 on one side to the periphery on the
other. The top surface of the beam 53 cooperates with
and supports the flange 23 mounted on the top of the
hydraulic lifting means 1a. An aperture through the
beam 53 is provided to accommodate the cylinder 21.

By mounting the cylinder 21 in this way the entire
hydraulic lifting means 19 are positioned within the cir-
cumference of the cylindrical frame 13. As a conse-
quence, whilst the beam 53 still ensures that the weight
and load from the hydraulic lifting means 19 are trans-
ferred directly to the cylindrical frame 13, the physical
space taken up by the turret unit is reduced.

In providing a ladle turret design a substantial
amount of design work is involved in ensuring that the
various components are suitable for the intended task
and in obtaining components to fit that design. This cost
would be reduced considerably if substantially equiva-
lent components could be used between one turret unit
and the next. Unfortunately the ladles used by plant op-
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erators vary significantly in diameter from one plant to
the next. The diameter of these ladles tends to fix the
arm dimensions, superstructure dimensions and hence
bearing dimensions required for the unit. This cost in-
volved in varying these components accordingly is par-
ticularly significant in terms of the slew bearing costs;
larger diameter bearings involving increased cost.

The embodiments of the present invention illustrat-
ed in Figure 8a and 8b illustrate a way around this par-
ticular problem. In each of the two embodiments the
slew bearing 101 is of the same diameter, but the diam-
eter of the supporting frame 103 which it carries can be
varied quite significantly as the angle of the conical tran-
sition member 105 can be changed. Thus the wider sup-
port structure 103 of Figure 5a is supported by a more
flared conical transition member 105 than the narrower
support structure 103 of Figure 5b. A consistent slew
bearing is thus employed for consistent loads, even
though the ladles necessitate different superstructure
sizes. The conical transition also allows significantly
smaller diameter bearings to be employed than the di-
ameter of the superstructure.

The conical angle may be provided in the alternate
direction; a negative angle.

By using an equivalent slew bearing between de-
signs a more standardised component is called for so
significantly reducing the cost of producing the slew
bearings and the overall unit.

The lifting force to move the arms carrying the ladle
to their elevated position is typically applied via a single
lifting unit mounted between the arms on the superstruc-
ture. This lifting unit typically comprises a hydraulic cyl-
inder attached to the supporting superstructure, the
force being transferred to the superstructure at its base,
proximate to the slew bearing.

The result of this single lifting location and the force
transfer to the superstructure occurring adjacent to the
slew bearing is that all of the attendant forces are ap-
plied to only a very small area of the slew bearing. Pref-
erential wear and damage occurs to this area as a result
significantly reducing the service life of the bearing. Re-
placement is capital expensive and delays the produc-
tion plant during downtime.

In the lifting means mounting of the present inven-
tion a significant improvement is made.

As illustrated in Figure 9, the lifting means 19 com-
prises an hydraulically operated piston 200 which acts
on the cross-arm 202 linking the two ladle engaging
arms, not shown. The engagement between the two is
provided by a ball 204 and socket 206 style engagement
s0 as to accommodate limited relative movement. The
socket 206 is provided in head piece 207. The position
of the piston 200 relative to the cylinder 208 in which it
is mounted is controlled by the application of fluid to void
210; the more fluid the higher the arms are lifted.

The cylinder 208 is, however, mounted on the su-
perstructure by means of a collar 212 towards its upper
end which transmits the forces arising during lifting
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through a sub-collar 214 which has a spherical mounting
on a corresponding element provided on the flange 23
which extends from the enclosing cylinder 21. The
spherical mounting provides a limited level of relative
movement tolerance between the axis of the piston 200
and cylinder 208.

As illustrated in Figure 3, by providing the cylinder
to superstructure force transference at this elevated lev-
el away from the slew bearing 3 the force transmitted
down to the slew bearing 3 has the opportunity to
spread, shown schematically by dotted lines 216. This
means that the loading over the slew bearing is provided
over a far larger area reducing the chances of preferen-
tial wear and damage to the slew bearing.

In its lowered state the forces are transmitted
through a flange 230, Figure 10, provided on the head
piece 207, to mechanical stops 232 supported on a sup-
port tube 234. The support tube 234 rests in turn on
flange 23 so ensuring a consistent route of force trans-
ference between the load and the superstructure, via
mounting flange 23. This provides for the previously dis-
cussed spreading benefits and also removes the load
from the piston whilst in the resting, retracted state.

Claims

1. Transfer means for a ladle, the transfer means com-
prising a rotatably mounted superstructure, the su-
perstructure being provided with one or more de-
pendant constructs for lifting a ladle, the constructs
being pivotally mounted relative to the superstruc-
ture in support means, moving means being provid-
ed for moving the dependant constructs, the moving
means being mounted on the superstructure in sup-
port means and the support means for one or more
of the dependant constructs and/or for the moving
means being provided on the superstructure such
that the support means are positioned substantially
directly over the adjoining portion of the superstruc-
ture.

2. Transfer means according to claim 1 in which the
superstructure comprises a substantially vertically
arranged element, one or more of the support
means being positioned substantially directly over
the adjoining portion of this element of the super-
structure.

3. Transfer means according to claim 1 or claim 2 in
which one or more support plates or stiffeners are
provided for the superstructure, the stiffeners being
horizontally provided and substantially or complete-
ly encompassing or surround the superstructure.

4. Transfer means according to any preceding claim
in which the rotatable mounting is provided by a
substantially horizontal bearing and the superstruc-
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10.

11.

ture is supported thereon by an intervening struc-
ture comprising a conical transition piece.

Transfer means according to any preceding claim
in which pivotal mountings for the dependent con-
structs are provided in bearing blocks, the bearing
blocks for the upper arm pivotal mountings being
provided directly over the adjoining portion of the
superstructure and / or the bearing blocks for the
lower arm pivotal mountings being provided on sup-
port means depending from the superstructure, the
support means being positioned substantially di-
rectly over the adjoining portion of the superstruc-
ture.

Transfer means according to claim 5 in which the
support means for the upper arms comprise sub-
stantially vertically aligned plate elements with a
pivotal axis passing therethrough, the intersection
of the pivotal axis and centreline of the plate mem-
ber being provided over the centre of the element
forming the substantial part of the adjoining super-
structure.

Transfer means according to claim 5 or claim 6 in
which the support means for the lower arms are pro-
vided by substantially vertically aligned plates, the
centreline of the plate being tangential to the adjoin-
ing superstructure and aligned with the centreline
of the portion of the superstructure with which the
support means adjoins.

Transfer means according to any preceding claim
in which a portion of the superstructure is cut away
between the dependent arms to form a mounting
location in support means for the moving means,
the mounting location being provided substantially
directly over the supporting structure.

Transfer means for a ladle, preferably according to
any of claims 1 to 8 in which the transfer means
comprising a superstructure rotatably mounted on
a bearing surface, the superstructure being provid-
ed with one or more dependant constructs for lifting
a ladle and means being provided for moving the
dependant constructs so as to lift the ladle, wherein
the superstructure is supported on a conical ele-
ment between the superstructure and bearing sur-
face.

Transfer means according to claim 9 in which the
conical surface has a different diameter or cross-
section at its junction with the superstructure than
its cross-section or diameter at its junction with the
bearing surface.

Transfer means according to claim 9 or claim 10 in
which the angle of inclination of the cone surface,
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relative to its axis, is between -30° and +30°.

Transfer means for a ladle, preferably according to
any of claims 1 to 12, in which the transfer means
comprising a rotatably mounted superstructure pro-
vided on a bearing surface, the superstructure be-
ing provided with one or more dependant constructs
for lifting a ladle, means being provided for moving
the dependant constructs, the moving means being
mounted on the superstructure and wherein said
moving means mounting the moving means is pro-
vided at least 500mm vertically spaced above the
top surface of the bearing surface.

Transfer means according to claim 12 in which the
moving means mounting is provided at least
1500mm vertically above the top surface of the
bearing surface.

Transfer means according to claim 12 or claim 13
in which the moving means mounting on the super-
structure is provided directly over the adjoining por-
tion of the superstructure.

Transfer means according to claim 12 or claim 13
in which the moving means mounting is provided on
an element mounted on the superstructure, the el-
ement extending across the superstructure from
one side to another.

Transfer means according to any of claims 1210 15
in which the mounting comprises a flange on the
superstructure which cooperates directly or indi-
rectly with a flange on the moving means, the flange
on the moving means contacting the flange on the
mounting through a spherical mounting.

Transfer means according to claim 16 in which the
flange on the superstructure is provided at the end
of a cylinder, the cylinder is aligned with the axis of
the moving means and the cylinder provide support
for the flange and/or provide a housing enclosing
the moving means.

Transfer means according to any of claims 12t0 17
in which in a retracted state of the moving means,
which may be a fully retracted state, the weight of
the dependent constructs and / or ladle is taken up
by mechanical stops.

A method of producing a plurality of transfer means
for ladles, preferably in which the transfer means
are provided according to any preceding claim, the
transfer means each comprising a superstructure
rotatably mounted on a bearing surface, the super-
structure being provided with one or more depend-
ant constructs for lifting a ladle and means being
provided for moving the dependant constructs so
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as to lift the ladle, the superstructure being support-
ed on a conical element between the superstructure
and bearing surface, the bearing surface diameter
being the same in at least two of the transfer means
and the size of the superstructure being different in
the at least two transfer means, wherein the angle
of inclination of the conical element varies between
the at least two said transfer means.

A method of transferring a ladle, comprising receiv-
ing the ladle on transfer means at a receiving loca-
tion, lifting the ladle using the transfer means, mov-
ing the ladle to a location different from the receiving
location, emptying the ladle of its contents, moving
the ladle to a location different to its emptying loca-
tion, lowering the ladle and removing the ladle from
the transfer means, wherein the transfer means is
provided according to any of claims 1 to 18 or is
produced according to claim 19.
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