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3,459,312 
CAR HAVING LADE SUPPORTNG 
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U.S. C. 214 -1 6 Claims 

ABSTRACT OF THE DISCLOSURE 

Car includes a movable ladle cradle disposed in the 
rectangular framework of the car. Segmental ladle-sup 
porting bearings are provided on the cradle with hydraulic 
power cylinders connected therewith for moving the bear 
ings to slew a ladle supported in the cradle. The cradle is 
Supported at four corners by hydraulic lifting jacks which, 
When operated in pairs, effect tilting of the ladle, and when 
operated as a unit lift the ladle vertically. Push-pull hy 
draulic cylinders are provided for shifting the cradle 
transversely of the car. 

eaasers 

The present invention relates generally to material 
handling equipment and more particularly to a ladle 
supporting car especially suitable for conveying and sup 
porting relatively large molten metal ladles in proper posi 
tion for discharging the molten metal to a continuous 
casting mold. 

In continuous casting, it is imperative that the ladle 
from which the stream of molten metal is discharged 
into a continuous casting mold is properly positioned 
so that the stream of metal is directed centrally of the 
mold cavity and does not impinge upon the inner side 
walls of the mold. Strict adherence to such casting tech 
nique is essential if metal of satisfactory quality is to be 
obtained from the continuous casting process when the 
molten metal is discharged directly into a mold rather 
than into a tundish. 

It is, accordingly, the primary object of our invention 
to provide a ladle-supporting car which has means in 
corporated therein for not only supporting a molten 
metal ladle but also includes means for positioning the 
ladle so that the stream of hot metal emitted from its dis 
charge nozzle is directed properly into a continuous cast 
ing mold. 

It is a more specific object of our invention to provide 
a ladle-supporting car made up of a wheeled rectangular 
frame having a movable cradle therein supported on a 
pair of spaced beams which, in turn, is supported on four 
corner-positioned hydraulic jacks which are operable to 
tilt the cradle and a hot-metal ladle contained therein; 
segmental bearings carried by the cradle for supporting 
the trunnion pads of the ladle; power means for moving 
the segmental bearings to slew the ladle to one side or the 
other; and push-pull power means for moving the cradle 
transversely of the car. 

These and other objects will become more apparent 
after referring to the following specification and attached 
drawings in which: 
FIGURE 1 is a plan view of a ladle-supporting car 

constructed in accordance with the invention; 
FIGURE 2 is an elevational view looking toward the 

longitudinal side of the car; 
FIGURE 3 is an elevational view taken substantially 

along the line III-III of FIGURE 1; 
FIGURE 4 is an enlarged vertical sectional view taken 

substantially along the line IV-IV of FIGURE 1; 
FIGURE 5 is an enlarged sectional view taken sub 

stantially along the line V-V of FIGURE 1; 
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FIGURE 6 is an enlarged detailed sectional view taken 

substantially along the line VI-VI of FIGURE 4; 
FIGURE 7 is a cross-sectional view taken substantially 

along the line VII-VII of FIGURE 1; 
FIGURE 8 is an enlarged cross-sectional view, with 

parts broken away for clarity, taken substantially along 
the line VIII-VIII of FIGURE 7; and 
FIGURE 9 is an elevational view taken substantially 

along the line IX-IX of FIGURE 8. 
Referring more particularly to the drawings, reference 

numeral 2 designates generally the ladle-supporting car 
of the invention which, as best shown in FIGURE 1, 
is wheel-mounted for travel along a pair of rails 4 above 
a continuous casting mold (not shown). The car is self 
propelled by means of a motor 6, gear reducer 8, and 
power shafts 10, all contained in the framework of the 
car at one end thereof. Power for the motor 6 may be ob 
tained from a power mast (not shown). The framework 
of the car includes opposed longitudinal members 12 con 
nected by transverse members 14. 
A hydraulic jack 16 having a piston rod 18 projecting 

therefrom is mounted in each of the inner corners of the 
car 2. Each of the piston rods 18 is threaded into a block 
19 which rests on the upper end of the cylinder when the 
piston rod is retracted. Beams 20 which are disposed 
parallel to the longitudinal members 12 and spaced in 
wardly thereof are each carried by the blocks 19 mounted 
on the piston rods 18 of a pair of jacks 16. A rocker bear 
ing 22 is interposed between the top of each of the blocks 
19 and a spacer plate 24 on which the upper portion of 
each beam 20 rests. 
A cradle 26 made up of a pair of transversely extend 

ing yoke-shaped beams 28 and longitudinally extending 
tie members 30 is movably disposed inside the rectangular 
framework of the car with the ends of the yoke-shaped 
beams resting on rocker bearings 32 which, in turn, are 
supported on pads 34 carried by the beams 20. As best 
shown in FIGURES 4, 5 and 6, each of the rocker bear 
ings 32 is turned horizontally 90° from the rocker bear 
ing 22 disposed therebelow. A plurality of rollers 35 is 
interposed between a wear plate on the undersurfaces 
of the ends of the yoke-shaped beams 28 and the rocker 
bearings 32 to facilitate movement of the cradle trans 
versely of the car, as will become apparent hereinafter. 

Each of the yoke-shaped beams 28 is formed with sub 
stantially parallel upright leg portions 36 and 36' and a 
horizontal portion 38 extending between and connecting 
the bottom portions of the legs 36 and 36. 
A segmental surface 40, which constitutes the upper 

trackway of a segmental bearing including rollers 42, and 
a lower trackway 44, is carried by the horizontal portions 
38 of each of the yoke beams 28. The bearing surfaces 
40 function to support trunnion pads 46 of a hot metal 
ladle L, as best shown in FIGURE 7. 

Power means are attached to the upper trackway bear 
ing surfaces 40 for shifting the surfaces in the general 
path of their curvature. Such power means may be in the 
form of a pair of hydraulic cylinders 48 mounted back 
to-back, one pair adjacent each of the yoke-shaped beams 
28, with the piston rod 50 of one cylinder pivotally con 
nected with one of the bearing surfaces 40 and the piston 
rod 52 of the other cylinder connected with a projection 
on the horizontal portion 38 of the cradle beam 28. When 
the piston rods 50 are retracted and piston rods 52 are 
projected the bearing surfaces 40 are in center position. 
When it is desired to slew the ladle in counterclockwise 
direction, as viewed in FIGURE 1, the piston rods 50 
and 52 of both pairs of cylinders 48 are projected. Slew 
ing of the ladle in clockwise direction is achieved by 
retracting both piston rods of each pair of cylinders. 
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Power means are provided for shifting the cradle trans 
versely of the car in the form of a spaced pair of double 
cylinders 54 at one side of the car. The piston rods 56 of 
each pair of the cylinders 54 are connected to the beam 
20 at the one side of the car, while the piston rods 68 
of the other cylinder in each pair are connected to pro 
jections 60 on the yoke-shaped beams 28. When the piston 
rods 58 of the cylinders 54 are projected and the piston 
rods 56 are retracted the cradle is in center position. 
Maximum movement in one direction is achieved by 
projecting both the piston rods 56 and 58 of each pair of 
the cylinders 54, while maximum movement in the oppo 
site direction is achieved by retracting both piston rods of 
each pair of the cylinders 54. 
The ends of each of the beams 20 are received in three 

sided pockets or enclosures 62 formed on the inner Sur 
face of each of the transverse framework members 14 so 
that movement of each of the beam ends is substantially 
restricted to movement in a vertical plane. However, 
the end plates 64 of each of the beams 20 are partially 
rounded, as best shown in FIGURE 5, so as to permit 
tilting movement of each of the beams when it is desired 
to tilt the cradle and a ladle supported therein, as will 
will become more apparent. An upstanding projection 65 
is formed on each of the beams 20 adjacent each end 
thereof for cooperating with the transverse framework 
members 14 to prevent end-wise movement of the beams 
when they are in tilted position. 
As best shown in FIGURE 1, spaced pairs of laterally 

projecting bumper pads 66 are provided on each of the 
yoke-shaped beams 28 of the cradle 26 which are adapted 
to bear against mating bumper pads 68 on the transverse 
frame members 14 to limit movement of cradle 26 longi 
tudinally of the car in the event the car is accelerated or 
decelerated at too great a rate or if the car is run into 
track bumpers at the ends of the path of car travel. 

In operation, ladle L containing molten metal is placed 
in the car 2 by means of an overhead crane (not shown) 
with the ladle trunnion pads 48 resting on the segmental 
bearing surfaces 40 in the cradle 26. The car is then 
propelled along the tracks 4 to a position overlying a con 
tinuous casting mold (not shown) into which the molten 
metal is to be discharged through the bottom pouring 
nozzle N of the ladle. In this position the pouring nozzle of 
the ladle should be centered over the opening of the mold; 
however, in many instances the pouring nozzle is tilted 
to one side or the other so that metal emitted through 
the nozzle might impinge upon the inner side walls of the 
mold during casting. To compensate for any such mis 
alignment of the discharge nozzle with the center of 
the mold cavity, the ladle may be slewed clockwise or 
counterclockwise by actuating cylinders 48; or the ladle 
may be moved transversely of the car by actuating cyl 
inder 54; or the ladle may be tilted by actuating a pair of 
the cylinders 16 so that one side of the cradle is lifted 
upwardly. Any or all of these positioning movements may 
be necessary to properly position the pouring nozzle. The 
ladle may also be lifted directly upwardly by actuating 
all four of the cylinders 16. 
The rocker bearings 22 and 32 prevent binding of the 

cradle 26 and beams 20 during tilting movement. Roller 
bearings 35 facilitate transverse movement of the cradle 
when repositioning of the ladle transversely of the car is 
required. 
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Although we have shown but one embodiment of our 

invention, it will be apparent that other adaptations and 
modifications may be made without departing from the 
following claims. 
We claim: 
1. A ladle-supporting car comprising a rectangular 

frame made up of spaced longitudinal and transverse 
members, a hydraulic jack secured to said frame in each 
corner thereof, beams parallel to said longitudinal mem 
bers spaced inwardly thereof and carried each of a pair 
of said jacks, a cradle composed of spaced transverse 
yoke-shaped beams extending between and resting on 
said first-mentioned beams inwardly of the transverse car 
members and tie members extending between said yoke 
shaped beams, segmented bearings on said yoke-shaped 
beams adapted to receive the trunnion pads of a ladle, 
and means for shifting said bearings in the general path 
of their curvature. 

2. A ladle-supporting car as defined by claim 1 in which 
a first rocker bearing is interposed between each end of 
each of said beams and the hydraulic jack supporting 
the same, and a second rocker bearing rotated sub 
stantially ninety degrees horizontally from the position of 
said first rocker bearing is interposed between each of 
said beams and said cradle. 

3. A ladle-supporting car as defined by claim 2 in which 
roller bearings are interposed between said cradle and 
said second rocker bearings. 

4. A ladle-supporting car as defined by claim 1 in which 
a push-pull power means is mounted on one of said beams 
and connected with Said cradle for moving the latter 
transversely of said car frame. 

5. A ladle-supporting car as defined by claim 1 in 
which a retaining pocket is formed on the inner surface 
of each of said transverse members adjacent each end 
thereof, and the ends of said beams are received in said 
pockets whereby movement of each of said beams is 
substantially restricted to movement in a vertical plane. 

6. A ladle-supporting car as defined by claim 1 includ 
ing bumper means projecting laterally from the yoke 
shaped members of said cradle toward said transverse 
members to thereby limit the movement of said cradle 
longitudinally of said car. 
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