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571 ABSTRACT

" ing apparatus for molten metal, especially zinc metal,

An automated device for use with a continuous cast-

in which a sequence of operations starting with taking
out the slabs from the mold of the casting apparatus

and terminating with the stacking of the slabs for
‘packaging is fully automated. | | 3

Feb. 6, 1973 Japan........cccccou...... e, 48214239
Feb. 8, 1973  Japan....eeeeeeeeeeeenerenn. 48-15172
Feb. 9, 1973 Japan.......ccooeveeeeveernenn.. 48-15699
 Feb. 12, 1973 Japan....cc....... eeeeeens 48-16503
US. Cleeeeeeeeeeeeeeeeee, 164/269; 164/331
Int. CL2...........o o, et veee——————— B22D 5/04

164/129, 130

¢

7 Claims, 10 Drawing Figures |

42 4] 42

36
39




U.S. Patent Nv. 25. 1975 _ Sheet Of 7 3,921 705 _ - _

=
" gr! @I




- U.S. Patent Nov. 25, 1975 Sheet 2 of 7 3,9 : o

——————



s 40




 US. Patent Nov.2s 1975 Sheet4 of 3,921,705 -

 FIGE

B - o _
. _ o .

""4.“.@,_ h‘iillw _ - o




U.S. Patent  Nov. 25, 1975 | Sheet 5 of 7 3,921,705




‘U.S. Patent Nov. 25,1975  Sheet 6 of 7 13,921,705




U.S. Patent Nov. 25, 1975  Sheet 7 0f7_ 3,921,705 |

. 47]:LM5;L47

“ Alﬂll IﬂIL

e e Sl —

- I_ NN n
I@ICILQED‘V 4b .

R

o |44 B

—— ey |

Ji54___!h




13.921.705

- 1 .
AUTOMATED DEVICE FOR TAKING OUT SLABS
FROM A CONTINUOUS CASTING APPARATLUS,

BRINGING THEM INTO ALIGNMENT AND
STACKING THEM TOGETHER

This invention relates to an automated device for use
with a continuous casting apparatus for molten metal,
especially zinc metal, in which a sequence of opera-
tions starting with taking out the slabs from the mold
of the casting apparatus and terminating with the stack-
ing of the slabs for packaging is fully automated.

According to the present invention, the sequence of
these operations may be conducted reliably and effi-
ciently without the fear of inflicting an injury to the
slabs. The device of this invention consists of a group
of operating units that is controlled by one control unit
interlocked with the casting apparatus and with the ac-
cessory units for pouring, skimming and cooling, and
that is driven hydraulically with smooth and rehable
operation. ' o
" The device of this invention consists of a take-out
unit for taking out the slabs from the contmuous cast-
ing apparatus, an alignment unit for bringing the slabs
into alignment together, and a stacking unit. The take-
‘out unit consists in turn of a percussion station and a
receiving station, while the alignment unit consists of a
reversing station and an assortment station.

The present invention will now be described hereat-
ter by referring to the accompanying drawings. |

In the drawings: ' '

FIG. 1 is a perspective view of the slab receiving sta-
tion; - |

FIG. 2 is a front view of the same; |

FIG. 3 is a perspective view of the slab reversing sta-
tion; -

FIG. 4 is a plan view of the same; |

FIG. 5 is a plan view of the alignment unit;

FIG. 6 shows, by way of examples, the various pat-
terns of the slabs; | |

FIG. 6a is a plan view of the slab cast in this inven-
fion;

FIG. 7 is a plan view of the stacking unit;

FIG. 8 is a left-hand side view of the same; and

FIG. 9 is a front view ot the same. -

The take-out unit is explained by referring to FIGS.
1 and 2. A series of molds 1 are mounted on an endless
conveyor 3 which comprises an upper run and a Jower
run. Molten metal is poured in a predetermined
amount into the molds of the upper run while they are
in an upturned position. After skimming of the slug and
subsequent cooling, the molds are moved at a fixed

speed continuously in a direction shown by the arrow,

and the slab is allowed to coagulate during this time n-
terval. The molds of the lower run assume a down
turned position after passing through the upper run of
the casting apparatus and they are then moved past a

percussion station 2 which is arranged intermediate the -

upper and lower runs of the continuous casting appara-
tus and adapted to apply a percussion force to the bot-

 tom of the molds in order to release therefrom a casting -

or slab 4.
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the guide rail 23 in a horizontal recetving POSITION aS
shown. The slab receiving plate 5 is then rased by
means of a hydraulic cylinder 6 of the receiving station
to support the slab 4. The plates 9,9 are then caused |
to swing by operation of the hydraulic cylinder 18 to
depend downwards and through gear 15 and link
means 17, 14, 12, 11, 13 to allow for free downward
movement of the slab. The slab receiving plate 5 1s low-
ered together with the slab to its lowest limit by opera- |
tion of the cylinder 6 and stopped there, and the slab
is delivered to the alignment unit. _ |
The pivotable plates 9,9 are returned by operation
of the cylinder 18 to their horizontal positions ready for -
receiving the next slab, while the continuous casting
apparatus is in operation. lhe guide shafts 7 fixed to
the plate 5 are adapted to prevent angular displace-
ment or twisting movement of the plate 5 and, to ths
end. they are secured at one end to the receiving plate
5 and arranged to guide vertical displacement thereof.
The apparatus comprises an alignment unit which n-
cludes a slab inverter or reversing station, and the hy-
draulic cylinder 19 of the reversing station comes In Op-
eration when the slab receiving plate 5 of the receiving
unit is stopped at its lowermost position with the siab
resting thereon, so that the slab 4 is pushed by the
pusher plate 21 into the reversing cage 20 of the revers-
ing station from the receiving plate 5 by way of guide
means 22. When the slab is thus pushed into the cage
20, the cylinder 19 and the plate 21 are returned imme-
diately to their staring positions. Two reversing cages
20, 20 each having a channel section are provided sym-
metrically on both sides of a rotary shaft 27 and are ro-
tatable with rotation of the shaft 27, which is adapted
to make a partial revolution through 180°in both direc-
tions as shown by the arrows A and B by means of a

 torque actuator 26 and through sprocket wheels 30, 25
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The skib 4 is removed from the mold 1, but1s carried

by the guide rail 23 against accidental dropping and
supplied to- the receiving station as it ts pulled past the
mold. The receiving station is mounted below the re-
turn means and provided with pivotable plates 9

“adapted to receive the slab from the terminal part of

63

and chain 31. Each rotary cage is stopped in a horizon-
tal position with its open end correctly aligned with cyl-
inders 19 and 29. When the cages are stopped in their

reversed positions, the slab 4 pushed into the cages 20

bv the cylinder 19 and the pusher plate 21 is delivered
to the opposite extrusion side from where it 1s extruded
onto a table 43 by means of an extruder cylinder 29 and
extruder attachment 28. The table 43 is positioned
flush with the bottom of the reversing cage. The ex-
truder cylinder 29 and the attachment 28 are returned
to their starting positions on completion of the extrud-
ing operation. The charging and extruding operations
are carried out at the same time at the two reversing
cages as the latter are stopped in their reversed posi-
tions. The slab 4 thus reversed in its position is then de-
livered to the next assortment station.
The reason for reversing the position of the slab is

‘that the latter is cast in this embodiment into a frusto

conical shape as shown in FIG. 6a for easiness in the
slab handling operation and, hence, the reversing oper-
ation may be unnecessary when the slab has been cast
into the rectangular shape. While the slab is adapted to

‘make a half revolution of 180° it may also be rotated

intermittently or continuously in one direction such as

shown by the arrows A or B in the drawing.

Before proceeding to the description of the assort-

‘ment station, the method of assorting the slabs will be

explained. | |
The slabs are assorted together in a pattern in the as

sortment station as shown by the plan views (A, B, A"

and B") of FIG. 6 and are stacked to a predetermined
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. 3
tiers in the stdckmﬂ unit, with each tier, COHS]SIII]U of a
pattern of the slabs above referred to. Although the

slabs of the same pattern may be stacked in tiers, ‘they
are usually stacked so that, for instance, different pat-
‘terns of the slabs such as shown at FIGS. 6A and B are

stacked alternately into a heap as shown in FIG. 8 to

prevent the heap from collapsing and for convenience

o 1n packagmg operation. Therefore, the assortment sta-
tion must be so designed that the slabs may be grouped
10

into patterns and these different patterns may be
stacked in tiers. This assortment procedure may be car-

is spaced about 10 to 20 mm from the upper surface of .
the stock conveyor attachment 56 or the precedmg slab -
4. The frame may be stopped in this. position in'a way

" so that the pressure oil delivery to the cylinder 46 1s

ried out accurately according to a prearranged control

program. The number of the slabs that make up each
- pattern and the outline configuration of such pattern

are not limited to those shown at FIGS. 6A, B A" or B'.
- As the assortment operation is the same for any possi-

ble combinations, the details of the operation will be
made hereafter mth reference - to the combnmtmn

shown .at FIG. 6A.
In FIG. §, when a Sldb 4 has been extruded onto table

43 by operation of the reversing station, a pneumati-

cally or electrically actuated stamping or printing de-

vice 32 operates to print a lot number on each slab. The
actuating mechanism for the printing device 1s not

shown in the drawing for simplicity. The cylmder 34

stopped by operation of a magnetlc valve as the correct -

stop position is sensed: by the electr:cal or mechanical
‘sensor such as photoconductmg switch attached to the
lower end of the slab receiving box 45. When the cylin- -

~ der 50 comes into operation, a slide bearing 52 is dis-

placed along a shde bar 51 carried by fulcrum 53, and_ -
thus the slab receiving box 45 5u5pended from the bear-

‘ing 52 is also displaced in the direction shown by the

;--arrom F. The pattern of the slabs are prevented from

IS

. prov:ded in the posxtlon of alignment then operates to

extrude the slab 4 onto.a turntable 35 provided flush-

with the table 43. This procedure is repeated twice and

B two slabs are placed on the turntable 35. A turther cyl-
inder 37 then operates to shift the slabs to the position:

designated’as C, from where the slabs are further ted

to the position. D by operation of a cylinder 39. Two

~ further slabs are placed on the turntable 35 by the cyl-
“inder 34 and rotated through 90° in the dlrectlon of B.

The slabs are fed in this attitude to the pomtlon C by

30

moving by the stopper 54 secured to the frame 49 and
are allowed to descend by gravity from the bottom

plate of the box 45. Thus, all the slabs 4 of the pattern |

are allowed to descend by gravity on the attachment 56 o
or on the precedlng S[dbS at the stroke end of the hy-

draulic cylinder 50. After completion of the above pro-
cedure, the frame 49 is raised in its posmon with the re-

ceding of the cylinder, while the slab receiving box 45

is returned to its starting position with the recedmg of

“the cylinder 50. The slab patterns may be stacked ina
predetermined number of tiers by repetition :of the
foregoing procedure. After complet:on of the stacking

operation, the stock conveyor 57 is moved one step and
there stopped thuq read ying for the next stacking oper-

ation.

In accordance with the present mventmn the overdll

device is so constructed and arranged that the follow-
~ing operation of a sequence of operations may not be

~ started unless the preceding operation comes to a

s

operation of the cylinder 37. This operation is repeated -

twice and thus the four slabs are placed at the position
C from where they are fed by the cylinder 39 to the po-
sition D. Two further slabs are drrdngcd at rtght angles

to the above four slabs in the way described in the fore-
going and are fed to the position D via position C, thus
completmg the pattern shown at FIG. 6A. After com-
_pletion of the one slab pattem a further pattern of the
slabs as shown at FIG. 6B is completed by the assort-

“ment procedure as described in the foregoing and is
carried over to the next 5tdckmg unit. The mdwldual.'
operations are controlled in accordance with a prear-

ranged control progmm to prevent the pOSSIblllt\ nt

troubles. | |
Reference is now mdde to the std(.kmg unit. When

one pattern is completed at position D on the table 43

by operation of the dhgnmem unit (FIG. §), the ex-
truder plate 40 1s moved In the direction of E by opera-

tion of the cylinder 41 of the btdcl\mg unit, together
with the support shafts 42. Thus, one- pattern of the
-slabs are pushed from the edge of the table 43 by way
- of the guide plates 44 and into a slab receiving box 45

40

435

close, and the individual operations are checked by the

electrical or mechanical sensor means so that the over-
‘all device may be halted together with the continuous

casting apparatus upon the issuance of an alarm signal =~ -

indicating that any one operation has been defective.
The operation units are operated hydraulically, thus as-

suring a qulet operation. Furthermore, the device is

compact in size, and controlled from one control de-

vice in aynchmny with the continuous casting appara- - 3

tus, so that the operation is performed promptly and

_pos:twely wnhout the fear of trouble occurrence.

“We claim: .. SRR .
1. A slab transposal and stackmg mecham%m. partzc-'

| Llldt‘l) suitable for use with continuous casting appara-

5()

tus which includes a conveyer having molds thereon,

‘said mechanism comprising meuns for ejecting castings. o
- from said molds, an mvertmg device for inverting the -
position - of castmgs received therein, first transfer

- means for receiving said ejected caﬁtmgs from said

55

mounted flush with the table 43. When the pattern of

“slabs are pushed into the box 45 and the cylinder 41 hdx'im
“been returned to its starting position together with the -
‘extruder plate 40, cylmder 46 provided with guide

shafts 47 above the base 58 is actuated so as to lower

‘the frame 49 together with the guide shafts 47, thts_'_:_;

frame 49 carrying a hydraulic cylinder 50, the slub re-

6HS

ceiving box 48 and stopper means 54, The frame comes
~toa stop directly above the pattern unloading position,
"lhat 18, 4t a position. where the underﬂice of the bux 4“ |

molds and for transferring said castings to said invert- .~
mg device, alignment means adapted to have said cast-
ings placed thereupon, said allgnment means being ro-
“tatable to effect a desired orientation of castings placed
_thereupon, second transfer means for transferring said
inverted castings from said inverting device to said

| alngnment means, a grouping station for receiving satd.
castings, third transfer means for transferrmg said cast- .
" ings from suid ahgnment means to said grouping station .
~to form said castings into a group with said castings ar-
stacking de-

mngud in 4 predetermmed orientation, a
vice for receiving formed-groups of custings from said
grouping station and for forming said groups into a
bttlLk

and fourth transfer means for tfunsferfmg R
formed groups of said ca%tmgs from amd gmupmg swe o
tion to aaid stacking dwice R _ | ,
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2. A mechanism according to claim 1 wherein said

3,921,705

casting conveyor comprises an endless configuration

including an upper run and a lower run of said molds,
said molds 1n said lower run being in an inverted posi-

~ tion relative to said molds of said upper run, and

wherein said ejecting means comprise a hammer for ap-

plying a percussive force to said molds of said lower run

- to eject castings therefrom, said first transfer means in-
cluding rail means located to have said ejected castings

received thereupon by force of gravity and for trans-

“porting said castings by traction along said rail means.
3. A mechanism according to claim 2 wherein said

first transfer means further include a pair of pivotable

10

plates arranged at a terminal end of said rail means and

located to have said castings deposited thereon, a trans-

fer plate mounted for vertical movement between an

uppermost p051t10n and a lowermost position and lo-
cated to receive said castings from said pivotable
plates, means for pivoting said plates to a position for
disengaging said castings to deposit said castings upon

said transfer plate when said transfer plate is in its up-

permost position and means for pivoting said pair of

plates to their original positions to engage a next depos-

ited casting when said transfer plate 1s at its lowermost
position. |

4. A mechanism accerdmg to claim 3 wherein said
inverting device comprises a rotatable shaft, a pair of
cages open at two opposed ends thereof, each adapted

15

6

being located on opposite sides of said shaft and oper-
atmg simultaneously to respectively transfer said cast-
ings into and out of said cages. |

S. A mechanism aecordmg to claim 4 wherein said
alignment means comprise a rotatable turntable, said

third transfer means comprise a hydraulically operated

pusher plate for transferring said castings off said turn-

table towards said grouping station, said other pusher

plate of said second transfer means, said turntable and

said pusher plate of said third transfer means eperating |
in synchrenlsm to deliver said castings to said groupmg

station 1in a desired orientation.

6. A mechanism according to claim 1 including a
stack conveyor assembly for transporting stacks of said
castmgs from said mechanism wherein said stacking de-
vice comprises a stacker frame, a stacker plate

- mounted on said frame over said conveyor assembly for

20 .

vertical movement relative thereto between an upper-
most an a lowermost position, a stacker box for receiv-
ing casting therein, means for moving said. stacker box

- horizontally relative to said stacker plate, said fourth

> permost position, and stopper means for presenting

to receive said castings, said cages being mounted on -

- opposite sides of said shaft, and means for intermit-
tently rotating said shaft through 180° to reverse the

30

positions of said cages relative thereto, said first trans-

fer means comprising a hydraulically operated pusher
member for transferring said castings from said transfer
plate into said cages, said second transfer means com-

prising a pair of hydraulically operated pusher mem-
bers, with one of said pusher members of said second

transfer means operating to transfer said castmgs out of

35

transfer means comprising means for moving said
formed groups of castings into said stacker box from
said grouping station when said base plate is in its up-

movement of a group of castings contained in said
stacker box when said stacker box is moved horizon-
tally relative to said stacker plate to enable said cast-
ings group to be deposited upon said conveyor assem-
bly by movement of said stacker box relative thereto
when said base plate is in said lowermost position. |

7. A mechanism according to claim 5 wherein said
other pusher plate of said second transfer means and
said pusher plate of said third transfer means operate
in directions perpendicularly to each other, and

 wherein said mechanism further includes a hydrauli-

- said cages and with the other of said pair of pusher

plates of said second transfer means operating to subse-
quently transfer said castings onto said alignment
means, said pusher plate of said first transfer means and

40

said one pusher plate of said second transfer means

45

cally operated grouping station pusher plate for trans-

ferring said castings from a first location on said group-
Ing station to a second location therein, said grouping
station pusher plate operating in a direction perpendic-

ularly to said pusher plate of said third transfer means.
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