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1. 

This invention relates to an apparatus, and 
method for extruding, forming and reducing in 
gots for the purpose of isolating the unsound 
metal thereof containing the segregated impu 
rities. 

It is well known that after an ingot has been 
poured and commences to cool, the solidification 
thereof causes a shrinkage of the metal result 
ing in a cavity being formed centrally of the ingot. 
and at one end thereof, which cavity is known 
as the "piping.” As the ingot congeals theim 
purities therein will be segregated in an area im 
mediately below the piping. . . . . . 
Removing the unsound metal of the ingot con 

taining the Segregated impurities by cutting off 
the entire end of the ingot just below the seg 
regate has been a common practice. This method 
disposed of the unsound metal, but it also resulted 
in the discard of a considerable amount of sound 
metal, which could be used only for remelting, 
thereby wasting a considerable proportion of the 
good: metal in the ingot. Isolating this unsound 
metal from the remainder of the ingot resulting 
in a considerable saving has been proposed in re 
cent years. . . . . . . 
My invention is directed to an improvement 

upon the method of isolating the unsound metal, 
and provides for an apparatus to carry out the 
various steps...necessary in the extrusion, form 
ing, and reducing of the ingot to completely 
isolate...the unsound metal thereof from the 
sound metal. . . . . . . . . . . . 

It is, therefore, one of the principal objects of 
my.invention to provide a machine.which, auto 
matically, will perform. a. series of operations, on 
an ingot necessary to isolate the unsound metal 
thereof. m 
Another object of the invention is to provide 

a machine, which will receive and hold an ingot 
while various operations are being-performed 
upon it to-isolate the unsound.metal-thereof, and 
then will eject the ingot, after these various oper 
ations have been performed. ... 
A further, object of the invention is to provide 

a machine having a plurality of different dies 
adapted to be pressed against the end of the 
ingot having the piping therein to thereby isolate 
the unsound neta. 

Still another object of the invention is to pro 
vide a machine for receiving an ingot in one posi 
tion thereof, and which will move the ingot into 
a position to be operated upon by a plurality of 
dies necessary to isolate the unsound metal 
thereof. 
A still further object of the invention is to 
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2 
provide a machine which has an automatically 
operated press containing a plurality of dies, each 
adapted to be moved into operative position. Suc 
cessively thereby to perform successive operations 
on the ingot. 

still another and more specific object of the 
invention is to provide a die block for receiving 
the ingot, the block being capable of being rotated 
about a horizontal axis as well as about a ver 
tical axis to position properly the ingot for con- . 
venient manipulation and operation thereon. 
A further object of the invention is to provide 

novel means to aid the manipulating mechanism 
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for handling the ingot so that the efficiency of 
the mechanism can be increased considerably. 

still another object of the invention is to pro 
vide an improved process for isolating the un 
sound metal of ingots, the apparatus herein dis 
closed being adapted to carry out such process. 
Numerous other objects and advantages of the 

invention will be apparent by reference to the 
following description in conjunction with the 
accompanying drawings in which: - - - 1 

Fig. 1 is a side elevational view of the apparatus 
embodying my invention; 

Fig. 2 is an under plan view of the press slide 
containing the various dies therein; , , , 

Fig. 3 is a fragmentary enlarged vertical sec 
tional view through the lower part of the machine 
showing the die block with an ingot which has 
just been charged therein; - 

Fig. 4 is a side elevational view of the machine 
with the lower part thereof in vertical section, 
showing the die block and ingot after rotation 
about the horizontal axis thereof to position, the 
ingot vertically, the ingot being shown after hay 
ing been operated on by the final upsetting die; 

Fig. 5 is a vertical sectional view through the 
die. block and ingot therein, showing the manner 
of ejecting the ingot from the die block; ...' . 

Fig. 6 is a side elevational view of the machine 
showing the ingot in position on the anvil portion 
of the die block and about to be operated upon 
by the forging die; ... - . . 

Fig. 7 is a vertical sectional view through the 
ingot as it appears immediately after being oper 
ated upon by the extruding die; . 

Fig. 8 is a vertical sectional view through the 
ingot as it appears immediately after being oper 
ated upon by the first upsetting die, and 

Fig. 9 is a vertical sectional view through the 
ingot as it appears immediately after being oper 
ated upon by the final upsetting die. . . . 
My invention provides for the use of a die block 

having a recess therein to receive an ingot to be 



3 
Operated upon. The ingot is charged into the 
recess in a horizontal position, after which the 
die block is rotated about a horizontal axis to 
position the ingot vertically. 
which is adapted to move downwardly and press 
against the upper end of the ingot, has a plurality 
of dies therein which may be noved successively 
into operative position over the ingot. The first 
operation is the extruding die, which produces a 
cleavage between the unsound portion thereof and 
the metal Surrounding it. 
upsetting the Surrounding metal are then brought. 
into position and pressed against the upper end 
of the ingot. The die block is then returned, to . . . 

5. its original position, and the ingot ejected, where 
upon Suitable handling mechanism transfers the 

The other dies for... 
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The press slide. 

0. 

4. 
a rack T. While any suitable means may be 
provided to actuate and reciprocate the rack fl, 
I have shown in Fig. 1, the rack as being secured 
to a piston rod 8, movable within a cylinder 9 
which may be actuated by hydraulic means. It 
will be clear that reciprocation of the rack. will 
rotate the die block 2 about its horizontal axis 
through, the gear...f6. is 
: The die.block is pro recess hav ing a liner or insert 20 adapted to be formed of 
any desired material suitable for withstanding 
wear and the high temperature of the ingot if it 
is placed therein while still hot, and has con 

ingot to the anvil portion of the die block, at . . 
which time the forging die acts to reduce the 
ingot to Substantially its original shape with the 
isolated unsound portion extending outwardly 
beyond the end thereof. I also provide means for 
rotating the die block about a vertical axis so that 
a Subsequent ingot can be charged thereinto while 
the previous ingot is being acted upon by the 
forging die. . . . . . . 

Referring now more particularly to the draw 
ings, I prefer to So position the machine that the 
die block is substantially at the floor line, the 
mechanism below the die block-extending down wardly into a pit. The supporting base of the 
machine is provided with a plurality of support 
ing blocks 2, which are adapted to rest on shoul 
ders 3 in the pit. The upper side of the base. 
Supports a turn-table 4, which has a bracing or 
Supporting member 5 extending downwardly and 
outwardly intermediate the upper and lower sides. 
thereof. An annular rib. 6 is mounted on the 
upper side of the base. and has a horizontal 
and inwardly extending portion which is adapted 
to be received within an annular groove in the 
turn-table, and acts as a guide when the turn 
table is rotated. . . . ; : . . . . . 
The turn-table is rotated by means of a rack 
and gear 8 which may be actuated hydrauli 

cally or by any other desired means. The gear 
8 has secured thereto, a vertically extending tu 
bular member 9 having a collar ?o attached 
thereto, or integral therewith, and this member 
9 is supported by the upper side of the base . 
The tubular member 9, and collar?) provide a 
vertical elongated opening through the turn 
table and base, the purpose of which will be: 
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support the press slide33, which is reciprocal 
more fully explained hereinafter. The collare 
may be secured in any suitable manner to the 
turn-table 4 so that actuation of the rack T and 
gear, 8 will impart a rotary movement to the 
turn-table. . . . . . 
The upper Surface of the turn-table 4 is con 

cave, substantially as shown at in Figs. 3, 4 
and 5, in order to receive the die block 2, which 
has an outer spherical portion f3. It will be 
noted that this spherical surface extends sub 
stantially halfway around the die block so that 
When it is rotated about its horizontal axis, this 
Surface 3 will ride in the concave surface of 
the die block. 
The mounting of the die block 2 for rota 

tion about its horizontal axis may be more clear 
ly seen by reference to Figs. 1 and 6, where the 
die block is shown as being provided with trun 
nions, 4 extending outwardly at each side there 
of, and journalled in bearing 5 supported on 
the upper side of the turn-table 4. One of the 
trunnions. A has a gear 6 secured to its outer 
end, the gear 6 being adapted to be rotated by 

Verging sides having a taper. Substantially the 
same as that of the ingot 2 so that the ingot 
may be. Supported tightly therein. The recess 
extends all the way through the die block and 
terminates at its opposite end in a reduced por 
tion. 22. The die block 2 is also provided at one 
side thereof with an anvil portion 23 which Sup 
ports the ingot 21 when it is being forged back 
to its original shape, as will be more fully de 
scribed hereinafter. . . . . . . . . . . The ejector 24 is adapted to be moved through 
the opening 22 and against the ingot 21, after all 
of the operations have been performed thereon, 
to eject the ingot and permit a subsequent one 
to be charged therein. . . . . . . . . 
The ejector arm 24, Fig. 1, is supported in a 

bearing 25, and is adapted to be reciprocated 
therein. The opposite end thereof, is secured 
to actuating means 26 which, in the preferred 
embodiment of the invention, will be operated 
hydraulically, although other means su : 
mechanical or electrical, may be used with 
Success. . . . . . . . . . . . . ... . 
A plurality of columns 27 extend upwardly 

from the base and, together with the column 
28, support a platform 29 at the top of the ap 
paratus. A housing 39 is located on the platform 
within which the mechanism is located for ac 
tuating the press slide and moving it against 
the ingot to perform the various operations 
thereon. This actuating mechanism m - 
the form of pumps, if the apparatus is to be 
operated hydraulically, or may be any other 
suitable means if the apparatus i - - 
mechanically. In the form of the inve. 
shown, cylinders 3 extend downwardly th 
the platform 29 and have pistons and piston rods. 
32 movable therein. The piston rods in turn 

le 
along the columns 27, the under side of which 
is shown in Fig.2. It is desirable to first pro 
uce a cleavage by artificial means between the 

unsound metal containing the segregate and the 
surrounding sound metal, and for this purpose I 
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provide an extruding die 34. I also provide two 
upsetting dies. 35 and 36 to produce in succession 
the shapes at the upper end of the ingot, as 
shown in Figs. 8 and 9. If it is desired to per 
form a final forging operation to reduce the 
ingot back to substantially its original shape, I 
provide a forging die 31. All of these dies are 
located in and carried by the press slide 33, and 
each is movable to a central position within the 
press slide, so that it can perform the desired 
operation on the ingot. These dies are mounted 
on shuttle blocks which in turn are movable on 
tracks within the press slide. As shown in Fig. 
2, the extruding die 34 and first upsetting die 35 
move along the track. 38, while the second up 
setting die 36 and forging die. 37 move along. 
the track 39. The specific arrangement of these 
various dies with relation to each other is rela 
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tively unimportant, since after, the extruding die 
performs its operation, ...it is moved along... the 
track:38 and the first upsetting die takes its 
place at the center of the press slide. Likewise, 
each successive die...is moved to the center posi 
tion so that as the press slide, descends, it is 
pressed against... the upper end of the ingot. 
Here again the actuating means for moving the 
shuttles with the dies thereon successively into 
position, may be either hydraulic or mechanical, 
aS, desired. : . . . . . . : " . . . . . . . . . . 
The operation of the machine ... thus far in 

cludes the first step of positioning the die block 
12, as shown in Fig. 3, with the recess therein 
in a horizontal position. A manipulator 40 is 
adapted to charge the ingot into the recess of 
the die block. This manipulator may take any 
suitable form such as a chain hoist, a pair of 
tongs, or other means in common usage for the 
handling of ingots in steel mills. . 

After the ingot is in place the rack and pinion. 
7 and 6 are actuated to rotate the die block 

With the ingot therein to position the ingot Sub 
stantially vertically with the area of segregated 
impurities at the top thereof immediately below 
the piping. The extruding die 34 will have been 
moved to the position shown in Fig. 2 in the 
center of the press slide and the slide moved 
downwardly under sufficient pressure so that the 
die will press against the upper end of the ingot 
and isolate the unsound metal thereof. The 
shape of the ingot at this point Will be as shown 
in Fig. 7. 
The first upsetting die 35 is then moved to the 

center of the press slide 33 along the track 38 
as the extruding die 34 is moved out of position, 
The press slide is again lowered to press the up 
setting die against the end of the ingot to upset 
the sound metal around the isolated unsound 
metal, and the ingot will then take the shape 
Substantially like that shown in Fig. 8. 

After the slide moves upwardly again and the 
first upsetting die is moved back to its original 
position, the second upsetting die 36 is moved 
to the center of the press slide and will be low 
ered and pressed against the end of the ingot 
to further upset the sound metal so that the 
ingot will then take Substantially the same shape 
as that shown in Fig. 9. 
The isolated portion 4 will then project up 

wardly from the center of the ingot as shown 
in Figs. 4 and 9, and may be cropped at this tine 
if so desired. If the ingot is to be forged back 
to substantially its original shape for rolling Or 
extruding into a seamless tube, the isolated metal 
may be left on the ingot and disposed of after 
the rolling operation, but if the ingot in the form 
shown in Fig. 9 is to be immediately formed into 
the final article, it may be advisable to crop 
the isolated metal before a further forging 
Operation. 

After the final upsetting die has performed 
its operation, the rack and pinion f and 6 will 
then be actuated to rotate the die block 2 so 
that the ingot therein Will again aSSume a hori 
Zontal position, as shown in Fig. 5, with the anvil 
portion 23 of the die block also in a horizontal 
position at the top thereof. The ejector arm 
24. Will then be moved through the opening 22 
and force the ingot 2 outwardly, where it will 
be intercepted by a supporting arm 42. This 
arm may be pivoted at 43 to a support 44 and 
have a rearwardly extending portion 45 pivotally 
secured at 46 to the piston rod 4 of a cylinder 
48. The piston 48, which may be hydraulically 
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operated if so desired, is rotatably mounted by 
means of a pivot pin 49 between rearwardly ex 
tending arms. 50 of the support 44. When the 
supporting arms 42 receive the ingot 2, the posi 
tion thereof will be: like that shown in Fig. 5 
where, the: Supporting arms have beer rotated 
downwardly and the piston rod 47 will be ex 
tended as shown. To permit this motion the cyl 
inder. 48 will pivot slightly about its pivotal 
point 49. . . . . . . . . . . . . . . . . . . . . . . . . ." 
1. If a further forging operation is desired, the 
piston 48 and piston rod 47 will be actuated, to 
rotate the supporting arms 42 in a clockwise 
direction and carry the ingot 2 upwardly to a 
position where it can be easily contacted by the 
manipulator 40, which will place the ingot on 
the anvil 23, as shown in Fig. 6. In the mean 
time, the forging die. 37 will have been moved 
to the center of the press slide, which will then 
be lowered to bring the forging die against the 
bulged-out part of the ingot to thereby reduce 
it back to Substantially its original shape. 
To further increase the efficiency of the ma 

chine, I provide a similar manipulator and Sup 
porting and delivering mechanism. On another 
side of the machine, Substantially 90° away from 
that shown in the present figures. When this 
is done, the rack and pinion, 7 and 8, will be 
Operated to rotate the turn-table 4 and the die 
block about a vertical axis after the ingot has 
been ejected therefrom. Then while the ma-. 
nipulator is transferring the ingot from the die 
block to the anvil, another ingot will be charged 
into the recess When the apparatus is in the posi 
tion shown in Fig. 6. Then, after the final 
forging Operation on the ingot has been com 
pleted, and the ingot removed from the anvil, 
the die block can be rotated about its horizontal 
axis to bring a Succeeding ingot into position to 
be operated upon. This procedure will obviate 
the necessity of waiting until the final forging 
Operation on an ingot has been completed before 
charging a succeeding ingot into the die block. 

It should be noted that when the ingot is in 
a vertical position, as in Fig. 4, the opening 22 in 
the die block will be in vertical alignment with 
the elongated opening through the base and 
Within the tubular member 9. As the various 
isolating and upsetting operations are performed 
On the ingot, a certain amount of crust and scale 
will be forced off of the ingot, which will drop 
downwardly into the pit through this latter 
Opening. 
The invention provides an efficient apparatus 

for performing isolating and upsetting operations 
On an ingot to Separate the unsound metal thereof 
from the Sound metal without necessitating the 
removal of any of the sound metal. 
While the invention has been shown and de 

Scribed herein in the preferred embodiment there 
of as being actuated hydraulically, it will be clear 
that other actuating means can be employed, and 
the general form, construction and arrangement 
of parts can be modified without in any way 
departing from the Spirit or scope of the invention 
and without sacrificing any of the attendant ad 
Wantages. : 

Having thus described my invention what I 
claim as new and desire to secure by Letters Pat. 
ent of the United States is: . 

1. In a machine having dies associated there 
With for isolating unsound metal of an ingot, a 
unitary die block having a substantially semi 
circular Outer surface and an opening there 
through, Said opening terminating at one end 
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thereof in a reduced neck portion, whereby crust 
and scale from the ingot will drop therethrough 
during the working of the ingot, a Support for 
Said die block having the surface thereof concave 
to receive and support the curved outer surface. 
of Said die block, a vertically disposed opening 
through said support adapted to become aligned 
with the opening through said die block when 
said last named opening is vertically positioned 
whereby to dispose of said crust and scale, and 10 
means to rotate said die block on its support and 
about a horizontal axis from the horizontal ingot 
receiving position of the opening therethrough to 
a vertical position of said opening for isolating 
the unsound metal of the ingot therein. 

2. In a machine having dies associated there 
With for isolating unsound metal of an ingot, a 
unitary die block having a portion of the outer 
Surface thereof convexly curved and having an 
opening therethrough to receive an ingot, a sup- 20 

5 

8 
port for, Said die block having the surface thereof 
concave to receive and support the curved outer 
surface of Said, die block, a vertically disposed 
opening through said support in alignment with 
Said first opening during the isolating of the uns 
Sound Inetal, and means to rotate said die. block 

... On its Support about a horizontal axis. : 
ALOIS K. NOWAK;, 
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