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MET EoD or PRODUCING TUBUILAR INGloTs 

Application fled October 31, 1930. Serial No. 490,329. 

This invention relates to the art of making 
hollowingots as a preparatory step to {?ki 
seamless tubes, pipe and hollow ????????????????? t 
was proposed a number of years ago to pro 

5 duce hollow ingots by casting the molten 
metal around a metallic core. This process 
is practically inoperative because of the fact 
that molten metal while cooling and solidify 
ing contracts, the force El by con 

o traction increasing as solidification con 
tinues. Now when a core of metal is in 
serted in the mold and when molten metal 
is poured around it, the metal “freezes' 
around the core, while at the same time heat 

15 ing the core to a high temperature, which 
softens the core and causes it to become dis 
torted in shape. This softening and dis 
torted condition of the core, together with 
the contractive force of the metal cast around 

20 the core, makes it practically impossible to 
extract the core from the ingot, particularly 
so when the molten metal is in a large mass. 
Another method proposed which is exem 
lified by the patent to James 442,895 of 
ecember 16, 1890, consists in piercing the 

ingot with a piercing bar while the metal is 
in a molten state. When piercing molten 
metal, the piercing bar must be kept in the 
molten metal long enough to allow the metal 

30 to set or solidify, and hence when that state 
arrives, the same conditions are present as 
previously referred to. 
If the piercing bar is withdrawn too soon, 

the molten metal will flow out from the 
35 bottom and the result of this outflow can be 

readily conceived. In this patent the molten 
metal is pierced from the bottom and thus 
the molten metal is caused to leak out from 
the bottom, freezing around the piercing bar 

40 and gripping it so that the piercing barcan 
not be returned without sticking in the gland. 
This tends also to burn out the packing in 
the stuffing box when the gland gets ex 
cessively hot from the molten metal, but the 

45 process is particularly impractical in that 

25 

of billets. 

the piercing bar must be kept in the molten 
metal until it becomes solidified, causing the 
piercing bar to soften, become distorted and 
preventing the extraction of the piercing 
bar from the ingot. ' .. ! ‘’ 
The making of an ingot with a hole cast in 

it as an ordinary casting has been tried many 
times, but without success, due to the great 

50 

difficulty in removing the core if made of 
any kind of metal. Sand cores offer-the same 55 
difficulties in removing them from the in 
gots. Hence the cost is very high, production 
low and these two factors are enough to pre 
vent the process from being adopted. 
Hollowingots produced directly in the 

ingot mold after the molten metal is poured 
in the mold have never been made so far 
as I am aware, at least by any practical 
process. 

It has also been proposed to make shells, 
pipe and like articles by using a piercing 
press to produce the shell, but such articles 
are invariably made from short billets heated 
at a high temperature, pierced, drawn out in 
a hot draw bench and the crop ends cut off. 
The pipe resulting from this process are short 
in length and expensive. 
If long lengths are required, they must be 

reheated and rolled in a rolling mill and 
sized to the proper diameter. These opera 
tions add greatly to the production cost and 
hence are not used for regular pipe produc 
tion. 
In the last named process, the blanks, from 

which the shell or short section of pipe is .80 
to be made by a piercing bar are in the form 

billet is the result of many 
rolling passes after the ingot is cast in the 
mold, and hence in operating upon a billet, 
the operation is to be preceded by the follow 
ing operations, namely, (1) the ingot is cast; 
? stripped from the mold; (3) heated in 
a soaking pit; (4) rolled in a blooming mill 
into blooms; (5) cut into short lengths; (6) 
heated and rolled into billets and cut into, 90 
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at the bottom of the ingot instead of forc 
ing the piercing bar to the end of the ingot 
is as follows:- 
The metal as it is poured into the ingot 

mold solidifies as it comes in contact with 
the ingot mold, hence it is far harder than 
the mass of metal in the 'center of the ingot 
after it has cooled to a plastic state. There 
fore, it cannot be pierced so easily as the in 
ward and upward flow of the metal is very 
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slow due to the hardness of the metal and 
also due to the great resistance of the large 
mass of metal at the bottom of the ingot and 
more firmly held to the bottom and sides of 
the mold than the metal within the mass of 
the ingot. Second, in Fig. 5, a large part 
of the ingot is left as a crop end which is ex 
pensive waste. Third, it is far easier to 
draw out the bottom of the pierced ingot into 
a small cylinder than to cause the metal to 
flow inward and upward in a confined space 
as the case happens to be in the bottom of the 
ingot mold. Fourth, the crop end produced 
by the cylinder end shown in Figures 13, 15 
and 4 is the least expensive crop end waste. 

It is to be understood that in Figure 5 an 
ingot is shown in which the piercing bar is 
stopped in its movement before reaching the 
extremity of the ingot and that under these 
circumstances, the ingot will be cut off on 
the line X-X, or the crop end punched out 
by punch bar as shown in Figure 11, the crop 
end a being thrown away or remelted. In 
Figure 4, the ingot is shown as having its 
crop end formed by forcing the piercing bar 
entirely through the ingot mold, the crop end 
being cut off on the line X-X. The ingot 
shown in Figure 13 is made by forcing the 
piercing bar through the ingot mold, form 
ing the ingot shown in Figure 4 and then 
followed by forcing the punching bar 35 into 
the ingot and punching the bottom out from 
the cylinder. The ingot shown in Figure 15 
is made by forcing the piercing bar through 
the ??????????' cylindrical portion and the crop 
end X-X is cut off. In all forms of my ap 
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paratus and in all the steps of the processes 
described by me, an ingot is formed which 
after its end is cropped is tubular and which 
may be thereafter rolled to form tubes, pipes, 
hollow shafts or other like tubular objects. 

It is to be understood that the ingot and 
the corresponding mold may have any de 
sired cross section, that is, approximately 
round, elliptical, triangular or rectangular. 
In Figure 14, the sides of the ingot are shown 
as curved instead of straight. This is be 
cause curved sides are less apt to sag or col 
lapse. Hence the mandrel bar with the plug 
will enter the hole of the ingot more easily 
and there will be less trouble from that source 

: during the rolling in the first pass. Of 
85 

course the shape of the ingots and the open 
ing extending through the same, will depend 

5 

entirely upon the shape of the mold and the 
shape of the piercing bar. 

Seamless tubes or pipe are at present made 
by indirect process as follows:- 

1. The ingots are poured, cooled and 
stripped. 

2. The ingots are reheated in a soaking pit 
or furnace. 

3. The ingots are rolled in a blooming mill 
and cut into proper length blooms. 

4. The blooms are examined for surface 
cracks or seams and the cracks or seams are 
chipped out, sand blasted or the surfaces are 
machined by a special planer. The reason 
for this operation is due to splral or angular 
twisting of the material by the piercing rolls 
during piercing and defects in the surface of 
the billet are opened up by the angular twist 
ing which results in defective tubes or pipe. 

5. The blooms are heated in a continuous 
or other type of furnace. 

6. The blooms are rolled in a billet or bar 
mill and cut into proper length billets. 

7. The billets are ??????????? in a continuous 
furnace. . 

8. The reheated billets are pierced in a disc 
or roll piercing mill thus producing outer 
rough walled tubes. When two piercing 
mills are used, the second piercing mill is 
used for expanding the pierced tube to larger 
diameter. 

9. The pierced tubes are rolled in a rolling 
mill equipped with stripper rolls for re 
turning the tube after each rolling. 

10. The rolled tubes are reeled in a reeling 
machine which smooths out the wrinkles 
which the rolling mill failed to smooth out. 
These wrinkles or rough spirals are produced 
by the piercing mill during piercing whether 
disc or roll piercing mill is used. 

11. The reeled tubes are sized in a sizing 
machine and is the last mill operation, bring 
ing the tube or pipe to proper diameter, pro 
ducing a finished hot tube or pipe. They 
are then cooled. ' ' . 

12. The hot finished tubes are cut to prop 
er length, straightened, inspected, tested and 
oiled for shipping or stocked. Pipe are cut 
to random lengths, straightened, threaded, 
inspected, tested and oiled. In some mill 
layouts the straightening is done right after 
the pipe leave the cooling table after which 
follow the cutting off and threading opera 
tions, each billet producing but one tube or 
P??? y direct process for making seamless 
tubes or pipe is as follows:- 

1. The ingots are poured and partly cooled. 
2. The partly cooled ingots are pierced and 

stripped. 
3. The crop ends are cut off from the 

pierced ingots. 
4. The pierced ingots are reheated in a 

soaking pit furnace. 
5. The reheated ingots are rolled in a con 
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tinuous rolling mill and sized in the last 
passes to the proper diameter; 

6. The long length of tube or pipe after 
leaving the rolling mill is cut into many 
standard or other length tubes or pipe and 
cooled. The length of tubes coming from 
the rolling mill will vary between 100' and 
350 or more. One ingot produces many 
tubes or pipe. 

7. Hot finished tubes or pipe are finished in 
the same order as in the present indirect 
process. V- 

It will be seen from the above comparison 
that my direct process produces more tubes 
or pipe with less operations than the pres 
ent indirect process. Hence it is, therefore, 
cheaper in cost of ????? machinery and op 
erating costs per tube or pipe produced. By 
direct process any size of tube, pipe or hollow 
shaft in any length can be produced. 
I claim:- 
1. A method of making hollow ingots 

which consists in filling an ingot mold with 
molten metal, allowing the metal to cool 
until it is completely solidified but yet in a 
plastic condition and then while the metal is in the plastic state, forcing a piercing bar 
longitudinally into the center of the ingot 
and withdrawing the piercing bar. 

2. A method of making tubular ingots 
which consists in filling an ingot mold with 
molten metal, allowing the metal to cool to 
such a degree that the metalis entirely solidi 
fied but still in a plastic state, forcing a pierc 
ing bar longitudinally into the center of the 
ingot while the metalis still in a plastic state, 
withdrawing the piercing bar and cropping 
off the closed end of the ingot. 

3. A method of making tubular ingots 
which consists in filling an ingot mold with 
molten metal, allowing the metal to cool to 
a degree where the metal is entirely solidified 
but yet plastic with the central portion of the 
ingot in a more plastic state than the outer 
portion of the ingot, and then while the in 
terior of the metal is still plastic, forcing a 
piercing bar longitudinally into the center 
of the ingot. - 

4. A method of making tubular ingots 
which consists in filling an ingot mold with 
molten metal, allowing the metal to cool until 
the metal is ???????:??¸?? plastic and forcing 
a piercing bar longitudinally, through the 
center of the ingot and while the interior of . 
the ingot is still in a plastic state, withdraw 
ing the piercing bar and cropping of that 
portion of the metal which has been forced 
out beyond the ingot by the piercing bar. 

5. A method of making tubular ingots 
which consists in filling an ingot mold with 
molten metal, allowing the metal to cool 
until the metal of the ingot is entirely solidi 
fied but yet in a plastic state, supporting the 
ingot at the central portion at one end, forc 
ing a piercing bar longitudinally into the 

1,912,985 
center of the ??? and within a predeter 
mined distance from the supporting means, 
removing the central supporting means, and 
forcing the piercing bar through the ingot 
and beyond the inner end of the body there 
of to thus form an open projecting crop end, 
withdrawing the piercing bar from the ingot 
and cutting of the projecting crop end. 

6. A method of making tubular ingots 
which consists in using an ingot mold, hav 
ing one end closed by a stool formed with a 
central opening and by a member disposed 
to close said central opening, filling the mold 
with molten metal, allowing the molten 
metal to cool until the metal has solidified 
but is in a plastic condition, forcing a pierc 
ing bar into the center of th6 ingot, and to 
ward the closed end of the mold, removing 
the central supporting member and forcing 
the piercing barthrough the end of the ingot 
to thus form a closed projecting crop end, re 
moving the piercing bar, stripping the ingot 
from the mold, and cutting of the crop end. 

7. A method of making tubular ingots 
which consists in using a mold open at both 
ends, mounting the mold upon a stool having a central opening, disposing a supporting 
member to temporarily close the central 
opening, filling the mold with molten metal, 
allowing the metal to cool until the ingot is 
completely solidified but is in a plastic state, forcing a piercing bar through the central 
portion of the ingot toward the supported 
end thereof while the metal is still plastic, 
withdrawing the piercing bar, withdrawing 
the supporting element from the central part 
of the stool forcing a punch bar through the 
interior of the now hollow ingot and punch 
ing out the end thereof through the opening 
in the stool. 

8. A method of making tubular ingots 
which consists in filling an ingot mold with 
molten metal, allowing the metal to cool until 
it is completely solidified but in a plastic 
condition, forcing a piercing bar longitudi 
nally through and beyond the end of the 
ingot while the interior of the ingot is still 
in a plastic state, forcing a punch bar 
through the interior of the now hollow ingot 
and punching out the end of the ingot by 
the punch bar and cropping of a portion of 
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the metal which extends beyond the body of the ingot. 
9. A method of making tubular ingots 

which consists in using a mold open at both 
ends, mounting the mold upon a stool having 
a central opening, disposing a supporting 
member in said central opening to close the 
opening, filling the mold with molten metal, 
allowing the metal to cool until the metal is 
completely solidified but is in a plastic state, forcing a piercing bar longitudinally 
through the center of the ingot for a prede 
termined distance from the supporting mem 
ber while the metal is in a plastic state, with 
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drawing the supporting member and allowing 
the piercing bar to continue in its downward 
movement to another predetermined dis 
tance beyond the body othe ingot, forming 

5 a projected cylinder, withdrawing the pierc 
ing bar from the ingot and moving a punch 
bar into the now hollow ingot and punching 
out the end of the projected cylinder of the 
ingot, waste dropping out through the hole 

10 in the bottom of the stool. 
In testimony whereof I hereunto affix my signature. 

BENJAMIN BROWNSTEIN. 
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