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UNITED STATES 

1908,171 

PATENT OFFICE 
HARRY M. NAUGLE AND ARTHUR. J. TOWNSEND, OF CANTON, OHIO, ASSIGNORS TO 

NAUGLE & TOWNSEND, INC., OF WILMINGTON, DELAWARE, A. CORPORATION OF 
DEAWARE 

MAKING BLOOMS, SLABS, AND BILLETs 
Application filed April 7, 1932. Serial No. 603,764. 

The invention relates to the centrifugal 
molding, straightening and rolling of steel 
blooms, slabs, billets and the like; and this 
application is a continuation in part of the 
common subject matter of our copending ap 
plication, Serial No. 448,602, filed April 30, 
1930, entitled “Making blooms, slabs and 
billets'. 
One of the objects of the present improve 

ments is to make an annular ring by centrifu 
gally molding molten metal to form a ring 
with such an external shape or configuration 
that when the ring is severed to form one or 
more arcuate blooms, and the blooms are 
given a roll pass through a stand of plain or 
grooved rolls, straightened blooms, slabs or 
billets issue from the rolls. 

It is a further object of the present inven 
tion to make a molded annular ring having a 
thickness at its inner circumference sufficient 
ly greater than the thickness at its outer cir 
cumference, that the inner peripheral area 
of the ring is substantially the same as the 
Another object of the present invention is 

to centrifugally mold an annular ring, sever 
the ring to form one or more arcuate blooms, 
and then straighten the arcuate blooms, by 
pressure rolling and compressing the metal 
between rolls engaging the upper and lower 
surfaces of the blooms as distinguished from 
the arcuate surfaces thereof. 
A further object of the present invention 

is to centrifugally mold an annular ring, 
sever the ring to form one or more arcuate 
blooms having opposite arcuate surfaces and 
opposite non-parallel surfaces, then straight 
en the arcuate blooms by rolling the same to 
compress the blooms between the opposite 
non-parallel surfaces, and then reduce the 
straightened blooms to form billets or slabs, 
The centrifugal molding of the annular 

rings may be carried out by utilizing the 
method of making blooms, slabs and billets 
disclosed in our copending application, 
Serial No. 465,303, filed July 2, 1930, and the 
rate of cooling and solidification of different 
portions or regions of the ring may be con 
trolled by applying a blanket of heat insulat 
ing material to the inner face of the ring, as 

disclosed in Our copending application, 
Serial No. 563,583, filed September 18, 1931. 
Some types of heat insulating materials 

utilized for forming a heat insulating blanket 
On the inner arcuate face of a centrifugally 
molded ring may adhere to the inner face of 
the ring and to the corresponding arcuate 
Surface of an arcuate bloom severed there 
from; and it may not in certain cases be de 
sirable to perform a major cleaning opera 
tion to remove the heat insulating material 
from the arcuate face of the arcuate bloom. 

It is therefore a further object of the pres 
ent invention to straighten an arcuate bloom 
having opposite arcuate surfaces and oppo 
site non-parallel surfaces, which may have 
insulating material adhering to one of its 
arcuate surfaces, by pressure rolling the arcu 
ate bloom to apply pressure to the non-par 
allel surfaces so as to displace the metal at 
and adjacent to the said arcuate surface, so 
that any heat insulating material, which may 
be adhering thereto cracks or drops away 
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from the bloom, or is loosened so that it is 
subsequently very easily removed therefrom 
by a simple or minor cleaning operation. 
The inner annular or arcuate surface of a 

centrifugally molded ring may sometimes be 
slightly concaved from the upper to the lower 
surfaces thereof, and the upper and lower in 
ner annular corners of the ring may some 
times be sharp. Preparatory to carrying out 
roll reducing operations, it is desirable, if not 
necessary, to eliminate the concavity in the 
arcuate face of arcuate blooms severed from 
such rings and to eliminate sharp corners 
from the blooms. 

It is therefore a further object of the pres 
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ent invention to straighten an arcuate bloom. 
having opposite arcuate surfaces and oppo 
site non-parallel surfaces, in which one of the 
arcuate surfaces may be slightly concaved be 
tween the opposite non-parallel surfaces and 
in which the corners between said arcuate 
surface and the non-parallel surfaces may be 
sharp, by pressure rolling the arcuate blooms 
to apply pressure to the non-parallel surfaces 
and displace or extrude the metal in the 
bloom at and adjacent to its depressed arcu 
ate surface and sharp corners for eliminating 
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the depression or concavity and sharp cor-posited on the inner face of the rotating ring 
ners. 
And finally, it is an object of the present in 

vention to provide a simplified, inexpensive 
to control the cooling of different regions of 
the ring. 

After the centrifugal molding of the ring 
and convenient method of making blooms, has been completed, the same is removed from 70 
slabs, billets and the like, which eliminates 
many usual steps or operations carried out in 
prevailing practice. 
These and other objects may be obtained 

by carrying out the improved method dis 
closed herein and illustrated diagrammati 
cally in the accompanying drawings forming 
part hereof, in which 

Figure 1 is a sectional view of a centrifu 
gally molded annular ring made and utilized in carrying out the improved method; 

Fig. 2 is a diagrammatic plan view of a 
roller table and hot saw for severing the ring 
shown in Fig. 1 to form one or more arcuate 
blooms, a conveyor, a furnace charging de 
vice, a holding furnace, and a stand of 
grooved rolls, which may be utilized for car 
rying out the improved method; 

Fig. 3 is a perspective view of an arcuate 
bloom severed from the ring shown in Fig. 1; 

Fig. 4 is an enlarged fragmentary eleva 
tion of a three high stand of grooved rolls, 
which may be utilized for straightening and 

reducing the arcuate bloom shown in 
ig. 3; 
Fig. 5 is an enlarged section through the 

arcuate bloom shown in Fig. 3; . 
Fig. 6 is an enlarged section through the 

bloom after it has been given a straightening 
pass on the rolls shown in Fig. 4; 

Fig. 7 is a perspective view of a billet which 
may be produced from the straightened 
bloom by reducing the same by a plurality 
of passes on the rolls shown in Fig. 3; 

Fig. 8 is a perspective view of an arcuate 
slab which may be utilized for rolling plates; 

Fig. 9 is an enlarged fragmentary elevation 
of a three high stand of plain rolls, which 
may be utilized for straightening and/or re 
ducing the arcuate slab shown in Fig. 8: 

Fig. 10 is an enlarged section through the 
arcuate slab shown in Fig. 8; 

Fig. 11 is an enlarged section through the 
slab after it has been given a straightening 
pass on the rolls shown in Fig. 9; and 

Fig. 12 is a perspective view of a plate, 
which may be produced from the straight 
ened slab by reducing the same by a plurality 

asses on the rolls shown in Fig. 9. 
imilar numerals refer to similar parts 

throughout the drawings. 
In carrying out the improved method, the 

preferably continuous annular ring 20 is 
centrifugally molded by introducing fluid 
molten metal at a temperature of 2600°F. 
and upwards into a rapidly rotating annular 
mold, wherein the molten metal by the action 
of centrifugal force assumes a ring shape. 
Immediately thereafter, a blanket or coating 
of heat insulating material is preferably de 

of 

the mold and transferred to the roller table 
21 for being severed by the hot saw 22 to . 
form one or more arcuate blooms 23. The 
ring 20 is molded to have a generally trape 
Zoidal shape in cross section with opposite 
upper and lower non-parallel surfaces 24 and 
25, respectively, and opposite outer and in 
ner arcuate surfaces 26 and 27 respectively, 
and with rounded corners 28 between the up 
per and lower surfaces 25 and outer arcuate 
surface 26. 
The inner arcuate surface 27 of the ring 

20 may sometimes be slightly concaved as 
shown at 29 between the upper and lower 
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surfaces 24 and 25, and may also have sharp-85 
corners 30 between the inner concaved arcu 
ate surface 27-29 and the upper and lower 
surfaces 24 and 25. 
When certain types of heat insulating ma 

terials are utilized for forming a heat in 
sulating blanket on the inner arcuate face of 
a centrifugally molded ring, the blanket of 
the same may adhere to the inner face of the 
ring after it has been removed from the cen 
trifugal molding machine and severed, as 
inited diagrammatically at 31 in Figs. 1 
and 3. 
The arcuate blooms 23 are conveyed by a 

conveyor 32 from the roller table 21 to the 
charging end of the holding furnace 34, 
where a furnace charging device 35 may be 
utilized for charging them into the furnace 
34. The arcuate blooms 23 are heated to the 
desired rolling temperature in the holding 
furnace 34, after which they are removed as 
indicated at 23a and are passed through the 
rolls generally indicated at 36 in Fig.2 where 
in the arcuate blooms 23 are straightened to 
form the straight bloom diagrammatically 
indicated by dot-dash lines at 23b in Fig. 2. 

In passing the arcuate blooms through the 
rolls 36, the upper and lower non-parallel 
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surfaces 24 and 25 are engaged by the rolls 
to compress the blooms between the opposite 
non-parallel surfaces and thereby straighten 
the blooms as they issue from the rolls. 
When it is desired to roll billets from the 
blooms, the mill 36 may comprise grooved 
rolls shown more or less diagrammatically 
in Fig. 4 in which the straightening pass is 
indicated generally at 37. A cross section 
through the arcuate bloom is shown in Fig. 
5. immediately before the bloom is passed 
through the straightening pass 37, while 
Fig.6 shows a cross section of the straight 
ened bloom after it issues from the straight 
ening pass 37. 
The roll pass 37 is designed so that the up 

per and lower surfaces 24 and 25 of the bloom 
are not only compressed by the pressure ap 
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plied thereto by the rolls, but they are also 
depressed as indicated diagrammatically at 
24a and 25a in Fig. 6, so that the concaved 
arcuate surface 27-29 of the arcuate bloom 
is displaced and extruded outward to remove 
the concavity during the straightening pass 
g indicated diagrammatically at 29a in Fig. 
The displacement of the metal at and adja 

cent the concaved surface 29 likewise loosens 
or cracks away any insulating material which 
may have adhered to that surface, so as to 
avoid the necessity of performing a major 
cleaning operation to remove the heat in 
sulating material; and the straightening roll 
pass 37 also removes the sharp corners 30 so 
that the straightened bloom 23b shown in 
Fig. 6 has rounded corners 28a. 
The straightened bloom 23b may then be 

given a desired number of passes through the 
grooved rolls shown in Fig. 4 to produce bil 
lets 38 of any desired size, such as shown in Fig. 7. 
When it is desired to roll plates, the ring 
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the ring, which may be straightened and 
rolled on the mill 36 which may comprise 
plain rolls shown at 41 in Fig. 9. A cross 
section through the arcuate slab 40 is shown 
in Fig. 10 immediately before the slab is giv 
en a straightening pass through the rolls 41, 
while Fig. 11 shows a cross section of the 
straightened slab 40a after it issues from the 
straightening pass. 
The arcuate slab 40 not only has its upper 

and lower non-parallel surfaces engaged by 
and compressed by the pressure applied 
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thereto by the rolls 41, but the arcuate sur face 40 thereof, which may be very slightly 
concaved, is displaced and extruded to re move the concavity during the straightening 
pass, as indicated diagrammatically at 40a' 
in Fig. 11. 
The displacement of the metal at and ad 

jacent to the concave surface 40' likewise 
loosens or cracks away any insulating mate 
rial which may have adhered to that surface 
following the centrifugal molding operation. 
The straightened bloom 40a, may then be 

given a desired number of passes through 
the rolls 41 to produce plates 42 of any de 
sired size, such as shown in Fig. 12. 
The rings 20, having cross sections for be 

ing severed to produce either the arcuate 
blooms 23 or the arcuate slabs 40, prefer 
ably have a cross sectional area of some six 
teen square inches and a circumferential 
length of some twenty-five feet. However, 
when it is desired to produce larger blooms, 
slabs, billets and the like, the rings 20 may 
be molded to have larger cross sectional areas 
and/or circumferential lengths. 

In carrying out the improved method, ' which includes centrifugally molding an an 
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may be molded so that arcuate slabs such as p 
shown at 40 in Fig. 8 may be severed from 

3 
nular ring having a generally trapezoidal 
cross Section, severing the ring to form one 
or more arcuate blooms, then compressing 
and roll straightening the arcuate blooms 
by applying pressure to the non-parallel 
surfaces thereof, and then reducing the 
straightened blooms to form products of the 
desired size, a high quality product is pro 
duced, devoid of defects, by a minimum num 
ber of rolling operations at a minimum cost. 
In the appended claims the expression 

“blooms, slabs, billets and the like is in 
tended to include similar products such as 
plates and the like; the expression “arcuate 
blooms” is intended to include arcuate slabs; 
and the expression “arcuate bloom' is intend 
ed to include an arcuate slab. 
We claim:- 
1. The method of making massive metal 

blooms, slabs, billets and the like which in 
cludes centrifugally molding an annular ring 
having non-parallel annular surfaces, sever 
ing the ring to form arcuate blooms having 
opposite arcuate surfaces and opposite non 

arcuate blooms bypassing the same through 
rolls engaging and applying pressure to the 
non-parallel surfaces. 

2. The method of making massive metal 
blooms, slabs, billets and the like which in 
cludes centrifugally molding an annular ring 
having non-parallel annular surfaces, sever 
ing the ring to form arcuate blooms having 
a substantially trapezoidal shape in cross sec 
tion with opposite non-parallel surfaces, and 
then straightening the arcuate blooms by 
passing the same through rolls engaging the 
non-parallel surfaces and compressing and 
displacing the metal between said surfaces. 

3. The method of making massive metal 
blooms, slabs, billets and the like, which in 
cludes centrifugally molding an annular ring 
with an insulating material coating on its 
inner arcuate surface, said ring having non 
parallel annular surfaces, severing the ring 
to form arcuate blooms having opposite ar 
cuate surfaces and opposite non-parallel sur 
faces, the inner arcuate surface of the blooms 
having insulating material adhering thereto, 
and then rolling the non-parallel surfaces 
and compressing the arcuate blooms by pres 
sure applied to said non-parallel surfaces 
to displace the metal at and adjacent to 
said last mentioned arcuate surface to loosen 
the material adhering thereto and to straight 
en the blooms. v 

4. The method of making massive metal 
blooms, slabs, billets and the like which in 
cludes centrifugally molding an annular ring 
having non-parallel annular surfaces, sever 
ing the ring to form arcuate blooms having 
opposite arcuate surfaces and opposite non 
parallel surfaces, one of the arcuate surfaces 
being slightly concaved between the non-par 
allel surfaces, and then rolling the non-par 

arallel surfaces, and then straightening the 
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allel surfaces and compressing the arcuate 
blooms between said non-parallel surfaces 
to extrude the metal at and adjacent to the 
said concaved arcuate surface to eliminate 
the concavity and straighten the blooms. 

5. The method of making massive metal 
blooms, slabs, billets and the like which in 
cludes centrifugally molding an annular ring 
having non-parallel annular surfaces, sever 
ing the ring to form arcuate blooms having 
opposite arcuate surfaces and opposite non 
parallel surfaces, the blooms having sharp 
corners between the non-parallel surfaces and 
one of the arcuate surfaces, and then rolling 
the non-parallel surfaces and compressing 
the arcuate blooms between said non-parallel 
surfaces to extrude the metal at and adjacent 
to the said sharp corners to eliminate the 
same and straighten the blooms. 

6. The method of making massive blooms, 
slabs, billets and the like which includes cen 
trifugally molding an annular ring having 
non-parallel annular surfaces, severing the 
ring to form arcuate blooms having opposite 
arcuate surfaces and opposite non-parallel 
surfaces, one of the arcuate surfaces being 
slightly concaved between the parallel sur 
faces and the corners between said arcuate 
surface and non-parallel surfaces being 
sharp, and then rolling the non-parallel sur 
faces and compressing the arcuate blooms 
between said non-parallel surfaces to extrude 
the metal at and adjacent to the said con 
caved surface and sharp corners to eliminate 
the concavity and sharp corners and 
straighten the blooms. 

7. The method of making metal billets, 
plates and the like which includes centrifu 
gally molding an annular ring having non 
parallel anniar surfaces, severing the ring 
to form an arcuate bloom having opposite 
arcuate surfaces and opposite non-parallel 
surfaces, then straightening the arcuate 
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bloom by passing the same through rolls en 
gaging and applying pressure to the non 
parallel surfaces, and then rolling the 
straightened bloom by a plurality of passes 
to form billets, plates and the like. 

8. The method of making massive blooms, 
slabs, billets and the like which includes cen trifugally molding an annular ring having 
non-parallel annular surfaces, severing the 
ring to form an arcuate bloom having oppo 
site arcuate surfaces and opposite non-par 
allel surfaces, and then straightening the 
arcuate bloom by passing the same through 
rolls engaging and applying pressure to the 
non-parallel surfaces. 

9. The method of making metal billets, 
plates and the like which includes centrifu 
gally molding an annular ring having non 
parallel annular surfaces, severing the ring 
to form arcuate blooms having opposite arcu 
ate surfaces and opposite non-parallel sur 
faces, then straightening the arcuate blooms 
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by passing the same through rolls engaging 
and applying pressure to the non-parallel 
surfaces, and then rolling the straightened 
blooms by a plurality of passes to form bil 
lets, plates and the like. 
In testimony that we claim the above, we 

have hereunto subscribed our names. 
HARRY M. NAUGLE. 
ARTHUR J. TOWNSEND. 
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