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To all whom it may concern: 
Be it, known that I, JoHAN AUGUST 

BRINELL, a subject of the King of Sweden, 
... and resident of Blasieholmsgaten 3, Stock 
5 holm, in the Kingdom of Sweden, have in 
vented certain new and useful Improve-. 
ments in the Method of Treating Metal In 
gots to Prevent Segregation and the Forma 
tion of Hollows. Therein, of which the fol 10 lowing is a specification. . . . . 
After a metal ingot has been cast and dur 

ing the cooling thereof the metal as it sets is 
found very frequently to form a hollow, 
technically termed a pipe, and blow holes 

15 are also formed, either or both, all such de 
fects injuring the ingot as is well known to 
those skilled in the art. In the manufacture 
'of steel and iron, means have been hereto 
fore proposed for regulating the formation 

20 of pipes and blowholes, but with the result 
that a diminution in the bubbles results in an 
increase in the pipe and vice versa, such 
means consisting in giving to the metal to 
be cast a suitable chemical composition, reg 

25 ulating the temperature of casting, etc. In 
order to produce metal ingots free.from 
pipes and blow holes, either or both, an ex 
ternal compression of the ingot must be ef 
fected in order to diminish its volume to the 

30 extent of the volume of the pipe and blow 
holes. Prior to the setting of the metal in 
the interior of the ingot, another phenom 
enon frequently appears and which has an 
injurious action on the homogeneity of the 

35 metal, this being the so-called segregation of 
rising of certain substances in the metal to 
the upperpart of the metal in the ingot re maining liquid. The substances which gen 
erally segregate in iron ingots are sulfur, 
manganese, carbon, phosphorus and other 
substances. By reason of the segregation, 
such substances are collected in greater 

ity in the upper part of the ingot, in 
e part where the formation of the pipe 

occurs and the welding action of the metal 
forming the walls of the pipe is diminished. Such imperfectly welded portions in the in 
terior of the ingot will diminish very mate 

45 

50 jects subsequently made from the ingo nore particularly as it is extremely difficult 
to discover the before: mentioned defects during subsequent manufacturing processes. 

In order to prevent segregation and the 
55 injurious results due thereto, I turn, the in 

Figure 1 is a front elevation and 
section of an apparatus adapted for treating 
ingots in accordance with my present inven. 

of the modified form o 

rially the solidity and strength of the ob 
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got slowly, and bodily, during the setting 
of the metal thereof, either continuously or intermittingly, in order to either prevent al 
together the segregation hereinbefore re 
ferred to or to so distribute the segregatin 

geneous and uniform in composition. 
My present invention, therefore, has for 

its object the production of a novel method 
of treating metal ingots to prevent segrega 
tion and the formation of hollows in thein got, whereby the injurious effects due to seg 
regation and the formation of pipes or ho lows is eliminated. 
The means for effecting the bodily turn 

60 action within the metal that the metal of E. ingot when set will be substantially homo 
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ing movement and compression of the ingot 
during the setting of the metal thereof after 
removal of the ingot from the mold may be 
of any suitable character, and herein I have shown apparatus adapted for. carrying out my invention. 

partial 
75 

80 tion; Fig.2 is a side elevation of a portion 
of a modified form of apparatus for treat 
view on the line 33, of Fig. 4, looking to 
ward the right, the wheel, however, being 

4 is a top plan view shown in elevation; Fig. 
Referring to Fig. 1, 

alined shafts C, C rotatably mounted in 
the bearings, said shafts having, rigidly at 
tached to their inner ends. RPE, D. A piston plates or pressure members D, 
Hrigidly attached to the shaft C is mov. able in a cylinder formed in one of the up 

ing the ingots; Fig. 3 is a vertical sectional 
85 

pp. - - 
- - A, B, are two up rights which provide suitable bearings for 

90 

95 rights as B, and said cylinder is provided 
with suitable conduits K, Kfor the supply 
of a suitable pressure producing medium, as 

he shaft C has rig for instance water. The 
idly attached to its outer end a gear L. mesh 100 
ing with another gear, L', the latter being 
driven from any suitable source of power, not shown. 
In carrying o it my invention by the aid t, of the apparatus,shown in Fig. 1, after the 

ingot. has been east in the usual mold or chill, and has cooled sufficiently to permit 
its removal, said ingot is removed from its 
mold or chill and placed upon a suitable car 
riage F by which it is brought between the 
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pressure producing members D, D, the lat 
ter, being separated to admit the ingot be 
tween them. Fluid is then supplied to the 
cylinder by means of a conduit K to move 
the piston H by high pressure to the left viewing Fig. 1, and the ingot E is subjected 
to external pressure between the press plates 
or members D, D'. The toothed faces of 
the gears L,L, either or both, are in prac 
tice made of such width that upon the rela-. 
tively slight axial movement of the gear L, 
when the piston H is moved in or out, the 
teeth of the gears will still remain in mesh 
ing engagement. The carriage F which was 

15 
elevator G is then lowered out of the way, 
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previously run onto a hydraulic or other 
and the shafts C, C and the pressure mem 
bers D, D with the interposed ingot E are 
slowly revolved by or through the gearing, 
so that the ingot is turned bodily end for 
end about a substantially horizontal axis, and 
in the appartus shown in Fig.1, the axis about 
which the ingot is turned passes through 
such ingot. During the turning movement 
of the ingot, it is subjected to external pres: 
sure, as will be manifest, and the turning and 
compression are maintained during the set 
ting of the metal in the interior of the ingot. 
As the metal sets and shrinks, the pressure 
to which the ingot is subjected causes the 
metal to be compacted and thereby prevents 
either the formation of pipe or blowholes, 
and at the same time the slow and bodily 
turning movement of the ingot prevents the 
segregation of the substances in anyone part 
of the ingot. In other words, such particles 
or substances as would tend normally to 
E.g. are disposed throughout the body 

of the ingot so that the metalis substantially 
uniform and homogeneous in its composi 
tion. 
The modified form of apparatus shown in 

Figs. 2-4 comprises a vertical open wheel or 
carrier A* provided on its interior with a 
series of non-radial shelves B, adapted to 
receive the ingot. A carriage C* is mounted 
to travel on rails H running adjacent the 
shelved side of wheel A, to carry the ingot. 
D* thereto from the casting pit. On oppo 
site sides of the wheel are arranged suitable 
hydraulic or other pushing devices E, E, 
the former serving to push an ingot from 
the carriage into the -wheel and onto a shelf, 
while the device E serves to push the ingot 
in the opposite direction. F, Figs. 3 and 4, 
indicates a suitable hydraulic press of any 
suitable character. The wheel A* is turned 
to bring one of the shelves B into horizontal 
position and the carriage is moved into posi 
tion adjacent thereto, whereupon the ingot 
D* is moved from the carriage to the shelf 
by means' gf thr pushing device. E. The 
wheel A* is now revolved for a suitable 
period and the ingot will be carried around 
therewith and will be turned end for end 
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and more or less moved about, and finally 
the wheel is stopped with the shelf horizon 
tal on which the ingot rests. Said ingot is 
then moved by the device E into the hy 
draulic press F where it is subjected to 
pressure and then it is returned to the wheel 
by the device E', and again subjected to 
the turning movement, and then again sub 
jected to pressure. When such alternate 
turning and pressing is completed the ingot 
is returned to the carriage C by the device 
E* and removed. In practice a number of 
ingots will be treated simultaneously, one 
shelf after another being loaded an 
ingot must make at least one complete revo 
lution with the wheel before it is removed 
to the press F. 

It will be observed that by the ap 
illustrated in Fig. 1 the ingot can 
jected to compression 
the slow bodily turning movement of the 
ingot, or it may be subjected to the pressure 

e sub 

at intervals alternating with the turning. 
That is, the press plates D, D' may be set up 
sufficiently to grasp the ingot with sufficient 
force to hold it and the pressure increased 
at intervals, or the pressure may be gradu 
ally increased simultaneously with the 
bodily turning, which is about an axis which 
intersects the ingot. On the other hand, in 
the apparatus illustrated in Figs. 2, 3 and 

taneously with. 

70 

s 

each 
8 

aratus 

90 

95 

4. the turning of the ingot and the compres-. 
sion thereof must be alternated, and the in 
thereto but at right angles to its own longi 
tudinal axis, as will be manifest. ... Whichever apparatus be employed to 
carry out my invention it will be understood 
rate of speed, so that there is no centrifugal 
action present, as, such centrifugal action 
would be objectionable and would nullify. 
in large part one of the features of my in 
vention, to wit, the uniform distribution of 
the various substances or components of the 
metal throughout the same as it sets. 
Whatever the particular character of the 

apparatus employed for carrying out my 
process of treatment it must be soarranged 
that the ingot, during the setting of the 

got is turned bodily about an axis external 
100 

that the turning of the ingot is at a slow 105 

10 

115 
metal, can be subjected to a high pressure . 
externally applied, for preventing the for 
mation of a pipe or hollow, and also turned 
slowly to counteract or prevent segregation 
The compression and bodily, turning of 

the SE be carried on simultaneously 
or in a 

It may be noted in regard to the appara 
tus illustrated in Figs. 2, 3 and E. by 
omitting the hydraulic press F the ingot 
can be compressed while in the wheel A, 
for it is then only necessary to move the pis 
ton-plungers of the pressure devices E, E* 
against opposite sides of an ingot while on 

or in alternation, and continuously or inter 
mittingly, as may be desired. 
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a shelf.B. h ...e. 
such devices 
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ontally positioned between 
I make no. claim herein to the particular form of apparatus for carrying out my 

10 
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25 

as will be obvious. . . . - - Having fully described my invention, 
and desire to secure 

novel meth 
paratus may be constructed invarious forms, 

what I claim as new 
by Letters Patent is:- 1. The herein-described method of treat 
ing metalingots to prevent segregation and 
the formation of hollows therein, which con 
sists in slowly turning the ing 
axis at right angles to its length and sub 
jecting it to pressure during the setting of 
the metal of which the ingot is composed. 

2. The herein-described method of treat 
ing metal ingots to prevent segregation and 
the formation of hollows therein, which con 
sists in slowly turning the ing 

ing the ingot. S 
3. The herein-described method of treat 

ing metal ingots to prevent segregation and 

30 

the formation of hollows, which consists in casting the ingot; removing it from the 
mold and turning g it bodily and slowly as 
the metal in the interior of the ingot is set 
ting, and subjecting the ingot, to external pressure during the setting of the metal. 

40. 

casting the ingot, rem 

4. The herein-described method of treat 
. ing metal ingots to prevent segregation and 

35 the formation of hollows, which consists in 
9x. it from the mold 

and turning it slowly and bodily and com 
pressing it ity press plates during the 
setting of the metal composing the ingot. 

5. The herein-described method of treat 
ing metal ingots to prevent segregation and 
the formation of hollows, which consists in 
remoying the castingot from the mold, turn 
ing the ingot bodily about a horizontal axis 

of treating ingots, as the ap-- 

ot about an 

ot bodily end 
for end and subjecting it to external pres 
sure during the setting of the metal compos pressure and a slow bodily turning 

pressuremembers and the interposeding 
slowly about a substantially horizontal axis 
durin 

scribing witnesses. 

Witnesses: 

3. 

and subjecting it to external pressure dur- 45 
ing the setting of the metal. . . 

6. The herein-described method of treat ing metal ingots to prevent segregation and 
the formation of hollows, which consists in femoving the cast ingot from the mold and 50 
subjecting it to external pressure and simula taneously turning the ingot bodily end for 
end during the setting of the metal. . . . 

7. The herein-described method of treat 
ing metal ingots to prevent segregation and 55 
the formation of hollows, which consists in subjecting the ingot to compression between 
press plates and slowly turning the ingot. 
end for end, such compression and turning 
of the ingot being 
has been taken from the mold and while the 

effected after the ingot 60 
metal is setting. 

8. The herein-described method of treat ing metal ingots to prevent segregation and 
the formation of hollows, which consists in 65 
subjecting the ingot, after removal from 
the mold, to the combined action of external 

move-. 
ment continued during the setting of the 
metal in the interior of the ingot. , 70 

9. The herein-described method of treat ing metal ingots to prevent segregation and 
the formation of hollows, which consists in 
removing the ingot from the mold and sus. 
pending and compressing it between op 75 
posed pressure members, and rotating said 

ot 

the setting of the metal in the inte- . 
rior of the ingot. . . . 80 
In witness whereof, I have hereunto 

signed my name in the presence of two sub 

JOHAN AUGUST BRINELL. 
HJALMAR ZETTERSTROM, 

  


