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Paterated Apr. 10, 1928. 1,665,700 
UNITED STATES PATENT OFFICE. 

JOHN K. HENCKEN, OF BROOKLYN, NEw York. 
CENTRIFUGAL CASTING MACHINE. 

Application, filed November 14, 1925. Serial No. 68,970. 

This invention relates to centrifugal cast- My invention is further characterized by 
ing machines, and is herein shown as em 
bodied in a machine particularly adapted to 
be used in casting ingots and the like from 
which railway rails, beams, girders, etc., are 
l'oiled. - 

Probably in no other field of manufacture 
than railway rails is it more important that 
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the finished product be represented in a flaw 
less homogeneous metallic mass of fine grain 
Or texture since railway rails are exposed, 
when put into use, to a variety of destruc 
tive factors, such as bending, shearing, com 
pression, impact, and abrasive forces, as 
well as stresses and strains resulting from 
changes in temperature, all of which forces, 
stresses and strains are represented in most 
severe forms; and it is not practicable to test. 
the finished product otherwise than frag 
mentarily to determine the condition of its 
internal structure, so that defects remain 
latent and undetected until actual use de 

at times with disastrous conse velops thena, 
quences. 
According to present day methods of man 

facturing railway rails, great difficulty, is 
experienced in obtaining a finished product 
free from defects resulting from blow-holes, 
piping, segregations, coarse crystalline struc 
ture, and enclosed slag, oxides, and other 
foreign matter. These defects do not result 
from the inability to produce steel of the 
proper composition at the furnace, but arise 
out of the methods of casting the ingots from 
which the rails are rolled. 
The general object of my invention is to 

obviate the above defects in the ingot cast 
ing process preparatory to rolling, so that 
rails of a fine grain or texture may be con 
sistently produced, free from blow-holes, 
piping segregations, coarse crystalline struc 
ture and enclosed slag, oxides, and other for 
eign matter; and my invention is charac 
terized by the provision of a centrifugal 
Jold, comprising a rotary table, carrying a 
hold into which the molten metal to be 
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cast in the form of ingots or the like is in 
troduced, and in which it is subjected to 
strong centrifugal action while in liquid con 
dition and during the cooling and solidity 
ing process, in combination with means for 
skimming off and removing the lighter ma 
terial which floats to the inner part of the 
mold and contains the impurities from which 
the pure metal is separated by centrifugal 
action during the casting period. 

the provision of means for constantly sub 
jecting the molten metal, within the mold, 
to the action of a flame to prevent oxidation 
at the surface of the metal during the filling 
up of the mold with molten metal, whereby 
ingots or the like are produced which are 
free from oxides throughout their cross sec 
tional areas; and my invention also includes 
simultaneous casting and oxidizing-preven 
tion treatment in a plurality of molds. 

Certain specific objects of the invention 
and Various advantages of the same will be 
come apparent from the following descrip 
tion when taken in connection with the ac 
companying drawings, in which 
Figue 1 is a plan view of the machine 

embodying my invention. '', , , , . " 
Figure 2 is a vertical central section there 

of taken on the line 2-2 of Figure 1. 
Figure 3 is a plan view partly in section 

of a modified mold. 
Figure 4 is a central Sectional view, show 

ing the mold of Figure 3 positioned within 
the rotary table and substituted for the mold 
Sections of Figure 1, and showing the modi 
fied form of Sciaper required. 

Figure 5 is a plan view of another modi 
fied form of mold. 

Figure 6 is a central sectional view taken 
Online 6- 6 of Figure 5, and showing frag 
mentally in section the table into which the 
mold is adapted to fit. - - - - 
With all of the forms of my invention 

shown herein a rotary, table 10 is employed, 
such table being suitably housed, as is cus 
tomary, within a pit 11 formed in a suitable 
masonry or other structure 12 beneath, the 
floor level of a casting room, within which 0: the machine embodying my invention may 
be installed. The table 10 is suitably con 
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nected to the flanged portion 13 of a tibular 
drive shaft 14, provided at its lower end 
with a beveled gear 15, adapted to mesh with 
a pinion 16, carried by a drive shaft. 17, 
which is adapted to be connected to a suit 
able source of power, not shown, for rotat 
ing the table 10. The tubular shaft 14 is suitably journaled within a bearing 18 
mounted centrally of the pit 11 and anchored 
to the masonry structure 12. In order to 
adequately support the table 10, a plurality 
bearings are suitably mounted upon the 
masonry structure 12 and are so located as 
to engage an annular bead or bearing sur 

no 
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of roller bearings 19 are provided. These 
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face 20 formed on the underneath.side of the 
table 10, relatively near its periphery. 
The table 10 is provided with an upstand 

ing annular flange or wall 21 which is 
formed on its periphery with a plurality of 
fins or ribs 22 for the purpose of reinforc 
ing the same against such stresses and 
strains as are imparted to the wall 21 due to 
the centrifugal force resulting from rota 
tion of the table. In addition to reinforcing 
the table, the fins 22 may also serve to con 
duct away and dissipate, from the table 10 
and its upstanding wall 21, heat, which is 
derived from the molten metal during the casting period. 
Over the pit 11 and the table 10 is posi 

tioned a suitable floor 23 which serves to 
cover the machine within the pit 11 and 
thus guard the operators or other foundry 
men against hazardous risks incident to cen 
trifugal casting. This floor may be of any 
suitable material such as heavy sheet metal 
and is shown as supported on the lower 
flanges of horizontally disposed I-beams 25 
which are arranged over the pit 11 and are 
adapted to support certain other elements, 
hereinafter described, entering into the 
structure of the machine embodying my in 
vention. It may also have additional cross 
beams to support it, indicated as 24 in Fig.1. 
The table 10, at its periphery, is provided 

with an annular groove 26 which forms, with 
the upstanding flange 21, a pocket 26 
adapted for the reception of the several 
forms of annular molds hereinafter more 
particularly described, the pocket 26 being 
lined with a suitable heat-insulating mate 
rial 27 to prevent undue transfer of heat 
from the molten metal to the table which 
may result in too rapid cooling or chilling 
of the metal during or after casting. 

In Figures 1 and 2, I have shown one form 
of mold 28 which comprises a plurality of 
mold Sections 28’ herein shown as four, SO 
shaped that they are adapted, when ar 
ranged in an end-to-end relation, to fit into 
the pocket 26 as shown. Each section is 
formed with a base portion 29 from which 
project side walls 30, the side walls being 
slightly tapered, as shown, to permit the 
ingots to be readily removed from their re 
spective mold cavities. The mold cavities 
are separated from each other by end walls 
31 which are also slightly tapered to facili 
tate removal of the ingots. Each of the 
mold sections is preferably provided with a 
plurality of lugs 32 which enable the sec 
tions to be withdrawn, as by means of suit 
able tongs and derricks, from the casting 
table through an opening in the floor 23 
provided with a trap door 34 which may be 
closed during the casting operation. 

It will be noted that the end walls 31 do 
not extend to the inner edges of the side 
walls 30 but lie wholly within the mold. 
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These end walls terminate short of the side 
walls 30 SO as to permit a skimming tool 35 
to be projected into the mold during the 
casting operation for the purpose of skim 
ming off the inner surface of the molten 
metal, whereby slag and other lighter in r 

purities are separated from the pure metal 
which is thrown, by centrifugal force, to the 
Outer portion of the mold. The skimming 
tool 35 is suitably mounted within a holdier 
36 and is retained therein by any suitable 
means, such as a set screw 37. The holder 
36 is preferably formed integral with a 
trough 38 which comprises a real' curved 
wall 39 and a base plate 40, the forward 
edge of which base plate may be beveled Ol' 
inclined as shown at 41. The skimming 
tool 35, together with its associated chute, 
is suspended from a carriage 42 which is 
mounted to operate upon the E-beams 25 and 
is adapted to be adjusted thereon, to effect a 
corresponding radial adjustment of the 
skimming tool 35, by means of a Screw 
shaft 43, one end of which is journaled to 
the carriage 42, whereas the other end is 
provided with a hand-wheel 44 and main 
tained in screw-threaded engagement with 
a bracket or yoke 45 secured to the I-beams 
25. As the molten metal is removed from 
the mold 28, it is directed into a vertical 
chute 46 into which the trough 38 projects. 
The chute 46 is suitably supported by the I 
beams 25 and projects downwardly through 
the tubular shaft 14 and is adapted to trans 
fer or direct the skimmed off material into a 
slag car or the like, not shown, which may 
be arranged beneath the masonry struc 
ture 12. 
The molten metal is directed into the mold 

28 through a nozzle 4 supported upon the 
I-beams. 25. The outlet end 48 of the nozzle 
is disposed horizontally and is curved in 
the general direction of rotation, as indi 
cated by the arrow A in Figure 1, so that the 
flow of molten metal into the mold is facili 
tated during the operation of the machine. 

in orde to guard against Oxidation of the 
metal as it is being built up within the mold 
28, oxidizing-prevention treatment may be 
carried on simultaneously with the olding 
operation, and to enable such treatment to 
be effected I have provided a pair of arcuate 
shaped gas burners 49 which are so arranged 
as to direct their respective flames upon the 
surface of the metal within the mold. These 
burner's are supported concentrically with 
respect to the axis of the table by means of 
brackets 50 and are connected by means of 
distributor pipes 51 to a common supply 
pipe 52 which is supported by the nozzle 
47. Into the common supply pipe 52, lead a 
pair of pipes 53 and 54, the former of which 
may carry air and the other gas, the two 
fluids being mixed together within the com 
mon Supply pipe 52 and the former being 
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utilized to support, combustion of the other. 
If desired, the gas may be shut of by a 
valve 55 and by leaving open the valve 56, 
controlling the air supply, air alone may be 
directed onto the surface of the molten metal 
to cool the same after the casting operation 
and prior to removal of the ingots. 

In Figure 3, I have shown a modified 
form of mold 5, which is in the form of an 
annular ring, provided with a pair of an 
nular mold cavities 58 which are separated 
by means of an interimediate rib or Wall 59. 
This mold is adapted to be placed within 
the table 10, shown in Figures 1 and 2, but 
since its cross-sectional width is somewhat 
less than that of the mold 28, a filler 60 is 
employed to fit into the space afforded be 
tween the inold and the upstanding flange 
21 of the table 10. The filler 60 is in the 
form of an annular ring which is provided 
on its inner surface with a coating of heat 
insulating material 61 sinhilar to the insu 
lating material with which the pocket, 26 
is lined. In order to facilitate removal of 
the castings formed with the type of mold 
shown in Figures 3 and 4, a block 62 may 
be provided for each cavity 58. These blocks 
are removable and are inserted at diagrari 
matically opposite points so as to maintain 
balance in Weight between opposite halves 
of the mold. The blocks 62 are formed with 
inclined faces 63 which, when the castings 
shrink as they cool, will permit a suitable 
tool to be introduced into the mold cavities 
58 behind the molded itings to facilitate their 
removal. These rings may be removed by 
first plying out one end of each, thus en 
abling the rings to be grasped by a suitable 
tool and thereafter stripped from the mold 
and withdrawn through the opening as the 
table 10 is slowly rotated while they are 
in a semi-plastic condition. 

mold of the type shown in Figures 3 and 4 
may be prevented by the action of the flame 
of the burners 49 as previously described. 
It will be further understood that the im 
purities are removed from the metal when 
employing the type of mold shown in Fig 
ures 3 and 4 through the instrumentality of 
a scrapei tool as also previously described. 
The scraper tool 64 may be somewhat modi 
fied, however, as shown in Figure 4 so as 
to present two cutting edges 65. One for the 
upper cavity 58 and the other for the lower 
cavity 58. 
In Figures 5 and 6, wherein I have shown 

still another modified form of mold 66, a 
helical cavity 67 is provided in such mold. 
One convolution of the cavity is separated 
from the adjacent convolution by means 
of a helical wall 68. This helical wall, it 
will be noted, is of a width somewhat less 
than the side walls 69 of the mold so as to 

permit the use of the straight, edge cutting 
tool 35 shown in Figure 1. 

a 

The modified. 
form of mold 66 is adapted to be retained 
within the pocket 26 of the table 10 by the 
Same ling 60 that is eimployed to retain the 
mold 57 properly positioned. , ...: ' ' ' 

In order to facilitate removal of the cast 
metal, when the modified form of mold 66 
is employed, the upper convolution of the 
cavity 67 may terminate with an inclined 
bottom wall 70 which, when the cast metal 
contracts or shrinks as it cools, will permit 
a suitable tool to be introduced into the cay 
ity at the rear of the casting. By means of 
Such a tool one end of the casting, while in 
a plastic or semi-piastic state, may be with 
drawn, thus enabling it to be grasped by: 
suitable tool so that it may be stripped from 
the Spiital cavity 67 through the opening 33 
as the table is slowly rotated. 

Froin the foregoing, it will be apparent 
that separation of the pure and uncontam 
inated metal from the impure metal may be 
effected in the same general manner. That is 
to say as the metal is introduced into the 
molds from the nozzle 48 it, by centrifugal 
action, is thrown outwardly away from the 
center of rotation and as the metal builds up 
within the molds, the purel and denser inetal 
which is heavier than the impure and less 
dense metal displaces the impure and less 
dense metal which is forced, due to such dis 
placement, towards the center of rotation. 
As the molds become filled with metal the 
Scraping-Off tool removes the surface metal 
and directs it into the chute 46. As soon 
as the rejected or cast-off metal is observed as . 
entering the chute, it becomes known that 
the molds are full and pouring of the netal 
may then be discontinued. However, no ex 
act period throughout which pouring of the 
metal should continue can be stated, inas 

It will be understood that oxidation of 
the molten metal when casting with the 

much as varying factors, such as speed of 
rotation, the kind and quality of metal em 
ployed, and degrees of purity and character 
of texture required in the finished product, 
may determine this. 
The type of mold shown in Figures 1 and 

2 for casting ingots may be employed when 
conditions are such as to require many passes 
through the l'oiling nili to produce the fin 
ished article, and holds of the types shown 
in Figures 3 to 6 inclusive, may beenployed 
when it is desired to cast the molten lanetal 
to hole nearly its finished shape and di 
lensions, in which case fewer passes through 
the rolling mill may be required. Regard 
less of the type of mold employed much 
time, labor and expense may be saved at the 
Folling mill, by Subjecting the ingots or the 
like to fewer passes to produce the finished 
article, since a great number of passes, as 
heretofore required, are not necessary to re 
duce the material to a fine grain or texture 
for the reason that castings produced in ac 
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cordance with this invention are of a fine 
grain or texture due to the absence of the 
coarse crystalline structure and the absence 
of the impurities which have been separated 
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force the relatively heavy metal towards the 
periphery of the mold and to move the light 
er material towards the axis of rotation, a 
skimming tool projecting into said mold for 

from the pure metal during the casting removing the lighter material from the mold, 
period. 
Having described certain embodiments 

of my invention what is claimed is: 
1. A centrifugal casting machine complis 

ing a centrifugal mold, means for introduc 
ing molten metal into the mold, means for 
subjecting the introduced metal to centii 
fugal action within the inoid whereby the 
relatively heavy metal is forced towards the 
periphery of the mold and the lightei' mate 
rial is moved toward the axis of rotation, 
skimming means projecting into the mold 
for removing said lighter material from the 
mold, and means for 'eceiving the lighter 
materialso removed and for directing it out 
of the vicinity of the mold. 

2. A centrifugal casting machine compris 
ing a rotary table, a mold carried by said 
table, means for introducing inolten metal 
into the mold, means for 'otating said table 
and said mold whereby the introduced metal 
is subjected to centrifugal action to force 
the relatively heavy metal towards the pe 
riphery of the mold and to move the lighter 
material towards the axis of rotation, a 
skimmer projecting into said meld for 'e- 
moving the lighter material from the mold. 
and means cooperating with said skinnmer 
for directing the removed material out of 
the vicinity of said table. 

3. A casting machine comprising a rotary 
table having an annular pocket formed 
therein, an annular mold carried within said 
pocket and having mold cavities of a depth 
less than that of the mold, means for intro 
ducing molten metal in the mold, means for 
rotating said table whereby the introduced 
metal is subjected to centrifugal action to 

the lighter material towards the 

and means for receiving the lighter material 
So removed and for directing it out of the 
vicinity of the mold. 

4. A casting lnachine compilising a rotary 
table having an annular pocket, formed there 
in, an annular mold renovably carried with 
in said pocket and having mold cavities of a 
depth less than that of the mold, means for 
introducing molten metal in the mold, means 
for rotating said table whereby the intro 
duced metal is subjected to centrifugal ac 
tion to force the relatively heavy metal to 
wa'ds the periphery of the mold and to move 

axis of ro 
tation, a skimming tool projecting into said 
mold for removing the lighter material from 
the mold, means for receiving the lighter 
inaterialso removed and for directing it out 
of the vicinity of the mold, and means for 
varying the position of the skimming tool 
With respect to the depth of the mold. 

5. A casting machine comprising a rotary 
table, an annular mold carried by said table, 
means for introducing molten metal into 
said mold, means for rotating said table 
whereby the introduced metal is subjected 
to centrifugal action to force the relatively 
heavy metal towards the periphery of the 
old and to move the lighter material to 

wards the axis of rotation, the latter named 
meals comprising a tubular shaft, means for 
removing the lighter material from said 
mold during rotation, and means for direct 
ing the removed material through said shaft 
to a point remote from said table. 

In testimony whereof, I have affixed my 
signature to this specification. 

JOHN K. HENCKEN. 
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