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B SIEGFRIED J UNGHAI\TS OF VILLINGEN GERMANY

| GENTRIFUGAL CASTII\TG APPARATUS

Applmatmn ﬁled Apnl 23 1923 Serlal No 635, 344

 To all whom ot may CONCErn:

Be it known that I, SIEGFRIED J UNGHANS,

a citizen of the German Republic, residing at
“Villingen, Germany, have invented certain

new and useful Improvements in Centrifugal

'Castmg Apparatus, of Whlbh the iollow:uw

a specification.

My mvention relates to 1mprovements n
“the process of and moulds for producing -
10

metallic bodies by centrifugal casting.

The main object of my invention 1s S to pro-

" vlde improvements in the process of produc-
~ing centritugal castings of great density and

~free of pores or Haws.
cipal feature of the invention resides in that
ﬁthe molten metal or alloy 1s forced, by cen-
trifugal action, to rise in the mould from the
bottom thereof to the top, a particular means

15

To this end the prin-

- being provided within the mould for back-

20
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1ary means.

ing and guiding the ascending liquid metal -

or alloy and for co-operating “with the wall of t.

of the mould to give the casting the desired

shape.

In this way the hqmd meta,l or alloy can

‘be maintained under pressure within the
mould, without employing any farther auxil-
In carrying out my improved

~ process, for ez.ample in a cylindrical mould

30
“not to pour the molten metal into the said

‘having

an inner co-axial or cylindrical
backmfr and guiding wall, it is preferable

- mould until the latter has attained 1ts iull
- running speed.

-_.35 '

A fmther object ot my invention is to
provide, in lieu of the said cylindrical 1n-
ner backmg and guiding wall, suitable
means of a different type for 1&131110‘ oL

- oulding the molten metal or alloy in an up-

o Ward d11 ection in the mould, and such means
may be arranged and disposed in the mould
- to Iadlally extend therein towards the cir-
- cumferential wall thereof.
“the radially disposed member or members
- may comprise simple ribs or plates or ver-
.45
“members may be mounted in the nmuld n

40

20

In particular

tically arranged rollers, and 1f desired, such

a manner whereby a certain resiliency 1s
afforded in order to accommodate the pres-
sure due to the shmnkmg o:t the meta] o1
alloy on cooling.

My invention 1s especmllv intended for

jube in making rings or short tubes which

e to be cut alonﬂ aﬂal lines and rolled

| tthlxIleSS

tively

1etal or alloy,

To obviate this disadyv antaﬂo t

out to form sheets or plates of a desired

facture of such rings or Short tubes, for the

The method of centritugal cast-
1ng 18 of particular advantage an the manu-

6>

reason that rings and tubes havmo’ rela-

and the thus produced rings and tubes will
be free from all pores and ﬁ‘lW’S and can be
gquickly rolled out.

The cutting of the rings or shmt tubes
is usually done by an operdtlon of its own.

In order to avoid this operation and to there-
by shorten the whole of the process and re-

-duce the cost, 1 provide 1n some cases a rib

on the inner surface of the mould extending

preferably lengthwise or vertically there-
in and projecting radially from the said sur-
face to such an extent as to ensure the pro- -
duction of a casting in the shape of an open
‘The provision of a rib
118 type further ensures the advantage

or S. 1t Ting ov Lube

of goreater density of the casting owing o

“the fact that the resistance opposed Ly the

rib to the quick moving metal produces an

Imerease of the inner pressure of the molten

metal in the mould.
1t is known in the art of (,entl 1fugal cast-

bpu;,d at the time of -pouring the molten
the latter will be thrown to-
wards the side wall of the mould in the form
of a very steep spiral. Hence the fed metal

accumulates mainly at one place 1n the
mould so that accidents can occur due to

the unequal load at the high running speed.
he he_lembe-
to form a

fore mentioned rib 1s Lllldl(?"’%

kind of stationary vane e\tendum radially
a certain length towards the (.,entle of the

thin walls can be produced theleby -
60
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70
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| mu that when the mould has a high running

85

90

cyhndllca,l mould and in some cases even

by particular circumstances. ‘The thus en-

a, nwmber of similar au\llmly vanes disposed

near the centre or axis thereof, 1t required -

95

Jlarged rib or vane may be associated with

a certain distance apart from each other in
1:1(11.:.11 positions and located preferably in a

synunetrical relationship on the bottom of

the mould and a certain distance remote
from the side wall of the latter so as to

around on the inner surface of the wall
without being 1mpeded by sald aumllary

V&HES.

100

~allow the molten metal or alloy to pass

106



In this manner an even distribution of the
molten metal or alloy over the inner surface

of the side wall of the mould is ensured,

even though the metal or alloy is poured
into the mould while the latter is running
at Tull speed, without any liability to dan-

- gerous accidents.

10

The structure embodying the novel fea-
tures of my invention is hereinafter more
fully described and illustrated in the ac-
companying drawing, in which—

- Figure 1 is a vertical sectional view of a

15

20

2 thereof;

30

- 36

mould for casting a ring or short tube in
accordance with my invention;:

Figure 2 is a vertical sectional view of a
valve-controlled funnel for pouring the
molten metal or alloy at one time into the
mould ; D

Figure 3 is a view similar to Figure 1
showing a modified construction of the
mould, | '

Figure 4 is a similar sectional view illus-

trating a further modification of the mould;

Figure 5 is a partial horizontal section

Figure 6 is a view similar to Figure 1
showing a third embodiment of my inven-
tion and .

Figure 7 is a plan thereto.

The mould shown in Figure 1 is, from a

~general aspect, constructed so as to have the

usual shape of modern moulds for centrif-

ugal action. To this end the cylindrical
-mould or receptacle « is rigidly connected

with a vertical shaft supported in bearings,

not shown, and provided with a driving

.. pulley m. The inner cylindrical face of the

40

49

~ forming an annular free space correspond-

b0

58

side wall of the mould diametrically corre-
sponds to the perimeter or outer face of
the ring or short tube to be cast in the
mould, and mounted in the mould co-axially
therewith 'is a cylindrical hollow body e.
The sald body ¢ is rigidly attached to the

~cover ¢ so as to be freely suspended, with

the 1nner or lower end projecting vertically
towards the bottom e of the mould, but re-
maiming a certain distance therefrom, thus

Ing in width to the thickness of the ring
or short tube to be cast. The distance be-

tween the inner end of the inserted cylinder

or body ¢ and the bottom ¢ of the mould is
determined in. accordance with the require-

ments of the case that is to say, it must al-

ways be sufliciently wide to allow the entire

~charge to rise in the annular space =.

It goes without saying that both the in-

- ner face of the side wall of the mould ¢ and

€0

the outer face of the suspended cylinder ¢
may be given any desired shape or contour,
so that besides rings or short tubes other
articles of different shape can be produced

‘1n the mould by centrifugal action. If re-

- quired the inner cylinder ¢ may be made of

~ N | - 1,515,953

a ﬁlurality*of parts detachably united so as 65

to afford a means for readily removing the
cast article from the mould, as will be easily
understood by those skilled in the art.
Figure 2 1illustrates a device for pouring
the molten metal or alloy into the mould in
a manner which 1s particularly suitable in
connection with my improved casting proc-

70

ess. The device comprises an upper conical

portion or vat f and a lower conical portion

g9, the two portions constituting a kind of a
funnel with an intermediate, horizontal par-
tition ¢ forming the bottom of the vat f.
The conical portion ¢ has a tubular exten-
sion £ of sufficient length to terminate freely

near the bottom e of the mould provided

that the pouring device is placed on the
mould shown in Fig. 1. The bottom o of
the vat f 1s provided with an opening or a

plurality of openings for the molten metal
~or alloy to pass therethrough. In the em-

bodiment shown two such openings ¢ are
provided. The openings ¢ are of conical
shape to thus form the seats of two conical
valves ¢ each having a stem » pivotally con-
nected at s in any appropriate manner to a
controlling lever 7 which 1s supported in a
bracket ¢ firmly attached to the wall of the
vat /. By manually turning the lever about
1its pivot ' the two valves 2 can be lifted
from thelr seats simultaneously so that the
charge of molten metal or alloy in the vat
f will be caused to flow out from the tubular
extension 4 to the bottom of the mould.

The cross-sectional areas of .the conical
portion g and of the tubular extension % are
so adjusted that the molten, metal or alloy
flowing down from the va,t/f can collect in
the conical portion ¢ inorderto flow out of the
end of the tubular extension ¢ into the mould
as one continuous charge. Coarse impurities
of the molten charge poured into the vat f are
retained by a perforated straining plate %
preferably consisting of refractory material
and which is mounted in the upper part of
the. vat for the purpose, that impurities, slag
and the like subsequently have sufficient time

to rise in the molten mass and separate at

the surface thereof, since the valves ¢ arenot
opened, until the whole of the charge of
molten metal or alloy has been poured into
the vat f.
_ The operation for casting a short tube or
ring as above exemplified is as follows :—
The mould is imparted a particular run-
ning speed corresponding to the -solidifying
or melting temperature of the casting metal
or alloy and to the size of the ring or short
tube to be cast. As soon as this speed is

attamed the molten metal is poured into the

vat f of the superposed feeding device and
caused to flow out therefrom as one complete
charge onto the central portion of the bot-
tom ¢ of the mould. As the whole of the
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- -'-'-('har-:re thus supplied to the nmuld is thrown

agdmﬂt the side wall thereof, it immediately

~ rises in the space 7 between the said wall and
- the inserted backing cylinder ¢, owing to

centrifugal action, thus forming a ring or
“short tube which will sohdlfy by or ‘ldll‘"lll} _

~ cooling.

In the mould the Whole of the molten. mess

 or charge undergoes an approximately uni-

10

form pressure due to centrifugal action and

the resistance opposed by the wall of the

~mould, and since the charge can be made to

15
- and the articles can be removed from the

contain just as much molten metal or alloy

as required to completely fill the annular

~mould in a perfec‘ly finished condition, that

35

~ is to say, they will have smooth inner and
outer surfaces. -

In the embodiment of my mventlon shown-
~in Figure 3

a vertical roller 7 1s provided
within the mould « in lieu of the cylinder ¢
of Figure 1. The roller  1s carried by two

T adial arms ! supported by a central or axial
> standard /%, and may be mounted resiliently
- 1n any sulta,ble manner.
~ stationary or adapted to rotate.
~provision will be made for adjusting the

The roller may be

roller with relation to the side wall of the

mould, that is to say, for adjusting the dis-
tance therebetween so that articles such as
 rings or short tubes may be made having
- walls of any desired thickness.

- Instead of a single roller a plurahty ot__
Iollers or equivalent confining members, such
‘are intended, it is to be understood, that the

as ledges or bars and the like may be em-

ployed In any case a retaining and confin-

~Ing member of the stated kind wﬂl act, dur-

40
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~ with a vertical shaft & having a pulley m
- for driving it. On the inner cylindrical face _-

ing the rotation of the mould, to evenly dis-

.trlbute the aseendmn* molten meta,l SO that

a ring or short tube having a wa,ll of uni-

- form Thickness in the whole of its length wﬂl
~ be produced.

In the modification 1llustrated in Figs. 4
and 5 the mould likewise comprises a cylin-
drical vessel or drum e« rigidly connected

of the mould & a vertical rib p is provided,
said rib extending from the bottom to the

~ top or cover of the mould in Figure 4. In
~ some cases a rib of a shorter lenn*th will be
sufficient, the required length of the rib de-

pending merely upon the leno'th of the short
tube or the like to be cast 1n the mould. The

rib may be ﬁlmly attached to or made inte-

0‘1‘:-11 with the side wall of the mould « or it
- 'may be mounted in the mould so as to be re-

~ movable and exchangeable.
G0

‘The advantage of the rib p ~resides in
th’tt e. g. in case of casting a lmllow ingot
or short tube, the latter will have a- slit_or

~joint, so that on cooling a ready contraction
~will talke place and the ncrot or tube can

‘tionary vane.

Preferably

_- be easily 1emoved from the mould, and fur-
ther that the thus obtained mgot or tube

e

6o

need not be cut 1n order to be transformed

rolling or in any other suitable way.

In the embodiment of my invention shmvn-
p* on the inner

in Figures 6 and 7 the rib

into a plate of 'any desired thickness b;y

face of the side wall of the cylindrical mould
1S racially enlarged to form a kind of a sta-

o

Slmllal radial vanes
provided in the mould at a certain distance

p* are

apart from each other in a symmetrical con- -

ﬁﬂ*uratlon or order.  These vanes

»?, how--
_ever, are not connected with the side wall.’
‘space n there will be no dead-head nor waste o

of the mould, but they are positioned a

certain distance remote thereirom so as to

80

‘1ff01d a clearance or passage between the

wall and the outer vertical edge of the rib,

so that the-molten metal or alloy may evenly .

| dlstllbute itself over the whole of the mner
circumference of the mould .
p* is constructed so that it wﬂl :

The vane
at least be as high as the ring or short tube

85

to be cast 1n the mould since the purpose of

this vane is to pr oduce a longitudinal slit

in the cast article over the: Whole of the

90

length or helght of the latter, whereas the
other vanes p? may be, 1t deswed of a less

height.

be seen that simple and efficient means are

Trom the foregoing deserlptlon it will

05

herein provided for accomplishing the ob-

jects of my invention, but while the elements
or members shown and described are well

adapted to serve the purpose for which they

invention is not limited to the precise con-

purview such chanﬂes as may be made with-
in the scope of the qppended claims.

What I claim 1s:—

connected with the inner face of the side

wall of said receptacle and extending ra- '

dially toward the centre of the receptacle

- to form a kind of a vane, and a plurality of

similar radial vanes positioned a distance
~apart from each other and a distance re-
mote from the said inner face of the recep-
tacle, essentially as and for the purpose set_

forth.
2. A mould for centrlfugal casting com-

prising a hollow receptacle; and means In
said receptacle spaced from the wall for
evenly distributing the metal to be cast and

100

.stluetlen set forth, but includes within its

- 310_5:
1. The mould eomprlsmg a cyhndmcal o
hollow receptacle, a cover, a vertical rib-

110

115

120

means for prowdmw a longitudinal slit in

the casting.

3. A mould for centrlfugel eastmg com-
prising a hollow receptacle; a cover for said

1eceptac]e having a central opening therein

‘through which the casting metal 1s adapted

125

to be poured and means in said receptacle =

‘_spaced from the wall ef said receptacle for :



10

%

evenl] distributing the metal to be cast and
means for providing a longitudinal slit in
‘the casting. S '

4. A mould for centrifugal casting com-
prising a hollow receptacle; and a plurality

of radially arranged vanes mounted.in the

‘mould .and spaced from the wall of said re-

ceptacle for evenly distributing the metal to
be cast. + - |

5. A: mould for centrifugal casting com-
prising a hollow receptacle: and a plarality

- of radially arranged vanes mounted perpen-

dicularly cn the bottom of the mould to pro-
vide a space between the side wall of said

> receptacle and the vanes for evenly dis-

. tributing the metal to be cast.

6. A-mould for centrifugal casting com-

. prising a hollow receptacle; a plurality of

=)

radially arranged vanes mounted perpen-
dicularly on the bottom of the mould to pro-

- vide a space between the side wall of said

receptacle and the vanes for evenly dis-
tributing the metal to be cast; and a rib

mounted perpendicularly on the bottom of

1,515,053

the mould and on the side of the receptacle
for providing a longitudinal slit in the cast-
Ing. .

7. A mould for centrifugal casting com-
prising a hollow receptacle; a plurﬁity of
radially arranged vanes mounted perpen-
dicularly on the bottom of the mould to pro-
vide a space between the side wall of said
receptacle and the vanes for evenly dis-
tributing the metal to be cast; a rib mount-
ed perpendicularly on the bottom of the
mould and on the side of the receptacle for
providing a longitudinal slit in the casting;
and means for rotating said receptacle.

8. A mould for centrifugal casting com-
pr sing a -receptacle having a bottom and
wall portions; and a plurality of radially
arranged vanes mounted on the bottom por-
tion in said receptacle and spaced from the
wall for evenly distributing the metal to be
cast.. |

In testimony whereof I aﬂiximy signature.

SIEGFRIED JUNGHANS.
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