Feb. 3,1959 = s. A KILPATRICK _ 2,871,529 .-
' APPARATUS FOR CASTING OF METAL o

Filed Sept. 7. 1954 . I | - 2 Sheets-Sheet.1
/IIIIIIII' VWII)
FIG 1. \ __ ? s 5
- \ - 1 N
\ / N
k\ g&\\\\\ < |

13 12 14
11 ‘ .
G X\
FIG. 2. Y7l \— 11
' AR - _ ‘: ‘ . AW
| O = E? | EE: ‘-EE
, S& KD O
RO __{)
/. | 2>,
“‘ s b ] \
0 =7 '
rmuan® “*‘ \\\\\\‘L‘I
4 5;1
%"’?;_ -19%.‘__
™ r e
°(L° | It o
“‘4-..-/ = o _*';-.-..-/ |
i —

| LNTQQVTOR |
s:rﬂmazy 7. RILPF& TRICK

BY Q
ﬂTToRNF-Y



Feb. 3, 1959: | - S. A. KILPATRICK 2,87'15529
. , APPARATUS FOR CASTING OF METAL | _
Filed Sept. 7. 1954 . '-. | - 2 Sheets-~Sheet 2

Too 2
By
A2 __5 3__4% RO

? a1,

G s

'  INVENTOR.
ST)’-SNLEY A, RILPATRICR

e

ﬂT’I‘ORNB"i‘Y A '



United States Patent Office

2,871,529
 APPARATUS FOR CASTING. OF METAL"

b

Stanley A. Kilpatrick, Spokane, Wash., assignor to Kalser- |

Aleminum & Chemical Corporation, Oakland Calif.,-

a corporation of Delaware
Application September 7, 1954 Serial No. 454, 539
11 Claims. (Cl 22—57 2)

This invention relates to the casting of metals. More
partmularly, this invention relates to apparatus fer use

in the continuous casting of metal.
In one method of continuous casting, molten metal is

fed into one end of a relatively short open-ended mold_

shell which is cooled by suitable means. The casting is
continuously withdrawn by any suitable means from
the opposiie end of the mold shell while at the same

time a supply of fluid coolant, e. g. water, is applied

continuously to the casting as it emerges from the mold
shell. '

a strictly eontmuous nature (in which the casting 1is cut

to length without mterruptmn of the casting precedure)_

or where the casting is of a semi-continuous nature; 1. €.,

a casting of desired length may be cast, the flow of metal |

stopped, the casting removed and the procedure eem-
menced anew.

While the appheatren of coolant dlreetly to the castmg
as it emerges from the mold shell has served to promote

rapid freezing of the metal and to improve metallurgical
quality considerably, it was found that uninterrupted

flow of coolant down the surface of the eastlng often
leads to excessive internal stresses resulting in the occur-
rence of defects such as splits and cracks.
be avoided, without losing the advantages of direct cool-
Ing, by proper restriction of the length of travel of the
coolant down the surface of the casting thereby over-
coming excessive cooling of the casting.

Various means have been proposed for accemphsh—.
ing restriction of the coolant flow. One means is to

collect the coolant by the use of a cup. arranged. to- fit
around the emerging casting at a suitable ‘distance from

the mold ‘shell and wherein the casting passes through

a suitable aperture in the bottom of the cup... Due to the
provision of clearance between the casting and the edge

of the aperture some coolant tends to pass along the
TO L
minimize such leakage a gas stream, wherein the eas_tmg;
surface forms one wall of the gas chamber, is. provided

casting beyond the point of exit from the cup.

below the cup to perform the function of a sealing means
against passage of coclant through the clearance and to

This may
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The term “continuous” casting as used herein is 25

intended to include casting procedures which may be of
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therein or wherein nozzles are provided on the tubular
members. Coolant removal means of this type have the
disadvantage that it is often difficult to obtain the desired
even removal of the coolant due to factors such as out
of allgnment of the ]ets, lack of uniformity and smooth-
ness in the jet openings, overlapping of the air sprays
from ed]acent jets or nozzles, and variations in alr pres-
sure.

Accordingly, it is the primary. purpose and object of
this invention to provide a novel apparatus for coolant
removal which overcomes or substantially reduces the
dlsedvantsges present in the use of apparatus as here-~
tofore known.

Another object of this invention is to provide a simple
and efficient means for obtaining a substantially even .
level of coolant removal from a casting over any desired
portion of the periphery of the casting durlng the comn-

tinuous casting thereof. | |
‘Other objects and advantages of this invention will be- |

apparent from the following descr1pt1011 thereof taken in
conjunction with the accompanying drawings, wherein:

Figure 1 is a fragmentary diagrammatic illustration,
parily in section, of a vertical section through part of
a continuous casting apparatus showing one embodiment
of coolant removal apparatus embedymg the principles
of the present invention, -

Flgure 2 is a fragmentary dlagrammatle illustration,
partly in section, of the coolant rernoval apparatus of
Figure 1 but where such apparatus is provided at differ-
ent levels along the casting,

Figure 3 is a vertical section, with parts removed for

| .purpose of clarity, of another embodrment of apparatus
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of the invention,

‘Figure 4 is a fragmentary frent elevatlon of the ap-
paratus of Frgure 3, taken along the llnes 4—4 of
Figure 3, -

Figure 5 1S-a vertlcal seetlon, with parts removed for
purpese of clarity, of a modification of the apparatus
shown in. Flgures 3 and 4,

Figure 6 is a vertical section, with parts remeved for
purpose of clarity, of a further embodrment of the in-

- vention, and

45

Flgure 7 is a fragmentary front eIevatmn of the ap-
paratus of Figure 6, taken along the lrnes 7—7 of
Figure 6.

According to the present mventmn, in .a continuous

- casting process of the type described hereinbefore wherein

- there is a restriction of the length of travel of the coolant

60

down the surface of the casting, there is provided an
1rnpreved coolant removal apparatus whereby the gas
which is used for removmg the coolant from the casting

- contacts the casting at a substantially uniform pressure

- and without substantial variation lengthwise of the cast-

o9

remove any coolant which does manage to pass there-

through,
satisfactory since close control of the gas flow and even
level of removal of the coolant is extremely difficult due
to ‘variation in clearance space between the casting and

the collector cup and gas chamber apparatus which fits

around the casting caused by surface irregularities on the
casting.
‘adapted to a wide range of adjustment.

It has '11‘10 been proposed to rely srmply upon g£as

streams, e. g., air streams, .to remove the coolant from
Also, it has been pro-

the casting at the desired level.
posed to use a pair of air streams acting in opposed direc-
tions to-remove the coolant from the casting. The ap-

paratus for such gas streams may take the form of
tubular members provided with openings to form jets .

A coolant collector of this type is not very °

60

Also, such apparatus is cemphcated and . net 2
85
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ing such that the coolant may be removed at a sub-

“stantially constant level over any desired portion of the

periphery of the casting. As distinguished from appara-
tus heretofore known for effectively removing all or
substentrally all of the coolant from the casting wherein
use is made of a plurality of jets spaced from the cast-
ing and dlreeted to discharge a plurality of gas streams
against the casting, the apparatus of the present inven-

~tion provides for the gas directed toward the casting

being substantlally in the form of what may be termed
a-“sheet.” To produce such a gas stream there is pro-
vided at least one deflecting surface so constructed and
arranged relative to the casting and jets that the plurality

~of gas streams impinge against such deflecting surface
-prior to contact with the casting thereby compensating

for such things as out of alignment of the gas streams,
pressure variation, overlapping of adjacent streams, etc.,
and provrdlng substantlally a gas sheet directed teward.

-the. castmg



i
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~The term “gas,” as used hereiﬁ, is mtended to Eapply_to_
any suitable gas, including air, nitrogen, the noble gases as |

well as any other gaseous media.
utilized since it is
hazardous,

~ The invention will now be more fully described in

Air is commonly
the most economic gas and is. not -

&t

conjunction with the accompanying diagrammatic draw-
ings, it being understood that the drawings are to be -
considered by way of illustration rather than limitation .

with regard to the present invention.  As can beé seen

from Figure 1, a casting 1 is emerging from the open-
ended mold shell 2. A coolant jacket 3 is provided as
means for cooling the ‘mold shell. Suitable inlet and

10

outlet means, 4 and 35, respectively, are provided in the

~coolant jacket for passage of coolant, which preferably -
It 1s to be noted that other means for ccoling

i1s water. f
the mold shell may be used as, for example, the use of

coolant spray rings or a spray box wherein the coolant, -
mold shell, may flow down onto

after contact with the

the casting.  Below the coolant jacket is provided a

20

means 6 tor applying coolant to the casting. Such means -

may comprise a pipe 7 provided with a plurality of open-

ings 8 which are directed at an angle to discharge coolant

on the casting. Alternatively, the openings 8 may con-
sist of merely an elongated slot. If desired, the means

R
oA

for applying coolant to the casting can be ‘combined
with the mold s_hf:ll" cooling means in various well known

manners.

~Below the coolant means 6, and spaced from the cast-

ing, is a member 9 which
of nozzles or jets 16.

is provided with a plurality
Member 9 is connected to a. .

30

suitable source of compressed gas (not shown) and forms.

a chamber for receiving
jets 10 is
affixed in
independently thereof.
of plate 11 extends

positioned a deflector plate 11 which may be

the gas. Above member 9 and

sutitable 'manne_r'to_ member 9 or be supported.
As shown, the forward portion
beyond the ends of jets. 10 foward

the casting an_di"al_so IS 'disgosed" at an angle toward ‘.
the mold shell 2. Although not shown, suitable means. :

may be provided for support and adjustment of the posi-
tion of the jets and- deflector plate. relative to. the mold
shell.
gas streams issuing therefrom will be
against deflector member 11 and the
strteams then directed against the
the arrows. Where there

caused to impinge
thus modified gas

15 any tendency for coolant

casting as indicated- by

40

The jets 10 are disposed at such angle that _tI‘fo::-'E

removed from the casting by the gas stream to fall down-

wardly relatively close to the casting, the deflector mem-
ber 11 will function also to deflect such coolant away
from the casting. I |

Where the casting possesses a cross-sectional configura-
€S, €. g, square, rectangular,
to selectively remove the coolant

along the casting to assist in main-

tion having corners or edges, e
etc., 1t may be desired to
at: different levels
taining uniform cooling of the casting, it being known
that generally the metal at the corner or ed '

of a casting tends to ccol at a fasfer rate. due to the

corner or edge portions

50
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from the faces of the casting and, as such, require the
gas receiving chamber and deflector plate to extend com-

pletely across the edge. |

Figures 3 and 4 illustrate a modification of the coolant
removal apparatus shown in Figure 1 wherein the gas
receiving chamber, jets and deflecting surfaces are sub- -
stantially combined in one part. As.shown, the assgmbly
comprises an upper part 16 and a base 17 suitably
affixed together to provide a gas chamber and wherein

‘part 16 is comprised of a downwardly projecting rear-

ward portion 18, a top portion 19, a forward and
upwardly projecting deflector portion 20, a forward and

~downwardly projecting portion 21, and a plurality of

jets 22. Figure 5 illustrates a modification of the appa- |
ratus shown in Figures 3 and 4 wherein the forward
and downwardly projecting portion 21 is replaced by
member 23 which extends upwardly close to the deflector

portion 20 thereby defining a slot 24. -

Figures 6 and 7 illustrate a further modification of
the coolant removal apparatus shown in Figures 3-5.
The: apparatus comprises an upper part 26 and a lower
part 27 which are- suitably affixed together. Part 26

1s composed, of a rearward and downwardly projeet%n’_gj
portion 28, a top portion 29 and downwardly projecting
5 portions 30. The lower part 27 is composed of a base
- portion 31 and a forward upwardly extending portion

32, the top of portion 32 cooperating with the forward
end of top. portion 29 to. define a slot 33. Assembled

‘parts 26 and 27 define therebetween chambers 34 and 35.

The function of downwardly projecting portidng 30 is
to act as a further equalizer to compensate for due_ctu?n‘. )
of flow of incoming gas, pressure variations, etc., in

- that ‘gas entering chamber 34 will be first caused to pass.

through the plurality of passages. provided. by portions _
30 before entrance into chamber 35 and exit through.

slot 33. Such additional structure may. be added. to the
other coolant removal structures illustrated.

It will’ thus be seen. that by means of the present..

‘invention, apparatus is provided which will produce: the

desired even level of coolant removal and which. may be-
used for removing coolant around the entire per;p}}ery-_”
of the casting or for coolant removal only. over a desired.

portion of the casting periphery. Although the invention.

has been illustrated in connection with the production.
of a casting having a circular or square cross-section, it
will be understood that it is applicable to. the production.
of castings of various cross-sectional configurations, e. g.
square, circular, rectangular, elliptical, etc. Where selec-
tive removal of the coolant at different levels over given.
portions of the periphery of the casting. is desired, simul-
taneous use can be made of the apparatus of the invention.
at various levels on the casting, as described hereinbefore.
It will be obvious that various changes, modifications.
and alterations may be made to the present invention
without departing from the spirit and scope thereof. and.
it is not-to be taken as limited except by the appended.

- ¢laims herein.

greater surface area for heat abstraction per unit amount -

of metal than exists with regard to portions of the casting

between the corners or edges. In such case provision
may be made for the apparatus of |

the. invention. to be

60

used at different levels as illustrated in Figure 2, wherein

12 denotes a casting having a substantially square Cross-
section and wherein

the surface of the casting comprises -
rounded corners 13 and flat surfaces 14 located. between -

the corners. As can be seen, a suitable. gas receiving
member 9’ having nozzles or jets 10.-mounted thereon ﬁ
and a deflector plate 11’ positioned thereabove . is . pro-..

vided at each corner 13 at a level which . is.closer to-
the mold shell than the means for removing ccolant from:
the flat surfaces 14. Where the. cross-section of the cast--
ing is substantially rectangular and the edge . thereef is.

relatively thin as compared to the width, it may.be desir-
able to remove. the coolant.completely. across the-edge: at-

a level different from that where the coolant is removed:.75

What is claimed is;: S

1. In apparatus for the continuous casting of metals.
comprising a mold shell, means for cooling said mold’
shell, means for applying coolant upon a casting emerging .
from said mold shell, the combination therewith of means.
positioned’ below said means for applying coolant to.
said casting for effectively removing said coolant at .a.
substantially -even level, said: coolant removal means com- -
prising-a chamber for receiving gas, said chamber being
provided with a plurality: of ‘gas jets for passage of gas.
therefrom, and at least one. deflecting surface against
which the gas issuing from said jets impinges upon, said
deflecting surface being so constructed and arranged rela-
tive to the casting and the jets that the gas will be directed
against the casting to effectively remove the coolantat a
substantially even level. R - )

2: An- apparatus- according to claim- 1: wherein- the:
means for-defiecting the gas-includes two spaced surfaces:

which define a:slot therebetween:
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3. In apparatus for the continuous casting of metals

comprising a mold shell and means for applying coolant
to a casting emerging from said mold shell, the com-
bination therewith of a plurality of gas jet nozzles posi-
tioned below said coolant means, a deflector positioned
above said nozzles and fixed relative thereto, said deflec-
tor extending to a point closer to the casting than said
nozzles, said deflector being so constructed and arranged
and said nozzles being directed to discharge gas in a
direction such that the gas will impinge upon said defiec-
tor and then be directed against the casting at an angle

10

toward said mold shell to effectively remove said coolant

from the casting at a substantially even level.

4, In apparatus for the continuocus casting of metals
comprising a mold shell and means for applying coclant
to a casting emerging from said mold shell, the combina-

‘tion therewith of a chamber for receiving gas therein

positioned below said coolant means, said chamber being

provided with apertures therein through which the gas

will flow therefrom, and a deflecting surface provided
above said apertures and extending toward said casting

15

20

and being so constructed and arranged relative te the

casting and apertures that the gas flowing from said
chamber will impinge upon said deflecting surface and
then be directed against the casting and at an angle
toward said meld shell to effectively remove said coolant
from the casting at a substantially even level.

5. Apparatus according to claim 4 wherein a second
surface is provided from the forward end of said first
mentioned deflecting surface thereby defining a slot
whereby said gas, after impingement upon said first de-
flecting surface, is directed through said slot and against
- said casting to remove said coolant from the casting.

6. In apparatus for the continuous casting of metals
comprising a mold shell and means for applying coolant
to a casting emerging from said mold shell, the combina-
tion therewith of a chamber for receiving gas therein
positionsd below said coolant means, said chamber being
provided with a substantially continucus slot d1sposed
to discharge gas against the casting substantially in the
form of a sheet of gas and at an angle toward said mold
~ shell to effectively remove the coolant from said casting.

7. Apparatus accordmg to claim 6 wherein a second
chamber is provided in gas flow relationship with said
first mentioned chamber, said chambers being connected
by means of a partition provided with openings there-
through, whereby the gas first enters said second cham-
ber, passes through said openmgs and then is dtscharﬂed
through said slot. | |

8. In apparatus for the continuous t:astm'-':'r of metals

29

30
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comprising a mold shell, means for cooling said mold

shell, means for applymg coolant upon a casting emerg-
ing from said mold shell, the combination therewith of
means posmoned below said means for applying coolant
to said casting for effectively removing sald coolant at a

suastantlally even level,

said coolant removal means |

comprising a chamber for receiving gas, said chamber

being provided with a plurality of gas jets for passage.
- 60

of gas therefrom, and at least one deflecting surface
acainst which the gas streams issuing from said jets

- impinge upon, said deflecting surface being disposed rela-

“tive to the casting and the jets such that the gas streams
impinging upon said surface will be directed against the
casting and wherein the deflected gas streams will be
substantially in the form of a sheet of gas.

9. In apparatus for the continuous casting of metals

comprising a mold shell and means for applying coolant

around substantially the entire periphery of a casting

emerging from said mold shell, the combination there-

with of a plurality of substantially uniformly spaced gas

0

| 6 |
jet  nozzles positioned below said coolant means and
adapted to substantially surround the casting, a deflector |
member positioned above said nozzles, said nozzles be-
ing directed to discharge gas streams in a direction such -
that the gas streams will impinge upon said deflector and
then be directed against the casting at an angle toward

said mold shell and 1n substantially the form of a sheet
of gas to remove said coolant from the casting.

10. In apparatus for the continuous casting of metals
comprising a.mold shell, means for cooling said mold
shell, means for applying coolant upon a casting emerging
from said mold shell, the combination therewith of
means positioned below said coolant applying means for
effectively removing said coolant at a substantially even
level, said coolant removal means comprising a chamber

for receiving gas, said chamber being provided with a

plurality of gas jet nozzles for passage of gas therefrom,
and at least one deflector plate positioned above said
nozzles and against which the gas issuing from said
nozzles impinges upon, said deflecting plate being so con-
structed and arranged relative to the casting and the
nozzles that the gas will be directed against the casting

to effectively remove the coolant at a substantially even

level and wherein the portion of said deflecter plate con-
tacted by the gas is direcied at an angle toward the mold
shell, -

11. In apparatus for the contmuous casting of metals,
wherein the casting is of such a cross-sectional configura-
tion that certain portions of the casting have greater

surface area for heat abstraction per unit amount of metal

than other portions, comprising a mold shell, means for

~applying coolant upon a caatlng emerging from said mold - |
shell and wherein coolant is applied around substantially

the entire periphery of the casting, the combination there- |
with of a plurality of means positioned below said coolant -

‘applying means for effectively removing said coolant

from various portions of the casting periphery, each such
coolant removal means comprising a chamber for re-

“ceiving gas, said chamber being provided with a plurality

of gas jets for passage of gas therefrom, and at least
one deflector surface positioned above said jets and

against which the ‘gas issuing from said jets impinges
upon, said deflecting surface being so constructed and
arranged relative to the casting and jets that the gas
will be directed against the casting to effectively remove
the coolant at a substantially even level and wherein the
portion of said deflector surface contacted by the gas is

‘directed at an angle toward the mold shell, the jets of

each such coolant removal means being substantially
uniformly spaced apart, the combined removal means

being adapted to substantially effectively surround the

casting with the coolant removal means adapted to be
adjacent the portions of the casting having greater surface

~ area for heat abstraction per unit amount of metal being

positioned closer to the mold shell than the coolant re-

‘moval means - adapted to be ad]acent other porttons of
 the castlng |
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