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William H. D. Horsfall and Maunsell B. Jackson,
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Application March 2, 1936, Serial. No. 66,615
4 Claims. - (CL 22—57)

This invention relates to means for préventing
the formation of oxides on the surface of cast-

ings. Heretofore during the molten, plastic, and -

_eooling periods in the process of making castings,

5 it has been the practice to allow the metal em- -

ployed to be exposed to the atmosphere or other
sources of oxidation. This resulted in the forma-
tion of oxides, commercially called scale, on the
surface of the casting and the removal of this

10 scale involved both cost of machining and loss of
material. . . .
In the casting of copper wire bars this loss on
account of the scale was very considerable and

it is to the making of these wire bars without

15 scale that this invention more particularly re-
lates. 'The scale on- the said bars is formed by
the oxyegen in the air combining with the highly

heated copper to form a thin coating of CuO. "

The copper immediately below this oxidized coat-
' 90 ing combines with the CuO forming Cu:O which
results in the finjshed casting having a contami-
nated upper layer.

.The object of the present invention is to pro- .

vide simple means for producing cast metal which

o5 will be in proper condition for use when removed
from its mold, and for preventing the formation
of oxides on the surface of molten metal.

We attain our object by providing means for
expelling and excluding air from the vicinity®of

30 the hot metal until such time as its temperature
drops below the oxidation point.

The constructions are hereinafter more fully
described and are illustrated in the accompany-
ing drawings inh which

" 35 Fig. 1is a plan view of part of & casting ma-
chine showing our invention applied thereto;

. Fig. 2 a section on the line 2—2 in Fig. 1;

Pig. 3 a section on the line 3—3 in Fig. 1;
Fig. 4 a section on the line 4—4 in Fig. 1 show-
- 40 ing the feed spout; pouring ladle and spouts; .
Fig. 5 a section on the line 5—5 in Fig. 1;
Fig. 6 a side elevation of a modified form of
machine, the hood and casing being shown in
section; - : ’

45 ' Fig. T a cross-section on the line 7—1 in Fig. 6; »

Fig. 8 a plan view of another modified form of
machine; '
Fig. 9 a cross-sectional detail on the line 9—9
- in Fig. 8; i

50 | TFig. 10 a plan view of part of a modified form-
of the invention in which the inner and outer

"sides of the molds are concentric;

Fig. 11 a cross-section on the liﬁe it—if in -

_ Fig. 10; _ . -
55 Fig. 12 a cross-sectional detail of a mold and

hood showing a rubbing strip carried by the
latter; _O- . )
Fig. 13 a plan view of a modified form of mold
in which the rubbing strip is. carried by curved
fins or projections cast integral with the mold;
Fig. 14 a cross-section of the mold shown in
Fig. 13; e : .
Fig. 15 a plan view of a modified arrangement
of molds showing a hood and cover thereon; and
Fig. 16 a cross-section on the line 16—16 in Fig.
15, :
In the drawings like numerals of reference in-
dicate. corresponding parts in the different fig-
ures. I :
Referring to Figs. 1 to 5, { is a “Walker” cast-

“ing machine which is well known in’the copper

casting art and comprises a plurality of molds 2

' tiltably supported on radial arms 3 carried by
‘g turntable 8. The latter is-suitably supported

and rotated to move the molds past the filling
point A to a point (not shown) where the molds
are turned upside down to dump the solidified

10

metal therefrom. ‘The surfaces of the molds -

which contact with the molten metal are there-
after covered with bone ash and the molds are
then turned right side up for receiving fresh

-moltep metal when they come round to the filling
station A. : . "

To exclude air from the castings in the molds
until the temperature of the castings drops be-

30

low the oxidation point, we provide a hood 5 -

extending transversely across but spaced from
the tops of the molds. The hood has side flanges
6 which extend downwardly past the inner and
outer sides of the molds so that the latter are
free to travel through the hood which extends.

35

longitudinally from the filling point A to a point -

in the circumference of the machine where the

castings have cooled to.a temperature below the -

oxidation point and are therefore immune to the

40 -

chemical action of oxygen. Any suitable means

such as one or more pipes 1 may be utilized to
introduce a non-oxidizing gas, such as a reducing
gas, an inert gas or steam, beneath the hood 5
whereby all alr therein will be driven out and-

excluded therefrom.

.The quantity of gas used.v may be ‘minimized

. by providing strips 8 of suitable material such as
~ asbestos carried by either the molds 2 or the

hood side flanges 6 for rubbing against the other
of the said parts. In Figs. 1,3 and 5, the molds

45

50.

are rectangular in plan and their sides are pro- -

vided with longitudinal grooves 9 adapted to re-

“ceive tangs 10 on side extensions |1 having their

faces adjacent the flanges 6 curved. The said.
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faces are substantially concentric to the hood
flanges 6 and carry the strips 8 for closing or

substantially closing the space between the
flanges 6 and extensions {{. The opposite ends

of each tang may be tapered to receive wedges 12 -

between said ends and the adjacent sides of the

groove 8 whereby the extensions {1 are detach-

ably secured to the molds 2. Inserts {3 may be
carried above the arms 3 and between adjacent
molds 2, to prevent the non-oxidizing gas from
passing downwardly between the molds. The
heod 5 may be carried by a plurality of supports
14 which may be secured to any suitable station-
ary part such as- the floor on which the machine
rests.

Each mold 2 has a plurality of cavities 2= into
which the moltén metal is simultaneously poured

by. a corresponding .number of spouts i5 on. a.
tiltable pouring ladle (6. - The latter is filled by &

feed spout (T which conveys the molten metal
from a furnace 18.

‘Preferably the space above the molten metal

in the furnace I8 is filled with non-oxidizing gas
and the feed spout {7 is enclosed by a casing 19
into'which the gas is also introduced. The casing
19 is also adapted to enclose the tiltable pouring
ladle 16 and its spouts 15. The casing communi-

. cates with the hood § so that air is excluded from
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the metal from the time it melts in the furnace

until it cools in the molds to a temperature-be-_

low that of the oxidation point.

Instead of earrying the molds 2 around in a

circular path, they may be pivotally carried on
an endless chain 20 which passes around sprockets
21, as shown in Fig, 6. The distance between the
sprockets 2( and the speed of the chain 20 are
such that the molten metal poured into the molds
at one end A’ of the machine will be solidlﬁed
by the time it reaches the other end of the ma-
chine. The castings are discharged from the
molds when the latter are turned upside down as
they are carried around the sprocket 21 at the
end- of the machine remote from the fliling end.
During the return movement of the molds along
the underside of the machine, the cavities of the

‘molds will be covered with bone ash or other

suitable material blown thereinto through one or
more nozzles 22.. Any suifable means such as the
rails 20® may be provided to support the chain

20 intermediate the sprockets 21 and rails 20 are

provided to support the meclds while they are be-
ing returned in an upside down position. In this
case the hood 5%, which is similar to the hood §
except for shape, extends from the filling point A’

to a point where the temperature of the castings

has dropped below that at which oxidation would
occur. In this case, the furnace (8% may be
located in alinement with the molds and the cas-
ing 192 encloses the feed spout {74, ladle 16* and its
The ladles 16, 162 may be tilted, by
any suitable means, to move the spouts 15, 18
into and out of their pouring positions. The
casing 19* comunicates with the hood 5% and non-

. oxidizing gas may be introduced thereinto by one

or more pipes 12, - The strips 89, corresponding to
the hereinbefore strips 8, may be carried by the
molds or the hood side flanges 62 for contacting
with the other of said flange and mold parts as
the molds travel between the flanges.

In Figs. 8 and 9 is shown a modified form of
copper molding machine in which the mold:is
formed as a rotatable table 23 having a cavity
282 in its upper surface. The molten metal is
poured into the cavity by a spout 15° while

2,099,208

the mold is rotated slowly and by the time the
mold makes nearly one revolution the metal has
cooled sufficiently to permit its removal from the
cavity. This molding machine is known in the
art and the cast metal is removed in a continuous
bar or strip which is subsequently cut into lengths
for conveniently handling the cast copper. To
prevent the copper from being oxidized, we apply
a hood 5 over the mold 23, casing 18> over the
spout 15, its ladle 16> and feed spout §7°,
and. introduce a non-oxidizing: gas beneath the

10.

hood 5P and casing {8 by any suitable means such .

85 one or more pipes b,

the casting at its point of removal from the cavity
is below the oxidation point so that the casting
will not be oxidized when it passes into the atmos-
phere. The flanges 8P of the hood 5% or the verti-
cal sides of the mold 23 may be provided with a
rubbing strip 8° for engaging the’ other of said

- 'mold and flange parts.

- A'modified form of the machine shown in Fig. 1
is disclosed in Figs. 10 and 11 in which the molds
24 are segmental in shape with their inner and
outer sides concentric to the hood flanges 8.
The molds in this case are provided with lugs 25
which are hinged on pins 26 carried by bosses 27

on the arms 3¢ instead of by. trunnions jour-

nalled in bearings carried by the arms 3 in Fig. 1.
The extensions fl¢ are curved throughout their
length to lie against the sides of the molds 24
and to be concentric to the flanges § whereby the

strips 8 will contact the latter as the molds pass.

between the flanges. Any means siich as g rail 28
or other suitable means may be provided to sup-
port the lower outer edges of the molds as they
travel from a position ahead of the filling station
to the point where they are turned upside down.
When the end of the rail is reached, the molds
will drop by gravity to the position indicated in
dotted lines in Fig. 11 and any suitable means such

‘as & bent rail (not shown) may be employed to

turn the mold upside down to permit the castings
to drop out of or be removed from their cavities.

In Fig. 12 is shown a modified arrangement of
means for carrying the strip 8, 8 or 8> by the
hood" flanges 6, 62 or 6b.  In this case the T-
shaped slot 29 for receiving the correspondingly
shaped end 30 of the strip 8, 8 or 8% is formed
by securing a channel 31 to each inner side of the
flanges 6, 62 or 6% - To.the inner edges of these
channels are secured plates 82 which partially

_enclose the recesses.in the channels to embrace

the stems of the T-shaped strips which project
beyond the plates for contact with the curved
sides of molds which may be segmental as shown
in Figs. 10 and 11 or rectangular with curved rub-
bing extensions earried thereby. -As the curved
hoods § do not form complete circles, it is obvious
that not only may the flanges 6, or 6° be readily
drawn into shape to fit the curved edges of the
tops of the hoods 5 and be secured thereto by
any suitable means such as by welding, but the
plates 32 may also be readily bent to follow the
curvature of the channels 31.,

In Figs. 13 and 14 is shown a rectangular mold
having curved integral side extensions {i¢ which

. may serve for engagement by strips 8 carried by

the flanges 6 or for carrying the strips § so that

‘they will engage the flanges 6.

Instead of using the strips 8, the hood &, 5 or
Bb may be enclosed by a cover 33 as illustrated
in Figs. 16 and 16. The cover 83 is spaced from

. the top of the hood 5 and is provided with de-

The rotary speed of the -
‘mold 23 is so regulated that the temperature of
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pending ﬂnnges “ ‘which are spaced from the .

-"side flanges §. The spaces between the flanges

10

34 and § at opposite sides of the cover communi-

-cate at their lower ends with the spaces hetween
‘the flanges § and the sides of the molds. The

cover 33 is provided with a suction outlet 3%

whereby any gases introduced through the pipe '

T and escaping from the interior of the hood will
be withdrawn through the outlet instead of
escaping into the room in which the machine is
set up.

It will be distinctly understood that the term

non-oxidizing gas or gaseous means used

15

throughout the specification snd. claims is in-
tended to include any gas which will not lberate
oxygen, any reducing gas with which oxygen will
combine or any inert gas including superhea.ted
or dry steam. -
. What we claim as our invention is:

1. In apparatus of the class deseribed the com-

bination of & tunnel-shaped hood formed with a -
top and opposed sides depending from the top,

the hood heing open-at the bottom throughout
its length and at esich end and formed as a

" continuous passage-way; a ‘mold having its top

above the level of the lower edges of the sides of
the hood; means for movihg the moid longitu-
dinally into, through and out of the heood; and
means for introducing a- non-oxidizing gas or

vapor into the hoed above the level of the top

of the mold so that the gas or vapor may flow
lengthwise of the hood to the open ends to drive
air from.the hood and exclude it therefrom.

2. In apparatus of the class described the com-
bination of a tunnel-shaped hood formed with a

“top and opposed sides depending from the top,

the hood belng open at the ‘bottom throughout

its length and at each end and formed as a con-’
tinuous passage-way; & mold having its top above

the level of the lower edges of the sides of the
hood; means for moving the mold longitudinally
into, through and out of the hood; means for

introducing a mon-oxidizing gas or vapor into -

the hood above the lefvel of the top of the mold

3

"so that the aas or vapor mey flow lengthwise of

the hood to the open ends to drive air from the
hood and exclude it therefrom; mold pouring .
means at one end of the hood; and a closed cas- =
ing connected with the hood and enclosing said 5
mold -pouring meéans but leaving sufficient open-. -
ing for the entrance of the mold.

3. In apparatus of the class described the com-

Dbination of & tunnel-ghaped hood formed with a

top and opposed sides depending from the top, 10
the hood being open gt the bottom throughout its
length and af each end and formed as a con-
tinuous passage-way; -2 mold spaced from the

- sides of the hood having its top above the level =
. of the lower edges of the sides of the hood; means 15

for moving the mold longitudinally inte, through
and out of the heod; means for introducing a
non-oxidiging gas or vapor into the hood above -
the level of the top of the mold so that the gas -
or vapor may fow lengthwise of the hood to the 20
open ends to drive air from the hood and exclude
it therefrom; and rubbing strips arranged length- |
wise of the molds and hood substantially closing .
the space at each side hetween the mold and the
hood and connected to the sides of one of sa,id
mold and hood pafts. ‘
4. In apparatus of the class descﬂbed the com-

2B

“bination of & tunnel-shaped heod formed with a

top and opposed sides depending from the top, the
hood being open at the bottom throughout its

" length and at each end and formed as a con-

tinuous passage-way; & plurality of molds con-
nected in series, each mold having its top above
the level of the lower edges of the sides of the
hood; means for moving the molds longitudinally
into, through and out of the hood; and means for
introducing a non-oxidizing gas or vapor into the
hood above the level of the tops of the molds so
that the gas or. vapor may flow lengthwise of the
hood to the open ends to drive air from the 4
hood and exclude it therefrom.

"WILLIAM H. D. HORSFALL
MAUNSELL B, JACKSON.




