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In the past, in casting it has been the prac 
tice to convey the molten metal from the fur 
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nace to the mold in open ladles, particularly 
when a sand mold was used. This method 
was disadvantageous, especially where 
Small, sharp and flawless castings were de 
sired, because the metal cooled, while trans 
porting it, to such a degree that it was slug 
gish and would not fill the mold properly, 
It also made it necessary to provide rela 
tively large gates, which not only allowed 
impurities such as slag or dross to get into 
the casting, but were difficult to remove, thus 
increasing the cost of the completed casting. 

Furthermore, the height of the sprue de 
termined the head pressure of metal in the 
mold and, if the volume or drop of the metal 
was too great, it would cause washing of 
sand into the casting causing flaws. When 
too small a sprue or gates were used, the 
metal was cooled to such an extent by its 
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contact with the mold that it would freeze 
before filling the mold. 
My invention has primarily to do with 

the method of making castings in closed 
sand molds, the sprue of which is brought 
into direct contact with the pouring nozzle 
of the furnace. This novel method prevents 
outside air from coming in contact with the 
molten metal and oxidizing it. One of the objects of my invention is the 
complete control of the temperature of the 
metal as it is poured into the mold and also 
the volume of flow and head pressure. This 
accurate control makes it possible to secure 
very small, sharp and flawless castings with . 
very. Small gates, which can be easily and 
cheaply removed without damage to the 
casting. These small gates have a further 
important function in that they aid in keep 
ing dross, slag and other impurities out of 
the mold, acting as a sort of strainer, thus 
reducing imperfect castings to a minimum. 
Another object of my invention is practi 

cally filling the mold at comparatively low 
velocity and light head pressure, to obviate 
the washing of sand into the casting or forc 
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ing: the mold apart, and afterward quickly increasing the pressure to complete the fill 
ing of the mold, while the temperature of 
the metal is sufficiently high to flow freely. 
This will insure a casting that is sharp, 
clean cut and of full size. . 

member 13. 
Depending from the lower part of the fur 

A further object of my invention has to 
do with clearing the pouring nozzle of the 
furnace of metal and preventing it from freezing therein. 
Various other features of my invention 

will be apparent as this description pro 
gresses and will be brought out in the claims 
appended hereto. The various objects of 
my invention are preferably obtained by 
the structure illustrated in the drawings, 
wherein similar characters of reference des 
ignate corresponding parts, and wherein 

Figure 1 is a side elevation of my novel 
furnace and mold in their cooperative rela 
tion. 
Figure 2 is a cross-section on line 2-2 

of Figure 3 of my furnace nozzle in contact 
with the sprue plate of the mold. 
plate. - 

Figure 4 is a side el 
and mold in pouring position. 

Figure 5 is a cross-section of my furnace 
and mold, showing the manner of obtaining 
increased head 
filled. 
Figure 6 is a front elevation of my fur 

nace structure showing the manner in which 
it is supported by the frame. 
In the drawings, my apparatus for cast 

ing in a closed mold is shown as comprising 
a substantially spherical furnace 1, divided : 
as at 2 for convenience in lining, and held 
together by suitable fastenings. The furnace 
1 is provided with a charging opening 3, a 
hinged cover 4, and a truncated conical pro 

in 5, wherein is held the pouring noz 
Zle 6. 
The furnace is provided with a large hol. 

low trunnion 7, as best shown in Figure 6, 
haying an opening 8 for some suitable form 
of heating unit for melting the charge, and 
a small trunnion 9 which is supported by the frame bearing 10. The trunnion 7 is sup 
ported by rollers 11 carried in the bracket 
12, which is in turn supported by the frame 

nace are wings 14 to which are secured the 
track-like members 15. It is obvious that 
the furnace can be tilted about its horizontal 
axis and will carry the track-like members 
15 with it. To facilitate the tilting of the 

Figure 3 is a front elevation of the sprue 
evation of my furnace 
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held against tilting by the 

2 

furnace I have provided the handle 16 fas 
tened to the trunnion 7 of the furnace by the lug 17. 
The furnace structure is supported in a 

horizontal position by a support bar 18, piv 
oted as at 19 to the frame 13, notched as at 
20 to coact with the support rod 21 con 
necting the rails 15 near their outer ends. 
Adjacent the lower end of the support bar 
18 is provided a foot 22 which coacts with 
the floor when in its disengaged position. 
It is evident that tilting the furnace in a 
backward direction a sufficient distance will 
raise the track 15 and release the support 
rod 21 from the notch 20 and allowing the 
bar 18 to swing outwardly and downwardly 
about its pivot 19 until the foot 22 stops 
further motion by coming into contact with 
the floor. The furnace structure can then 
be tilted forward to any desired position, 
the support rod 21 clearing the bar 18. 

Resting on the track members 15, I have 
provided a car 23 which supports a table 24 
at an appreciable angle, as shown in Figure 
1, by means of a ball and socket connection 
25. Secured to the table 24 by suitable clamps 26 is provided a conventional flask. 
27, having a mouth-like sprue plate 28, for 

Prue opening 29, clamped thereto as 
at 30, 
The ball and socket connection 25 allows 

a limited adjustment of the table 24 and 
flask 2, for the purpose of aligning the 
mouth-like sprue plate 28 with the pouring 
nozzle 6. E. car 23 may then be moved 
toward the furnace sufficiently to bring the 
mouth-like sprue plate 28 into cooperative 
relation with the pouring nozzle 6 as best 
shown in Figure 2. 

It will be noted that the nozzle 6 fits the 
mouth-like sprue plate 28 with a ball and 
socket union which permits of considerable 
adjustment and still allows close conjunc 
tion, for the exclusion of outside air. This 
is a very desirable feature as it prevents ex 
cess oxidization of the molten metal and 
makes practicable close regulation of the 
temperature of the metal as it enters the 
mold. It is further seen that the orifice 32 
in the nozzle 6 is tapered throughout its 
length to facilitate its being cleared of for 
eign substances or metal which has “frozen” 
therein. 
The flask 27 is held in pouring relation to 

the furnace by some suitable means such as 
shown in Figure 1, comprising upstanding 
bars 33 and a wedge-like block 34, which is 
forced between said bars 33 and the flask, 
27 to hold the mouth-like sprue plate 28 
thereof in coacting relation with the nozzle 6. 
The upstanding bars 33 are vertically slid 
able in the channel structures 35 and are 

pins 36. The 
channel structures 35 are secured to the 
track-like members 15 adjacent their outer 

made much smaller than usual. 

1,602987 
ends. I have provided hook-like projections 
37 near the upper ends of the bars 33 which 
allow of EFE lowered until the hooks 
37 rest upon the upper edges of the channels 
35, after the wedge 34 is withdrawn for the 
removal of the flask 27. 
The level of the molten metal is held sub 

stantially on the line 38 by additions, from 
time to time, through the charging open 
ing 3. 

It will be evident that at times there is a 
possibility of metal freezing in the passage 
39 of the sprue plate 28. To facilitate the 
removal of such frozen metal, I have divid 
ed the sprue plate 28 on the line 40. The 
two halves are held together by the bolt 41 
and the nut 42 threaded thereto. I have also 
provided a dowel 43 which assists in hold 
ing the two halves in proper correlation to 
each other and in preventing any rotation 
of one half in relation to the other. 
The operation of my novel form of ap 
aratus for casting in a closed mold is as 
ollows: 
The molten metal being at proper tem 

perature in the furnace, the mold is brought 
into proper cooperative relation and secure 
ly fastened. The handle 16 is raised, tilt 
ing the furnace backward until the support 
rod 18 is released, whereupon the handle is 95 
lowered with a continuous motion at a suit 
able speed through the position shown in 
Figure 4 and to substantially the position 
shown in Figure 5. 
When the nozzle 6 becomes lower than the 100 

metal line 38, in the tilting operation, the 
metal fills the mold under a light head pres 
sure, the flask 27 being substantially in a 
horizontal position as shown in Figure 4. 
The filling of the mold under light head 
pressure is very important as it obviates 
washing sand in the mold or swelling the 
casting due to the velocity of the metal and 
yieldability of the sand. It therefore in sures against a swelled or enlarged casting. 
The continued tilting to the position 

shown in Figure 5 brings a comparatively 
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high head pressure to bear, upon the metal 
in the mold while still in a liquid state, thus forcing it under pressure to completely fill 
the mold. Owing to the fact that the tem 
perature of the metal can be controlled. So 
closely, the mold being in direct conjunction 
with the furnace, the gate openings can be 

This is im- 120 
portant as it facilitates the removal of the gates from the casting, thereby saving time 
and expense. The small gate openings have 
the further advantage of assisting in the prevention of slag, dross and sand from en 
tering the casting as the mold is being filled. 
The furnace is now tilted back to the dot 

ted line position, shown in Figure 1, and the metal from the nozzle and some from the 
sprue, which being comparatively large and 30 
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close to the furnace and therefore still in a 
liquid state, flows back into the furnace. 
The metal does not flow back from the cast 
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outlet, a mold provided with an inlet 

ing itself, as sufficient time is allowed, be 
fore the above clearing of the nozzle opera 
tion, for the metal to “freeze' in the gates, 
thus holding the casting intact. The furnace 
is then tilted down to its original position, 
resting upon the support 18, which is moved 
into cooperative relation with the support 
rod 21 by hand. 
It will be seen that the volume of flow is 

under complete control of the operator, 
through the speed at which the furnace is 
tilted. It is obvious that my novel furnace 
and mold structure is applicable to a consid 
erable range of metals and various kinds of castings but it is particularly advantageous 
E. sharp and clear cut castings are de 
SeC. 

Having thus described my invention, what 
I claim is: 

1. In casting apparatus, a furnace, a mold, 
and a common means for moving the said 
furnace and mold relative to each other. 

2. In casting apparatus, a furnace tiltable 
about a horizontal axis, a mold pivotally 
mounted adjacent said furnace, and a com 
mon means for moving the said furnace and 
mold relative to each other. 

3. Casting apparatus comprising a fur 
nace provided with an outlet tiltable about 
a horizontal axis, a mold provided with an 
inlet pivotally mounted ado, the outlet 
of said furnace, means for clamping the 
inlet of said mold against the outlet of said 
furnace, and means for moving the said fur 
nace and mold relative to each other. 

4. Casting apparatus comprising a fur 
nace provided with an outlet tiltable about a 
horizontal axis, a nozzle disposed in said 

plv 
otally mounted adjacent the outlet of said 
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nace, a sprue plate disposed about the inlet 

furnace, means for clamping the inlet of 
said mold against the outlet of said furnace, 
and means for moving said furnace and 
mold relative to each other. 

5. Casting apparatus comprising a fur 
nace provided with an outlet tiltable about 
a horizontal axis, a nozzle disposed in said 
outlet, a mold provided with an inlet, piyot 
ally mounted adjacent the outlet of said fur 
nace, means for clamping the inlet of said 
mold against the outlet of said furnace, and 
means for simultaneously moving said fur 
nace and mold relative to each other. . . . 6. Casting apparatus comprising a fur 
nace provided with an outlet tiltable about a 
horizontal axis, a nozzle disposed in said 
outlet, a mold provided with an inlet piyot 
ally mounted adjacent the outlet of said fur 

of said mold and adapted to e.g. e said 
nozzle, and means for moving said furnace 
and mold relative to each other. 

7. Casting apparatus comprising a fur 
nace provided with an outlet tiltable about a 
horizontal axis, a nozzle disposed in said 
outlet, a mold provided with an inlet pivot 
ally mounted adjacent the outlet of said fur 
nace, a sprue plate disposed about the inlet 
of said mold, means carried by said sprue 
plate to receive the said nozzle and hold 
same in substantially air tight relation, and 
means for moving said furnace and mold 
relative to each other. 

8. In casting apparatus, a furnace, a mold, 
and means for moving the said furnace and 
mold together and relative to each other. 

9. In casting apparatus, a furnace tiltable 
about a horizontal axis, a mold pivotally 
mounted adjacent said furnace, and means 
for moving the said furnace and mold to 
gether and relative to each other. 

10. In casting apparatus, a furnace, a 
mold, and means for moving the said fur 
nace and mold relative to each other and 
then moving both together. 

11. In casting apparatus, a furnace tilt 
able about a horizontal axis, a mold pivot 
ally mounted adjacent said furnace, and 
means for moving the said furnace and mold 
relative to each other and then moving both 
together. - 

12. The method of casting metals which 
comprises pouring at one pressure for a part 
of the pouring operation and then at an in 
creased pressure for the balance of the pour 
ing operation, " . . . 

13. The method of casting metals in sand 
molds which comprises pouring the molten 
metal into a sand mold at one pressure for a 
part of the pouring operation and then at 3in increased pressure for the balance of the 
pouring operation. " . . . o 

14. A casting apparatus comprising a tilt 
able furnace, a track structure attached 
thereto, a car resting on said track and sup 
porting a mold in universal relation thereto, 
and means for securing the moid in 
tive relation with the furnace. 

15. A casting apparatus comprising a tilt 
able furnace, a track structure attached 
thereto, a carresting on said track and Sup 

coopera 

porting a mold in universal relation thereto, 
a mouth structure for said mold in coacting 
relation with a removable furnace nozzle, 
and means for holding the mold and its 
mouth in cooperative relation to the furnace 
nozzle, while tilting the whole structure as a 
unit. 
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In testimony whereof I hereby affix my 

signature. 


