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This invention relates to apparatus for the 
centrifugal casting of iron pipe and the like, and 
Enore particularly to improvements in pouring 
nechanisms for supplying molten metal to ro 
tating molds. 

In centrifugal casting of iron pipe, it is cus 
tomary to use a rotating cylindrical mold, gen 
erally horizontally oriented, and the molten metal 
is fed into the mold from an end thereof. Dif 
ficulty has been encountered prior to the pres 
ent invention as a result of the frictional resist 
ance to the flow of olter metal from One end 
of the mold to the other, with a consequent tend 
ency for the molten metal to be unevenly dis 
rted. 
An object of the present invention is to provide 

apparatus for supplying noiter metal to the mold 
in such a way that it will be evenly distributed 
along the length of the mold. 

accorplishing this objective, an important 
feature of the invention is that molten metal is 
poured in such a nanner that two conditions are 
Satised concurrently: One of these conditions 
is that a constant volume of metal is delivered 
to the mod per unit time. The other condition 
is that the horizontai velocity of the molten metal 
roving into the noid is relatively high at the 
beginning of the pouring Operation but dininishes 
progressively as the pouring operation proceeds. 
A further feature of the present invention is 

that means for controlling the linear velocity 
of tine moltern Eneta are arranged to cooperate 
"With Fireans for controlling the Volume of metal 
poured per unit tire in such a way that the ap 
paratus complies with the two above-mentioned 
conditions irrespective of the length of time re 
quired for the entire pouring operation. Hence 
the pouring operation can be accomplished as 
quickly or as slowly as is desired. 
Other objects, features and advantages will ape 

pear as the description proceeds. 
In the drawings, Which ilustrate a preferred 

embodinent of the invention: 
Fig. ii is a side elevational view showing the 

pouring mechanisia in an up position; 
Fig. 2 is a side view partly in elevation and 

partly in section showing the pouring mechanism 
i a, down positio, after completion oí a pour 
ing operation, the piane of the section being ins 
dicated in Fig. 3, at 2-2; and 

Fig. 3 is a pian view of the apparatus, the car 
ife Aerbers &nd their Supporting standards be 
Ing sinoW in sectio. 

Referring to Eigs. , 2 and 3, it gray be seen 
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and a pair of upwardly extending standards S. 
There is provided a pair of angle irons 6 secured 
to and extending slantingly upward from the 
base. An angle iron is mounted on and extends 
transversely between the angle irons 6. There is 
provided a pair of horizontal members 8, sup 
ported at their right-hand end by the angle iron 

. Extending transversely between the standards 
5 is a channel iron 9. Supporting the left-hand 
ends of the members 8 are a pair of vertical mem 
bers , mounted on the channel iron 9. The 
members 8 are provided with a pair of tracks 8a, 
adapted to carry a trough or boot provided 
with wheels 2 which run on said tracks. Se 
cured to the boot is a downwardly extending 
plate 3, by which the boot may be moved along 
the tracks. Supported by the frame, as by a 
member & resting on the angle irons 6, is a cy 
inder 5, carrying a piston (not shown), pro 
vided with a piston rod 6 connected to the plate 
3. Means not shown are provided for supply 
ing fluid to the cylinder 5 in order to move the 
boot di G to the right or left as desired. 
The mold is mounted for rotation about a 

substantially horizontai axis. It may be provided 
with a plurality of spaced circumferential fianges, 
One of which is shown at 9, and may be supe 
ported and rotated by means of corresponding 
fanged friction rollers, such as that showit at 
26, carried by a pair of shafts one of which is 
shown at 2í. There is provided suitable sup 
porting means carrying bearings 22 in which the 
shafts 2 are rotatably mounted. Means not 
shown are provided for rotating the shafts 2 in 
like directions in order to give the mold a rotary 
motion. Other types of horizontai rotary molds 
and means for rotating same may be used in 
connection with the present invention. 
As shown in Fig. 1, the boot may, at the be 

ginning of the pouring operation, be rolled to 
Ward the right on the tracks 3a so that its lower 
or outlet end actually enters the tapered input 
end portion 8 of the mold. After the pouring 
Operation is completed, the boot may be rolled to 
the left in order that the mold may be disengaged 
and moved transversely away from the pouring 
apparatus and another Enold brought into posi 

5. 

at there is provided a frame having a base & 53 

tion for the next pouring operation. 
There is provided a chute frame 23, pivotaly 

Supported along ar akis 243 by the standards 5. 
Supported by the chute frame is a chute 25, which 
is tapered to a narrower width toward the right 
and adapted to conduct molten metal into the 
boot . 
The apparatus is provided with , aire 2G So 
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holding molten metal, said ladle having as por 
tions thereof a ladle frame 27 and a pair of eK 
tensions or arms 28. The ladle frame 2 is pivr 
otally attached to the chute frame 23 toward 
the upper left-hand portion thereof at a hori 
zontal axis 29. In the embodiment shown, the 
ladle proper may be generally Wedge-shaped, 
having a generally apical edge at the axis 29, and 
having a rear wall 26a in the shape of a portion 
of a cylinder approximately concentric about the 

5 

axis 29. The pouring lip of the ladle is located 
approximately at the axis 29, for pouring mol 
ten metal into the chute, which in turn delivers 
it to the boot. In the embodiment shown, the 
generally sector-shaped sidewalls of the ladle, 
seen in elevation in Fig. 1, are approximately 
vertical. It may be seen that with a ladle So 
shaped, if the ladle is tipped or rotated in a 
clockwise direction about the axis 29 at a con 
stant angular velocity, fuid will be poured from 
the-lade at a constant volume per limit time, 
since at any stage of the pouring operation equal 
angular increments of rotation Will cause equal 
volumes of fuid to be poured. In the present 
enbodiment, during the pouring operation the 
axis 29 is translated along an arcuate path in a 
generally downward direction and the ladle 26 is 
simultaneously rotated, by means to be described, 
in a clockwise direction at unifornin angular 
velocity about this axis. 
the pouring lip is consequently uniforn. 

. The term “flow' as used herein will be under 
stood to mean “quantity per unit time.' In the 
present discussion it is used interchangeably 
with the expression “volume per unit time.” 

It is observed that in the present embodiment 
the chute means Serves to constrain a portion 
of the ladle, namely that at the axis 29, to a 
predetermined path, that is, one concentric about 
the axis 23. Means are provided for constrain 
ing another portion of the ladle to another pre 
determined path SO as to tip the ladle. The arms 
28 of the ladle carry a, shaft 3 on the ends of 
which are rotatably mounted a pair of rollers 3. 
Rising from the base 4 there is provided a series 
of standards 32, reinforced by Suitable means. 
Mounted toward the upper ends of these stand 
ards are a pair of opposed horizontally extending 
frame members 33. The frame members 33 are 
respectively provided with corresponding can 
like slots or grooves 34 of predetermined shape, 
adapted to receive and guide the rollers 3 ?, there 
by defining the path of motion of the shaft 3. 
and the free ends of the arm portions 28 of the 
ladle 26. As will be explained in more detail 
subsequently, the can-like slot is shaped, in the 
present embodiment, So as to cause the ladle to 
be tipped or rotated about the axis 29 at uniform 
angular velocity. 

Suitable means are provided for lifting and 
lowering the chute 25 and its frame 23. In the 
illustrative apparatus there is provided a Series 
of cylinders 35, 36 and 37, pivotally supported 
at their lower ends along an axis 38 by various 
frame or foundation members. The cylinders 
are provided With a Series of corresponding pis 
ton rods 35a, 36a and 3a, each carrying a pis 
ton, not shown, within the respective cylinders. 
The upper ends of the respective piston rods are 
pivotally attached to a shaft 39 comprising a part 
of the chute frame. ... -- 

The cylinders 35 and 36 are supplied with 
water or oil. So as to actuate the pistons therein, 
and the cylinder 3 is supplied with air under 
preSSure for this purpose. The air lift cylinder 

The flow of fluid from 
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slightly inclined later. 

4 
is effective in lifting the chute rapidly during 
the recovery part of the cycle, and the hydraulic 
cylinders are convenient for accurately control 
ling the downward movement of the apparatus 
during the pouring part of the cycle. As the 
chute is lowered, the ladle is lowered, so that 
metal is poured from progressively lower eleva 
tions down a chute which is relatively steeply 
inclined early in the pouring operation but only 

ÁS a result, metal en 
tering the Inold toward the end of the pouring 
operation has less kinetic energy, and therefore 
a lower horizontal velocity, than metal entering 
the mold toward the beginning of the pouring 
Operation. It is recalled that this is one of the 
conditions desired. Since the horizontal velocity 
of the metal Supplied to the mold diminishes 
progressively during the pouring operation, the 
metal initially flows relatively rapidly toward the 
far end of the mold, while later in the pouring 
operation it enters the mold more slowly, thereby 
producing a generally even distribution of metal 
along the mold. 
Although various arrangements are possible, it; 

may be assumed in the present illustration that 
during their downward movement, the pistons 
move at uniform speed within the cylinders. I; 
is apparent that the resulting speed of the axis 
29 along its arcuate path is not quite uniform. 
The shape of the can-like slot 34 can be so de 
signed that the ladle is tipped about the axis 29 
at a uniforn angular velocity. More particu 
larly, aSSunning that the apparatus is set for a 
certain Speed of motion of...the pistons within. 
the cylinders, the position of the axis 29 at any. 
instant can be determined. If this position is 
plotted at a series of instants separated by equal. 
time intervals, then the required positions which 
the rollers 3 must assume at corresponding in 
stants in order to produce a series of equal in 
crements of angular rotation of the ladle about 
the 8X is 29 can be determined. The cam-like 
Slot 34 is designed to constrain the rollers 3 to 
a path passing through these required positions. 
By thus locating a Sufficient number of points, 
the proper shape of the slot may be completely 
determined. Such a slot will cause the ladle to 
tip at uniform angular velocity about the pour 
ing lip during any given pouring operation. 
With the ladle shaped as previously described 
and as illustrated in the drawings, the constant 
Speed tipping which results from the slot de 
signed as indicated, will produce a constant flow 
Of fluid from the ladle. 
While the shape of the lade previously de 

Scribed is an advantageous one, since with such 
a shape it follows that a tipping of the ladle 
about the pouring lip at constant angular veloc 
ity produces a constant flow of fluid from the 
ladle, with a ladle of different shape, a tipping 
motion of non-uniform angular velocity can be 
found which will likewise produce a constant 
flow of fluid from the ladle. The ladle may have 
a very irregular shape, and if it is used in an 
embodiment such as that shown in Fig. 1, for 
example, then the proper shape for the cam-like 
slot 33 may be found by some system such as 
the following. A series of positions of the axis 
29 is determined, as previously described, at a 
Series of instants in the pouring cycle separated 
by equal increments of time. The ladle is filled 
with fluid, and positions, of the rollers 3 cor 
responding to the first-mentioned series are 
located Such that as the ladle is moved from 

75. One pair of corresponding positions to the next, 
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chute having its lower end pivotally attached to 
said frame, means including a pressure-operated 
lifting and lowering device having a cylinder and 
a movable piston therein, to decrease the angle 
of inclination of said chute continuously, a ladle 
having a pouring lip at its forward edge, Said ladle 
being pivotally attached along an axis at said lip 
to an upper part of said chute, a follower member 
connected to said ladle at a rear, lower part there 
of, and a can mounted on said frame and engag 
ing said follower member, Said can having a sur 
face of varying curvature, extending generally 
horizontally, shaped to move Said rear, lower part 
of said ladle generally backwardly along a path 
to rotate said ladle about its said lip with an an 
gular motion proportional to motion of Said pis 
ton with respect to said cylinder, said ladle being 
shaped in the general form of a wedge having its 
apex at its lip and having its rear surface in the 
shape of a portion of a circular cylinder approxi 
mately concentric about said lip. 

2. A pouring mechanism for use in centrifugal 
casting of pipe, comprising a frame, an inclined 
chute having its lower end pivotally attached to 
said frame, means including a pressure-operated 
lifting and lowering device having a cylinder and 
a movable piston therein, to decrease the angle of 
inclination of said chute continuously, a ladle 
having a pouring lip at its forward edge, said ladle 
being pivotally attached along an axis at said lip 
to an upper part of said chute, a follower member 
connected to said ladle at a rear, lower part there 
of, and a Cam mounted on Said frame and en 
gaging said follower member, said can having a 
surface of varying curvature, extending generally 
horziontally, shaped to move Said rear, lower part 
of said ladle generally backwardly along a path 
to rotate said ladle about its said lip with an an 
gular motion determined by the motion of said 
piston with respect to said cylinder. 

3. A pouring mechanism for use in centrifugal 
casting of pipe in a horizontal rotary mold, com 
prising a frame, an inclined chute having its lower 
end pivotally attached to Said frame, means includ 
ing a lifting and lowering device having a mov 
able member, to decrease the angle of inclination 
of Said chute continuously, a ladle having a pour 
ing lip at its forward edge, said ladle being piv 

8 
otally attached along an axis at said lip to an 
upper part of said chute, whereby said lip is low 
ered toward the horizontal axis of said mold, a 
cam and a follower member engaging same, inter 
connecting a rear, lower part of said ladle and 
Said frame, Said Cam having a surface of varying 
curvature, extending generally horizontally, 
shaped to move said rear, lower part of said ladle 
generally backwardly along a path to rotate said 
lade about its said lip with an angular motion de 
termined by the motion of said movable member. 

4. Apparatus for pouring molten metal into a 
horizontal rotary mold, comprising a frame, an 
inclined chute having its lower end pivotally at 
tached to said frame, a ladle having a pouring lip 
at its forward edge, Said ladie being pivotally 
attached along an axis at said lip to an upper part 
of said chute, a lifting and lowering device in 
cluding a member moving at constant speed, to 
decrease the angle of inclination of Said chute 
continuously, and to lower the lip of Said ladleto 
ward said mold, a follower member connected to 
said ladle at a rear, lower part thereof, a cam 
mounted on said frame engaging said follower 
member, said cam having a Surface of varying 
curvature, extending generally horizontally, 
shaped to move Said rear, lower part of said ladle 
generally backwardly along a path to rotate said 
ladle about its said lip with an angular motion de 
termined by the motion of Said member to pour 
molten metal from Said ladle at a constant vol 
ume per unit time. 
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