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PATENT OFFICE. 

H. STEELE, AND LOUISP. MORRIs, oF PITTSBURGH, 
PENINSYLVANIA. 

CENTRIFUGAL CASTING MACHINE, 
Application filed May 10, 

This invention relates to molding ma 
chines, and more particularly centrifugal 

() 

machines for molding metallic bearings and 
other tubular members. One of the objects of the invention is the 
provision of new and improved means for 
securing the closure to the rotating mold 
during the molding operation. 
Another object of the invention is the pro 

vision of new, and improved means for par. 
tially cooling the cast metal prior to its ejec 
tion from the mold. 
Another object of the invention is the pro- i 

vision of new and improved means for ad 
justing the mold angularly relatively to a 
horizontal plane. A further object of the invention is the pro vision of a centrifugal mold for casting tribu 

20 
Spout. . . 

lar members that is provided with a new and 
improved combined closure and pouring 
A further object of the invention is the pro 

vision of new and improved means for main 
taining the rotating mold at a uniform tem 

23 
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peratuire during the molding operation. 
Astill further object of the invention is the 

provision of new and improved means for 
preventing the oxidation of the metal during 
the casting operation, thereby insuring a 
homogeneous structure. " : ?? " . * " 
Another object of the invention is the pro 

vision of a new and improved, centrifugal 
casting machine that is cheap to manufac 
ture, easily assembled, efficient.in, operation, 
composed of few moving parts, economical 
to operate, and that is not likely to become 
broken or get out of order. Other and further objects and advantages 

. of the invention will appear from the fol 
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lowing description taken in connection with 
the accompanying drawings, in which 

Fig. 1 is a side elevation of one form of the 
device, with parts insection and parts broken 
away; . . . . . ' . . . " 

Fig. 2 is a plan view thereof, with parts 
broken away; . . . . ( 

Fig. 3 is a side elevation, with parts in sec 
tion and parts broken away, of a modified 
form of mold box and pouring spout or gate; 

Fig. 4 is an elevation thereof; 
Fig. 5 is a perspective view of a refractory 

liner for the pouring spout or gate; 
Fig. 6 is a side elevation, with parts in sec 

tion and parts broken away, of a modified 
form of the device; . 

1926. Serial No. 107,862. 
Fig. 7 is a plan view thereof, with parts 

broken away; 
Fig. 8 is a side elevation of a modified form 

of the device shown more or less diagram 
matically, showing the mold box and a por 
tion of the pouring spout in vertical section, 

60 

with parts broken away and parts removed 
for convenience in illustration; Fig. 9 is a fragmentary sectional view 
showing a modified form of closure; 

Fig. 10 is a side elevation of a further modi 
fied form of the device, with parts in section; 

Fig. 11 is a detail view showing the front 
adjustable standard; - - 

Fig. 12 is a rear elevation of the rear stand 
ard of the device shown in Fig. 10; 

Fig. 13 is a perspective view of a modified 
form of mold box; 
Fig.14 is a 

therefor; w 
Fig. 15 is a side elevation of a further modi 

perspective view of the closure 
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fied form of the device, with parts in section 
and parts broken away; 

Fig. 16 is a side elevation of a mold box and 
adjacent mechanism with parts in section 80 
and parts broken away, showing means for 
cooling the mold box; 

Fig. 17 is a section Qn line 17-17 on Fig. 
16; 

Fig. 18 is a side elevation of a mold box 
with means for controlling the cooling mech 
anism shown in Figs. 16 and 17, with 
Section and parts broken away; 

- Fig. 19 is an end elevation thereof; 
Fig. 20 is a side elevation of the device 

showing a boring attachment mounted there 
On; y 

Fig. 21 is a plan view thereof; 

parts in 

Fig. 22 is a section on line 35-22 of Fig. 
21; and 

Fig. 23 is a section on the broken line 
23-23 of Fig. 21, looking in the direction of 
the arrow. 
The invention may be embodied in various 

forms. In Figs. 1 and 2 is shown one of 
the simplest forms, and for convenience this 
form will be described first. - 

Referring to Figs. 1 and 2, the reference 
character 10 designates a supporting base or 
frame of any approved construction, that 
shown being rectangular in form, on which 
are mounted the supporting standards 11 and 
12. Journaled in suitable bearings carried 
by the standards 11 and 12 is a suitable power 
shaft 13 which is adapted to be operated by 
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in recesses in the flange 23 of the box 16, for 

any suitable means such as the motor 14 oper ating through the gears 15. 
A rotating or centrifugal mold member or 

casting box 16 is rigidly mounted on the for 
ward end of the drive or power shaft 13. 
For convenience of description that portion 
of the device seen in Figs. 1 and 2 at the ob 
server's right will be termed the front. The 
mold box 16 is provided with a cylindrical 
interior. The box has a closed rear end and 
is provided with a removable closure, lid or 
gate 17 for its front end. The closure 17 is 
provided with a spout or pouring spout memu 
ber 18 through which the molten metal is in 
troduced into the box. As shown, the closure 
17 comprises an annular plate or disk 19 
which is provided with an inwardly extend 
ing beveled flange 21 forengaging the corre 
sponding beveled or conical surface on the 
end of the box. The disk 19 is provided with 
one or more lugs or fingers 22 which engage 

causing the disk 19 to rotate with the box. 
25 

30 

The spout member 18 has a hub 24 which is 
concentric with the interior of the mold box 
and which extends through an axial opening 
25 in the disk 19. The spout 18 is also pro 
vided with an annular flange 28 which is en 
gaged by the offset flange 26 of the sectional 
ring 27. An antifriction thrust bearing 29 
of any approved type is inserted between the 
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plate 19 and the flange 28. 
The spout member 18 is provided with a 

pasage 31 through which the molten metal is 
introduced into the mold box. The molten 
metal may be and preferably is introduced 
into the box during its rotation. This mem 
ber is mounted on a earriage 32, see Fig. 2, 
which slides on suitable guideyways 33 at each 
side of the supporting frame. 

Suitable means are provided for removing 
the closure when it is desired to remove the 
casting. Suitable means are also provided 
for ejecting the casting after the casting 
operation. . - y 

One manner of accomplishing the removal 
of the lid and the ejecting of the casting from 
the mold is shown in Figs. 1 and 2, and will 
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now be described. , 
A rod or bar 34 is slidably mounted in 

suitable bearings beneath the mold box 16. 
The rear end of the rod is connected to a pis 
ton 35 operating in the cylinder 36. The ad 
mission of a fluid under pressure to either end 
of the cylinder and its release from the other 
end is controlled by a suitable manually oper 
ated valve 40 in the usual manner. 
The spout member 18 is provided with a 

depending leg 37 which has an extension 38 
slidably engaging a rod 34. An adjustable 
collar 39 limits its movement in one direction 
and a collar 41 is provided for limiting its 
movement in the other direction. A spring 
42 is preferably interposed between the ex 
tension 38 and the collar 41 whereby the clo 

1,699,848 
sure 17 is resiliently held against the mold 
box 16 when the compressed fluid is admit 
ted to the front side of the piston as shown 
in Fig. 1. 
The means for ejecting the casting after 70 

the casting operation comprises a plurality of . 
fingers 44 slidably mounted in corresponding 
openings in the rear wall of the mold box 16. 
These fingers are arranged to operate in prox 
imity to the interior wall of the mold box 
whereby they will operate to eject hollow 
castings having thin walls as well as those 
having thick walls. These fingers are rigidly 
mounted on a grooved collar 45 which is slid 
ably keyed to the hub extension 46 of the box 
16. A standard 47 provided with a yoke 48 
engaging in the 
slidably mounted on the rod 34. The stand 
ard is held in adjusted position on the rod 
34 by the adjustable collars 49. 
... By means of the adjustable collars 39, 41 
and 49 the standards 37 and 47 may be so ad 
justed that when the closure is in proper-po 
sition the front ends of the fingers will be 
flush with the inner surface of the rear wall of 
the mold box. The collar 39 and the rear 
collar 49 may be so adjusted that the removal 

groove of the collar 45 is . 

75. 
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of the closure and the ejecting of the casting 
will be either successive or simultaneous as 
desirable-preferably they are so adjusted 95 
that the two standards 37 and 47 move simul taneously. 

In the operation 
40 is operated to admit the motive fluid to 
the front end of the cylinder 36 which will 
cause the closure 17 to be forced to position. 
to close the mold box. 16. The mold is ro 
tated by the motor 130 and the properamount 
of molten metal to make a casting is poured 
into the passage 31 and runs into the mold. 

of the device the valve 
00 

05 
The centrifugal force of the mold will cause . 
the metal to flow out against the cylindrical 
wall of the box and make a cylindrical cast 
ing, the thickness of the walls of which will 
depend on the amount of metal poured into 
the box. After the metal cools or congeals the valve 40 is operated to cause the piston 
to move forwardly to open the closure and 
at the same time eject the casting by means 
of the fingers 44. k . . . . ... ', 

It is desirable to provide a lining of a 
suitable refractory material for 
the metal of the pouring spout. În Figs. 3 
to 5 is shown one form of this construction. 
It consists of providing a pouring spout in 
a single unit formed from suitable refrac 
tory material such as sand. The unit.com prises the body 55 having the projection 56, 
which are adapted to be placed in the pour 
ing spout with the projection 56 extending 
through the closure 62 for protecting the 
same. The unit has an opening of substan 
tially the same shape as the opening through 
the spout, through which the molten metal 
passes into the mold box. The front end 58 

rotecting 
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25 
magnetically operated closure or bottom, but 
the device is necessarily complicated in con - 
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of the snout is hinged at 59 and is held in 
closed positio catches 61. When it is 
desired to remove the lining the lid or end 
member 58 is released and turned down after 
which the lining member may be removed 
and a new one replaced, if desired. 
In these figures the form of the closure 

and the means for attaching the same to the 
spout support 57 is slightly different from 
that shown in Figs. 1 and 2, in that these 
members are held in assembled position by 
means of an annular flanged member or thim 
ble 64 which extends through an opening in 
the closure 62 having its flanged endengag 
ing the closure 62 and having its other end 
threaded into the support 57. Ball or other 
suitable anti-friction bearings are inserted 
between said closure and Support. 
In Figs. 6 to 9 is shown a type that is more 

adapted to commercial purposes than the 
form disclosed in Figs. 1 and 2. In this form 
of the device, the closure is held in position 
by an electromagnet. 

It has been proposed to provide a verti 
cally arranged mold box having an electro 

struction and since the mold box rotates about 
a vertical axis great difficulty is experienced 
in molding castings properly inasmuch as 
gravity tends to cause the walls of the cast 
ings to be thicker at their lower ends than 
at their upper. The present construction ob 
viates these difficulties in a simple and effi 
cient manner. - 
As shown, a pair of standards 66, mounted. 

on a hollow base 67, are provided for Sup 
porting the hollow drive shaft 68, which is 
journaled in the upper ends thereof. The 
shaft is rotated by a pulley 69 or any other 
suitable driving mechanism. The forward 
end of the shaft 68 is provided with a mold 
box 70, see Fig. 8, which comprises an outer 
casing 71 rigidly secured to the shaft as by 
being integral therewith, and an inner casing 
72 which is secured within the outer casing 
71 as by means of the bolts 73. The forward 
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end of the inner casing 72 extends beyond 
that of the outer casing 71 and a coil of wire 
forming an electromagnet 74 is mounted 
thercon. 
A liner 75 for receiving thesinolton metal is 

untounted in the forward end of the inner cas 
ing 72 and is provided with a flange 76 which 
extends slightly beyond the forward end of 
Said inner casing. A suitable closure 77 is 
provided for the mold box. The closure 77 
preferably comprises a plurality of flexible 
plates secured together by rivets or other 
suitable means. The closure is of suitable 
material to form an al'mature for the electro 
magnet 74 whereby when the magnet is en 
ergized the closure will be held against the 
outer end of the liner 75 for closing the mold 
box. In the operation of the device it is 

necessary that the liner 75 be closed, and for 
this reason it is extended slightly beyond the 
inner casing 72 whereby the closure will form 
a tight joint with the liner. If desired, a ring 
78 may be secured to the outer portion of the 
closure for engaging the electromagnet. 

If desired, the ring 78 may be omitted, in 
which event the resiliency of the plates form 
ing the closure 77 will permit the same to 
be bent rearwardly into contact with the elec 
tromagnet, as shown at 79 in the modified 
form of the device shown in Fig. 9. 
The closure 77 is rotatably mounted on a 

rearward extension 81 on the pouring spout . 
82. A nut 83 on the inner end of the exten 
sion 81 is provided for retaining the closure 
plate in position on said extension. The 
pouring spout 82 is mounted on a carriage 84 
that engages the slide-ways 85, see Fig. 7. 
The carriage 84 is adapted to be moved for 
Wardly by means of the piston 86 mounted in 
the cylinder 87. 
Steam or other fluid under pressure is ad 

80 . 

mitted to the forward end of the cylinder 87 
througla suitable pipes or passages 88 con 
trolled by valves 90 as clearly shown in Fig. 6. 
A flexible member 89 is secured to the for 
Ward end of the pouring spout 82 and extends 
over suitable pulleys for moving the spout 
forwardly when steam or fluid under pressure 
is applied to the forward side of the piston 86. 
The carriage 84 is returned by means of 
weights 91 which are connected to the car 
riage as by means of the flexible members 92 
extending over the pulleys 93. 

Suitable means are provided for forcing 
the casting out of the liner 75 after the casting 
operation. As shown, this is accomplished. 
by means of a plurality of fingers 94 which 
extend through suitable openings in the rear 
wall of the liner 75 adjacent the outer edge 
thereof. The fingers 94 are carried by a pis 
ton 95 which is adapted to be operated by 
a fluid through the passage 96 extending 
through the shaft 68. 

It is desirable that means be provided for 
causing the casting to be contracted after the 
casting operation in order that it may be more 
easily ejected. In Fig. 8 is shown one man 
ner of accomplishing this function. As 
shown, a tube 97 of small caliber is rigidly 
connected to the liner 75 and slidably en 
gages the piston 95. When the valve 98 is op 
erated to admit a suitable fluid to move the 
piston 95 for ejecting the casting, a portion of 
the fluid Will pass thl’ough the tube or pas 
sage 9 into the interior of the casting, there 
by cooling the same and causing it to contract 
whereby it may be readily ejected from the 
mold box. 

In this form of the device, the fluid ad 
mitted to the inner casing 72 for ejecting the 
casting will absorb the heat and prevent over 
heating of the mold box during its continued 
use. This is considered an important feature 
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of the invention inasmuch as it will permit 
the device to be used continuously for form 
in??? at a rapid rate. 

15 

ince most metals at high temperatures 
readily oxidize, it is highly desirable in mold 
ing such metals, to provide means for exclud 
ing the air during the molding operation. A 
simple manner of accomplishing this is dis 
closed in Figs. 6 to 8 in which means are 
shown for flooding the mold box with an in 
ert gas, during. the molding operation. As 
shown, a reservoir 99 which may be mounted 
in the base of the machine is provided for con 
taining an inert gas. A passage is provided 
for supplying the gas to the mold box. This 
passage comprises the pipe 101 and a branch 
passage 102 including a flexible hose 103 for 
permitting the travel of the carriage. The 
gas is delivered to the interior of the mold 
box through an opening 104. A valve 105 is 
placed in the pipe 101 for manually shutting 
of the supply of gas when desired or in case of emergency. 

25. 

30 
rearwardly to close the box. When the car 

35 

the valve 98 is preferably a three-way valve 

40 

Suitable means are provided for automati 
cally turning on the supply of gas and for 
cutting off the same. A valve 106 is employed 
for this purpose. The valve is operated by a 
lever 107 the lower end of which engages a 
contact member 108 and opens the valve when 
the carriage containing the closure is moved 
riage is moved forwardly to open the mold 
box the lever 107 is moved by the spring 109 
to close the valve and cut off the gas supply. 
In order to use the gas over and over again 

whereby the same may be employed for the 
gas and for the fluid used for operating the 
piston95. A fan 111 is employed for circulat 
ing the gas. A pipe 112 connects the valve 98 

I with the fan and a pipe 113 leads from the 
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fan to a separator 100 to which one end of the 
pipe 101 is attached. In the operation of the 
device a suitable amount of the inert gas from 
the tank 99 is permitted to escape into the 
pipe 101 through the valve 105 and the fan 
111 will cause the same to continue to circul 
late through the mold box, the pipe 97, the 
bore 96, valve 98, fan and separator, back to 
the mold box. 
Mechanism is preferably provided for all 

tomatically operating the three-way valve 9S. 

60 
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As shown the valve is provided with a crank 
90 which is connected to the carriage 84 by 
a link 90 whereby when the carriage is moved 
forwardly to open the closure of the mold box 
the valve will be operated to close the passage 
to the pipe and open the passage to supply 
fluid to the mold box to eject the casting. 

In the operation of the device, when the 
molding process is completed the circuit 
through the electro-magnet 74, the current of 
which is supplied through the leads 115, 
brushes 116 and contact rings 117, is opened 
by a suitable switch and the valve turned to 

1,699,848 

apply pressure to the front face of the piston 
'86 for moving the carriage rearwardly for 
operating the valve 106 to cut off the gas, and 
for simultaneously moving the valve 98 to 
open the fluid passage for supplying fluid to 
the mold box ? operating the piston 95 to 
eject the casting. After the casting is ejected, 
the pressure on the front face of the pistonis 
released and the weights 91 will return the 
carriage 84 which in turn will operate the 
valves 106 and 98. The water, steam or other 
fluid and gas in the mold box pass out from 
the device through the passage 96 and the 
pipe 112 into the separator 100 where the wa 
ter or other fluid is extracted and permitted to 
escape through the discharge valve 204, and 
the gas returned to the moldbox. The cur 
rent is turned on and the molten metal poured 
into the pouring spout, thus completing the 
cycle of operation. 

70 
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It has been found by experiment that if the 
interior of the mold box be dusted with finely 
divided foreign matter, as finely . ground 
graphite, plumbago, whiting and the like, be 
tween each casting operation, the tendency of 
the casting to stick to the mold is greatly 
lessened and the life of the mold box con 
siderably extended. A convenient manner of 
coating the interior of the mold box is to 
smoke the same. - This is preferably accom 
plished by means of an inflammable gas. If 
the use of an inert gas is not required the in 
flammable gas, as acetylene is placed in the 
tank 99, see Fig. 8, and the valve 118 closed, 
and the fan not operated. If the use of the 
inert gas is desired a separate arrangement 
for each is necessary. Where an inflammable 
gas is employed the use of an additional inert 
gas is unnecessary inasmuch as the burning 
of the gas will consume the oxygen in the 
mold. Suitable means are provided for 
igniting the gas when the carriage 84 is moved 
rearwardly to close the mold box. A con 
venient manner of igniting the gas is to 
provide a make-and-break contact in an elec 
tric circuit to be operated manually or auto 
matically as shown. As shown in Fig. 8 a. 
spring contact member 119 carried by the 
lever 107 is adapted to engage a fixed con 
tact member 121 mounted on the carriage. 
As the lever moves in and out the spring con 
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tact will make and break the circuit and 
cause a spark between the two points 122 ad 
jacent the passage 123 through which the gas 
enters the mold box. The amount of gas 
used and the time of burning is controlled 
by the valve 105. If desired the gas may be 
permitted to continue to burn until shut of 
by the valve 106 when the carriage is moved 
forwardly. 
It is often 

in the form of a truncated cone. In this 
event, the interior of the mold box is of simi 
lar form and suitable means are provided 
for tilting the mold. Since different forms 

desirable that the castings be 

120 

130 

  



. 

1,699,848 . 

may be desired, means are provided for ad 
justing the angle of the mold box. In the 
form of the device shown in Figs. 10 to 12 
the mold box and operating mechanism are 
mounted on a frame or platform 125 which 
is pivoted to a standard 126 as shown in 
Fig. 12. The front end of the frame or plat 
form 125 is adjustable vertically. A stand 
ard 127 is pivotally connected to the front 
end of the frame 125 and extends into abore 
in the support. 128. The lower end of the 
standard 127 is screw-threaded and the nut 
-129 holds the standard in adjusted position 

?i 

20 

standard 12 

on the support 128. The support 128 is 
pivotally connected to a base member 131, 
see Fig. 10, whereby the support is free to 
turn. So Sp remain in alinement with the 

7 during the angular adjustment. 
of the frame 125. The nut 129 may be pro 
vided with a hand wheel 132 for operating 
the same. 

In Figs. 13 and 14 is shown a modified form 
of means for securing the closure 133 to the 
mold box 134 as employed in Fig. 10. The 
mold box 134 is provided with a plurality of 
lugs 135 and the closure 133 is provided with 
corresponding slotted projections 136 for en 

30 

gaging the lugs 135. The lugs are slightly 
inclined and are adapted to engage the slots 
in the projections. The parts are so arranged 
that the rotation of the mold will tend to. 
force the inclined lugs into the slots to clamp 
the closure in position. The closure is ro 
tatably mounted on the Spout 137 carried by 
a staniard 139 in the manner described above. 

In Fig. 15 is shown a modified form of 
mechanism for tipping the mold box 140. :''' In this form of th? ??vice the mold box is 
mounted on a shaft 141 which is journaled 
in a bearing 142 pivoted to a standard 143 
mounted on the frame 144. 

45 
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Suitable means are provided for holding 
the bearing 142 at any adjusted angle. As 
shown, it is provided with a disk 145 havingf 
a series of apertures 146therethrough each 
of which is adapted to be brought into alline 
ment with an aperture 147 in the standard 
143. A pin, not shown, is adapted t(????? in 
serted in the alined apertures for rigidly 
holding the mold in adjusted position. The 
disk 145 is preferably graduated to indicate 
the different anges to which it may be turned. 
The mold 140 is rotated by a suitable shaft 

148 which may be operated by the motor 149. 
In order to accommodate the angular adjust 
ments of the mold 140 the power shaft 148 
is connected to the mold box operating shaft. 
349 by the telescopic shaft 151 through the 
universal joints 152 and 153, as clearly shown 

60 
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in Fig. 15 of the drawings. ex 

If desired, the mold box of the different 
forms of thé device may bê provided with 
means for cooling the same. As shown in 
Figs. 16 to 19 inclusive, the mold box. 154 
is surrounded by an envelope or jacket 155 

5 
supported by the standards 156 in Spaced 
relation to said box. The jacket 155 is pro 
vided with one or more slots or opertures 
157 through which a blast of air under more 
or less compression may be directed against 
the mold box by one or more nozzles 158. 
Means are also provided for preventing the 

temperature of the mold box from risingma 
terially above a predetermined maximum. 

In the form of the device selected to illus 
, trate one embodiment of the invention, water 
is sprayed on the rotating mold box when the 
temperature of the same exceeds a predeter 
mined amount, a thermostat being employed 
to control the valve for supplying water. 
The water pipe 159 terminates in a cross 

tube 161 which is provided with a series of 
Small apertures on its under side through 
which water may pass in drops or small 
streams, the parts being so arranged that the 
Water will fall in front of the air nozzle or 
nozzles 158. The air escaping through the 
nozzles will blow the water through the open 
ing 157 in the form of a spray against the 
rotating mold box, thereby cooling the same. 
The lower portion of the jacket 155 is pro 
vided with a Sump or depression 161 for col 
lecting the water and discharging the same 
through a pipe 162. . . . . 

Suitable means are provided for automati 
cally opening and closing the water valve for 
Supplying the necessary amount of water to 
cool the mold box and prevent the tempera 
ture of the same from rising above a prede 
termined maximum. As shown, a fluid ther 
mostat has its inner end in the form of a tube 

O 
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190 extending about the mold box between 
the same and the jacket 155 and has its oppo 
site end terminating in a cylinder 191 in 
which reciprocates a piston 192. The tube 
190 and a portion of the cylinder 191 are 
filled with an expansible fluid which, when 

0. 

the mold box becomes heated, will expand 
and move the piston outwardly, against the 
compression spring 193. The movement of O 
the piston 192 is employed for operating a 
water valve for controlling the water sup 
plied to the tube 159 for cooling the mold 
box. Any suitable valve mechanism may be 
employed for this purpose. By way of ex 
ample, the valve may be in the form of a 
piston 194 operating in a cylinder 195. The 
cylinder is provided with an intake port 196 
in communication with a Water supply, pipe 
197 and with a port 198 in communication 
with the pipe 159. ?? 
When the mold box 

5 
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becomes heated, it will 
cause the volatile fluid in the thermostat to . . . 
expand and move the parts to the position 
shown in full lines in Fig. 11, thus opening, 
the 
through the pipe 197, port 196, cylinder 195, 
port i98 and pipe 159 for spraying the mold 
box. When the box cools, the volatile fluid. 
in the thermostat will contract and the spring 

125 
port 196 and permitting water to... flow . . . 
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193 will move the piston 192 toward the dot 
ted line position shown in Fig. 11, for di 
minishing or stopping the flow of Water 
through the port 196. 

It is often desirable at least to rough bore 
the inner surface of the castings before they 
are removed from the mold. Mechanism for 
accomplishing this function is disclosed in 
Figs. 20 to 23, inclusive. 
The molding machine is the same, Substan 

tially, as previously described, and it is not 
thought necessary to repeat the description 
of the detail parts. 
The tool 166 for boring the casting 167 is 

carried by the tool holder 168 mounted on 
the carriage 169. The carriage is provided 
at one end with an internally threaded sleeve 
171 through which the threaded shaft ol' feed 
screw 172 extends for feeding the tool to 
ward the casting during the boing opera 
tion. The opposite end of the carriage 169. 
is provided with a spring-pressed latch 173 
for engaging the guide rail or way 174 of 
the frame 175. 
The feed screw 172 is operated from the 

power shaft 176 through a series of friction 
gears. The feed screw 172 is provided with 
a friction gear 177 and the power shaft 16 
with a friction gear 178. In order to enable 
the operatör to reverse the rotation of the 
feed screw for withdrawing the tool from the 
casting a reversing mechanism is employed. 
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This mechanism comprises a lever 179 pivot 
ally mounted on the shaft 172 and carrying 
two friction gears 181 and 182, the gear 181 being in frictional engagement with the gear 
182 and also with the gear 177 on the screw 
shaft 172. By lowering the lever 179 the 
gear 181 is brought into engagement with the 
gear 178 on the drive shaft 176 for driving 
the feed screw 172 in one direction, and by 
moving the lever upwardly until the gear 182 
engages the gear 178 the feedscrew will be 
driven in the opposite direction, as is ob 
vious from an inspection of Fig. 23. A suit 
able spring-pressed detent 184, see Fig. 21, 
is adapted to engage recesses in the bracket 
185 for holding the lever 179 in adjusted 
position. 
When the boring mechanism is not in use 

the lever 179 is moved to neutral position so 
that both gears 181 and 182 are out of contact 
with the gear 178; the latch 173 is released 
and the carriage 169 turned to the dotted line 
position shown in Fig. 22. 
After the casting operation is complete, 

the clamp or collar 186, see Fig. 20, is released 
and the closure removed in the usual manner. 
The collar 186 is released so that the dis 
charging mechanism will not be moved for 
ward to eject the casting when the closure is 
removed. A spring 187 will hold the dis 
charging mechanism in retracted position. 
The carriage 169 and the lever 179 are both 
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moved to the full line positions shown in 
Figs. 21 and 23 respectively. As the tool 166 
nears the bottom of the mold in the boring 
operation a spring-pressed catch pivoted to 
the discharging mechanism will automati 
cally engage the carriage 169 whereby when 
the operating mechanism is reversed to re 
tract the carriage 169 the discharging mecha 
nism will be moved forward to cause the 
fingers 44 to eject the casting from the mold 
box. . . . . . . . . . . . 

While in the diagrammatic showing in 
Fig. 8 mechanism is disclosed for employing 
either an inert gas or an inflammable gas in 
the mold, it is understood that under ordi 
nary conditions the inflammable gas will be 
suflicient for the reason that when the in 
flammable gas is ignited it will immediately 
consume the oxygen in the closed box, there 
by not only smoking the interior of the box 
but also removing the free oxygen from the 
air within the box. In this event the bore 
of the tube 97 may be greatly reduced, or if 
it is not desired to use the fluid for cooling 
the casting the tube 97 may be altogether dis 
pensed with. 

It is thought from the foregoing taken in 
connection with the accompanying drawings 
that the construction and operation of our 
device will be apparent to those skilled in the 
art, and that various changes in size, shape, 
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proportion and details of construction may be 
made without departing from the spirit and 
scope of the appended claims. 
We claim as our invention: 
1. In a centrifugal molding machine, a 

mold box for casting hollow articles, means 
for rotating said box, a closure for the box, 
power operated means for opening and closing 
said closure, fingers extending through the 
rear end of said box for engaging the periph 
eral edge of said article for ejecting the same, 
and means independent of said first named 
means for reciprocating said fingers. 

2. In a molding machine, a rotatable mold 
box and automatically operated means for 
cooling said box when the temperature there 
of rises above a predetermined maximum, 
said means comprising mechanism for spray. 
ing a liquid on said mold. 

3. In a molding machine, a rotatable mold 
box, a jacket about said box and thermally 
controlled means to spray water onto said 
box through an opening in said jacket when 
the temperature of said mold rises above a 
predetermined maximum. 

4. In a molding machine, a mold box, 
means for rotating said box, a laminated me 
tallic closure for said box, means for open 
ing and closing Said closure, and electro-mag 
netic means on said mold for holding said, 
closure in closed position. 

5. In a centrifugal mold, a moldbox, means 
for rotating said box, and thermally con 
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trolled means forautomatically spraying wa 
ter on said box when the temperature thereof 
rises above a predetermined maximum. 
6. In a molding machine, a mold box, and 

means for supplying an inert gas to said box 
during the molding operation, said means 
comprising a conduit, a valve for opening and 

lo 
closing said, conduit, and means for auto 
matically opening and closing said valve. 

7. In a molding machine, a mold box in 
which articles are adapted to be cast, means 
for ejecting the cast articles from said mold, 
and means for applying water to the interior 
of said article 
its ejection. ... " 

8. In a centrifugal molding machine, a 
mold box, a cylinder associated, therewith, a piston in said cylinder, said piston adapted 
to be operated in one direction by a fluid and 
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and a passage from said cylinder to said box : 
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provided with means for ejecting a casting 
from said box when operated on by said fluid, 
whereby fluid from said cylinder may es 
cape into said box for cooling the casting 
therein. * - 

9. In a molding machine, a closure for a ro 
tating mold box, a pouring spout carried by 
said closure, said spout comprising side walls 
having an annular lateral extension on which 

30 said closure is rotatably mounted, and a 
hinged plate forming with said side walls a 
receptacle and latches for holding said plate 
in operative position. d 

10. In a molding machine, a mold box, 

for cooling the same prior to 

means for rotating the same, a closure för 
said mold box, electro-magnetic means for 
holding said closure in contact with said box, 
a pouring spout on said closure, a liner in the 
outer end of said box, a piston in the other 
end thereof, ejecting fingers carried by Said 
piston, a passage leading to said box, a three 
way valve in said passage for controlling the 
flow of fluid through said passage for operat 
ing said piston, means for supplying an inert 
gas to said box during the casting operation, 
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and a fan for circulating said gas throughs 
said box, valve and passage. 

11. In combination. a mold member having 
its axis substantially horizontal and having 
an open end, a closure member for said open 
end, an armature on one of said members, an 
electro-magnet on the other of said members 
for attracting said armature for holding said 
closuremember in closed position, and means 
for removing said closure. 

12. In a molding machine, a mold box, 
means for rotating said box, a closure for said 
box, means for supplying molten metal to 
said box, a conduit for supplying gas to the 
interior of said box, a valve for said conduit, 
and means operated by the opening and clos 
ing of said closure for controlling the opera 
tion of said valve. 
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In testimony whereof we affix our signa 
tures. 

NATHAN M. LOWER. 
WILLIAMH. STEELE. 
LOUIS P. MORRIS. 


