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Claims. (C. 22-65) 
This invention relates to centrifugal casting 

machines, and while applicable generally to ap 
paratus for casting holow metal bodies in ro 
tary molds, it is especially useful in its applica 
tion to machines wherein a number of molds are 
rotated simultaneously, with their axes in par 
allel relation. 
In certain respects the present invention con 

stitutes an improvement upon centrifugal cast 
ing machines of the type shown in U. S. Letters 
Patent No. 1,944,168, granted to me January 23, 
1934, and one object of the present invention 
is to simplify apparatus of the type shown in 
the above patent by reducing the number and 
weight of the moving parts, by eliminating ob 
jectionable vibration, and by providing a more 
compact and less expensive construction. 
Another object of the invention is to provid 

in such apparatus a flask conveyor which serves 
to transport flasks from one side of the machine 
to the casting bed, and from thence to the other 
side of the machine, and which is characterized 
by certain automatic movements which simplify 
materially the operation of the machine. 
Other objects and advantages characterizing 

my invention, including those derived from the 
use of novel means for supporting and balanc 
ing the flask conveying mechanism aforesaid, 
will become more fully apparent from the de 
scription hereinafter set forth of one example 
or embodiment of the invention, having refer 
ence to the accompanying drawings. Of the 
drawings: 

Fig. I represents a plan view of centrifugal 
casting apparatus embodying my invention, such 
apparatus including flask runways leading to 
and from each side of the casting bed. 

Fig. II represents a side elevation of the cast 
ing machine. 

Fig. III represents an enlarged plan view of a 
portion of the casting machine with parts of the 
flask conveyer broken away to reveal the mech 
anism therebeneath. 

Fig. IV represents an end elevation of the 
casting machine as viewed from the right hand 
end of Fig. I, with the pipe flasks shown in sec 
tion. 

Figs. V, VI and VII represent enlarged vertical 
sections of the flask conveyor of the machine, 
taken as indicated by the lines V-V of Fig. I, 
the several views showing the conveyor in dif 
ferent successive positions which it occupies in 
operation. 

Fig. VIII represents an enlarged cross section 

of the casting machine, taken as indicated by 
the lines VIII-VIII of Fig. W. - 

Fig. IX represents a CroSS Section of the oper 
ating cylinder employed for actuating the flask 
Carrier; and, 

Fig. X represents a cross Section taken as in 
dicated by the lines X-X in Fig. II, showing 
the valve controlling mechanism for the oper 
ating cylinder of the flask carrier. 

In the drawings there is illustrated one ex 
ample of a centrifugal casting machine embody 
ing my present invention, the apparatus con 
prising generally a motor connected to driving 
mechanism which is adapted to rotate a plurality 
of pipe flasks 2. The driving mechanism for ro 
tating the cylindrical flasks 2 is mounted on a 
stationary casting bed 3 which is conveniently 
made of E-shaped cross Section with its hori 
Zontal web portion 4 disposed substantially at 
the level of the Surrounding floor 5 of the build 
ing in which the apparatus is installed. Desir 
ably the casting bed 3 is disposed within a sha 
low pit 6, and is rigidly secured to the under 
lying foundations by means of relatively large 
brackets T, a which additionally serve as bear 
ing supports for the means employed to raise 
and lower the flask Conveyor which is herein 
after described. 
The flasks 2 are Supported for rotation on 

bearings in the following manner. Centrally of 
the bed frame 3 there are driving rollers 8 adapt 
ed to engage accurately machined annular sur 
faces 9 on the flasks 2. The driving rollers 8 
are connected to each other as well as to the 
motor by a shaft O made up of a number of 
sections joined together by flexible couplings f. 
At each side of the driving rollers 8 on the cast 
ing bed 3, idle rollers 2 are mounted in trans 
verse alignment with the driving rollers 8. Thus 
in the particular machine shown, two flasks are 
rotated simultaneously about their respective 
longitudinal axes on the bed frame 3 by opera 
tion of the motor f. The flasks 2 when mounted 
between the driving rollers 8 and the idle rollers 
2 are restrained against movement in the direc 

tion of their longitudinal axes by a guide roller 
3 which turns loosely On a portion of the shaft 
O and engages guide flanges 4 on the flasks 2. 
The driving rollers 8 and idle rollers 2 are 

desirably mounted on bearing stands G disposed 
on top of the casting bed 3. To provide inter 
mediate support for the driving shaft fo ad 
jacent to the guide roller 3 a pedestal 7 is pref 
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It will be understood, of course, that while the 
machine illustrated in the drawings is shown as 
adapted for the simultaneous casting of a pair 
of pipe flasks, the arrangement of the bearings 
on the casting bed may be varied to provide for 
the casting of any desired number of flasks. 

Flask conveying mechanism is disposed above 
the casting bed 3 in the following manner. The 
conveyor comprises a frame which, as shown most 
clearly in Fig. VIII, may be conveniently made up 
of a series of I-beams 20 disposed transversely 
of the casting bed 3 and forming with like cross 
beams 2 a box-shaped lower Section, and an 
additional series of I-beams 22 Superimposed 
thereon in parallel relation to the longitudinal 
axis of the casting bed 3 and forming an upper 
section for the frame. Above the I-beams 22 
there is supported a roller table 23 comprising 
pairs of angle bars 24 with rollers 25 journaled 
therein. Above the roller table 23 there is pro 
vided a carrier plate 26 which has thereon flask 
receiving pockets a, b, c, d, e, f, consisting of 
paired lugs 27 with oppositely directed inclined 
surfaces. 28. Other forms of pockets Or Seats 
may obviously be employed on the flask carrier 
for the same purpose, it being understood that 
the pockets serve to carry or roll the flasks 2 in 
predetermined spaced parallel relation to each 
other from positions on the Supply runway, con 
prehensively designated at 30, to the rollers 8, 2, 
and from positions on the rollers 8, 2 to posi 
tions on the discharge runway, comprehensively 
designated at 3?. The carrier plate 26 is pro 
vided at its underside with depending angle bars 
8, which engage guide members 9 on the roller 

table 23, thus maintaining the carrier plate at 
all times in transverse alignment with the roller 
table. 
The flask conveyor frame is adapted to be 

raised and lowered by mechanism actuated by 
an elevating cylinder 32, shown most clearly 
in Figs. V, VI and VII. The elevating cylinder 
32 is rigidly secured in fixed relation to the cast 
ing bed 3, and preferably above the top of this 
bed. Any suitable pressure medium may be en 
ployed to actuate the piston 33 of the elevating 
cylinder 32. At its end the piston 33 bears 
against a roller 34 carried by a pair of rocker 
arms 3 which are fixed to a shaft 35. The shaft 
35 is supported for rotation within bearings 40 
on the bracket member 7. On the shaft 35 there 
are additional pairs of rocker arms 36 which have 
their ends pivotally connected to brackets 38 
disposed beneath the I-beams 20 of the conveyor 
frame. The rocker arms 36 form with the rocker 
arms 37 bell crank levers. Outward movement 
of the piston 33 of the operating cylinder 32 in 
parts a swinging counterclockwise movement to 
the rocker arms 37 which in turn rotates the 
shaft 35, and causes a Swinging movement of 
the rocker arms 36. 
At the opposite side of the casting bed 3 from 

the side on which the elevating cylinder 32 is 
mounted, there is provided an additional shaft 
35a mounted for rotation in bearings 40 supported 
on the bracket a. The shaft 35a, has affixed 
thereon rocker arms 36a pivotally connected to 
brackets 38 beneath the I-beams 20. On the 
shaft 35o there is an additional pair of rocker 
arms 37a cross connected by parallel links 39 
with the corresponding rocker arms 3 at the op 
posite side of the machine. Accordingly, the 
conveyor frame bridges the casting bed and is 
supported at each side thereof by the elevating 
mechanism. The shafts 35, 35a, are operated 

2,048,956 
simultaneously and the rocker arms 36, 36a, there 
On Serve to raise the frame in a Substantially 
vertical direction and in parallel relation to the 
top of the casting bed 3. The weight of the con 
veyor frame serves to lower it to depressed posi 
tion when the piston 33 moves inwardly in the 
cylinder 32. 

Normally, when the casting machine is at 
rest, the I-beams 20 of the lower section of the 
conveyor frame rest upon foundation supports 
in the form of pedestals 4 disposed at each side 
of the casting bed 3, thus relieving the operating 
mechanism of the weight of the conveyor frame. 

For effecting horizontal movement of the flask 
carrier plate 26 there is employed an operating 
cylinder 45, the details of which are most clearly 
shown in Fig. IX. The cylinder 45 comprises 
generally three interfitting telescopic sections 46, 
4, 48. The Outermost section 48 has thereon 
laterally extending webs 49, 50 which are rigidly 
secured to the beams 22 of the upper part of the 
conveyor frame. In this manner the operating 
cylinder 45 for the flask carrier plate 26 is in 
CorpOrated within and carried by the conveyor 
frame. The intermediate section 47 of the op 
erating cylinder 45 is adapted for sliding move 
ment within a stuffing box 5. This section 47 
carries a crosshead 52 with outwardly extending 
projections 53 which engage slotted depending 
brackets 55 attached to the carrier plate 26. The 
intermediate section 47 is provided with a stuff 
ing box 57 which prevents leakage between it 
and the innermost telescopic section 46. The 
innermost Section 46 is rigidly Secured at its end 
to the conveyor frame by a connection 58. The 
pressure medium is admitted to the interior of 
the innermost cylindrical section 46 through a 
pipe 59 and the Connection 58, and operates 
against the cylinder head 60 of the intermediate 
Section 47. In an obvious manner this causes 
the intermediate section to move to the right, as 
viewed in FigS. W. and IX, between the innermost 
section 46 and the outermost section 48. This 
movement of the intermediate section 47 im 
parts a corresponding movement to the flask car 
rier plate 26. 
In Order to effect a reverse movement of the 

intermediate cylindrical section 47, pressure is 
admitted through an additional pipe 6 to the 
outer end of the cylinder head 60. Obviously 
the direction of movement of the carrier plate 26 
is dependent upon whether the pressure medium 
is admitted through the pipe 59 or through the 
pipe 6 f. To provide proper lubrication for the 
parts of the operating cylinder 45, there is pro 
vided a Series of lubricant fittings each desig 
nated by the numeral 62. 
The operation of the cylinder 45 is automatical 

ly controlled by the raising and lowering of the 
conveyor frame in the following manner. At one 
end of the rock shaft 35 there is provided an arm 
63, shown most clearly in Figs. III and X, which 
has a bifurcated extremity 64 adapted to engage 
one or the other of two collars 65 surrounding 
a valve rod 66. Each collar 65 is slidably 
mounted on a sleeve 67 which in turn slides freely 
on the valve rod 66. Each sleeve 67 has at the 
end thereof lock nuts 68, and interposed between 
the lock nuts 68 and collars 65 there are springs 
69. On the valve rod 66 there are two clamps 
70 which are adapted to be engaged by the lock 
nuts 68. 
Swinging movement of the arm 63 on the shaft 

35, incident to the raising and lowering of the 
conveyor frame, causes the valve rod 66 to be 
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moved to the right or the left as viewed in Fig. X. 
Movement to the left is limited by engagement of 
an adjusting nut 7 on the shaft 66 against the 
bearing 2. Movement to the right is limited by 
engagement of an additional adjusting nut 78 
against the opposite side of the bearing T2. The 
movement of the shaft 66 is designed to be just 
sufficient to open or close the valve 74. A flexible 
joint T5 is desirably interposed between sections 
of the valve rod 66. It will be noted that when 
the arm 63 on the shaft 35 commences to swing 
to the right or to the left, it strikes One of the 
collars 65. On account of the friction opposing 
movement of the valve rod 66, the valve rod will 
not move immediately. Accordingly, the collar 
65 will slide along the sleeve 67 with incidental 
compression of the spring 69. As pressure builds 
up in the spring 69, the friction opposing move 
ment of the valve rod 66 will be overcome, and the 
rod 66 will be propelled in the direction in which 
it is urged by the collar 65. Thus the valve is 
opened and closed by rotation of the shaft 35, and 
the movements of the valve rod 66 instantaneous 
ly follow completion of the Swinging movements 
of the arm 63. 
The valve 74, as shown most clearly in Fig. III, 

has an intake pipe connection 76 at one side 
thereof, and an exhaust pipe 7 at the opposite 
side. From the top of the valve 74 the pipe Con 
nection 59 leads to one end of the operating cylin 
der 45, which controls the movement of the car 
rier plate 26. The pipe connection 6 leads from 
the top of the valve 74 to the other end of the op 
erating cylinder 45. The apparatus is so designed 
that when the conveyor frame is in its lowermost 
position resting on the pedestals 4, the valve rod 
66 is in Such position as to cause the preSSure Ine 
dium to be admitted to the operating cylinder 25 
through the pipe connection 59, and thus the car 
rier plate 26 normally occupies the position shown 
in Fig. V at the right hand limit of its travel. 
When the conveyor frame is raised by actuation 
of the elevating cylinder 32, the shaft 35 turns in 
a counterclockwise direction, and the arm 63 
thereon swings to the left urging the valve rod 66 
in that direction and changing the path of the 
pressure medium so that it flows through the pipe 
6 to the right hand end of the Operating cylin 
der 45. This causes the cylinder 45 to operate, 
and moves the carrier plate 26 to the left to the 
position indicated in Fig. VI. Subsequently when 
the elevating cylinder 32 is actuated again to lower 
the conveyor frame, the shaft 35 is rotated in a 
clockwise direction and the arm 63 thereon re 
turns the valve rod 66 to the right, reversing the 
operation of the valve 74. Thus when the con 
veyor frame reaches its lowermost position as 
represented in Fig. VII, the operating cylinder 5 
will again be actuated, and the carrier plate 26 
will be returned to its original position. In Fig. 
VII the apparatus is shown with the conveyor 
frame lowered, but before the carrier plate 26 has 
commenced to move to the right. 
The flask supply station comprehensively des 

ignated at 30 desirably takes the form of a run 
way upon which the flasks 2 are free to roll. In 
the illustrated example, this runway comprises 
two pairs of rails 79 elevated substantially above 
the floor 5, the rails of each pair being Spaced 
apart a sufficient distance to accommodate the 
guiding flanges 4 of the flasks 2. One pair of 
rails 79 is in alignment with the guide roller 3. 
In this manner the proper positioning of the flasks 
longitudinally of the bed 3 of the casting machine 

3 
is insured. The rails 79 preferably extend over 
the top of the casting bed 3 with their ends dis 
posed adjacent to the idle rollers 2. 
The flask discharge station comprehensively 

designated at 3 is constructed in a similar man 
ner. It comprises spaced rails 80 elevated above 
the floor 5 with their ends disposed above the 
casting bed 3 adjacent to the idle rollers 2 on 
that side of the machine. It will be observed that 
the top surfaces of the supply rails 79 are disposed 
in a plane slightly above the plane of the top sur 
faces of the rails 80, and that the flask carrier 
plate 26, while it is transporting flasks from the 
supply station to the bearings 8, 2, moves in a 
horizontal plane just below the top surfaces of 
the Supply rails 9 and just above the top surfaces 
of the discharge rails 80, as well as above the roll 
ing Surfaces of the bearings 8, 2. With this con 
struction the carrier plate 26 is adapted to roll 
the flasks 2 along the rails 79, without carrying 
the full weight thereof, and to transport the flasks 
bodily from the Supply station to the bearings, 
and from the bearings to the discharge station. 
At the flask Supply station, there is provided a 

stop device for preventing accidental rolling of the 
flasks onto the bearings of the machine. This 
device comprises a pair of curved arms 82 pivoted 
to the rails 79, as shown most clearly in Figs. W 
and VII, the arms having upwardly directed pro 
jections 83 which normally obstruct movement 
of the flasks 2 beyond the ends of the rails 79. 
The arms 82 are connected by links 84 with crank 
arms 85 fixed to the shaft 35a. When the bear 
ings 8, 2 are rotating with flasks thereon incident 
to the centrifugal casting of pipes within the 
flasks, the conveyor frame is in its lowered po 
sition, illustrated in Figs. W and WII, and the stop 
arms 82 extend upwardly above the top surfaces 
of the rails 79. On the other hand, when the 
conveyor frame is raised, as shown in Fig. VI, and 
while the flasks are being transported from one 
point to another, the stop arms 82 are lowered 
by the angular movement of the crank arms 85 
through the action of the links 84. 
At the discharge station, check devices 90 are 

provided to prevent flasks from rolling back onto 
the casting bed. These devices take the form of 
Swinging arms loosely pivoted at the ends of the 
rails 80, and they permit passage of the flasks in 
a direction toward the discharge station, but pre- 5 
vent movement of the flasks in the opposite 
direction. 
The manner in which the casting machine of 

this invention is supported upon the floor of the 
building where it is situated may, of course, be 
varied to considerable extent. In the present 
example, the casting bed 3 is provided with angle 
irons 9 which are adapted to accommodate the 
ends of floor plates 92 which extend to the sides 
and ends of the casting bed, as shown in Figs. 
II and I.W. Between the motor t and the area. 
embracing the bearings on the casting bed 3 there 
is provided a hood 95. 
The operation of the centrifugal casting ma 

chine is as follows. Let it be assumed that two 
flasks A, B are disposed on the rollers 8, 2, and 

- that other flasks C, D, E, F are disposed upon 
the rails 79 of the supply station, as shown in 
Fig. W. . The flasks A, B are rotated by the motor 
l, and metal is charged therein in the manner 
customary with centrifugal casting machines. 
After the two flasks A, B have been rotated for 
the desired length of time, the motor is stopped. 
The elevating cylinder 32 for the conveyor frame 
is then actuated to raise the roller table 23. 
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other side of said bed, and a conveyor for trans 
porting a flask laterally from said supply station 
to said bearings and from thence to said dis 
charge station; said conveyor including a frame 
bridging the top of the casting bed and having a 
horizontally movable flask carrier thereon, and 
means for raising and lowering said frame with 
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the weight thereof supported at points beneath 
the Supply and discharge stations and spaced at 
a substantial distance laterally from said casting 
bed. 

3. Apparatus for centrifugally - casting hollow 
metal bodies comprising a casting bed having 
bearings thereon for supporting a rotary flask, a 
flask supply station extending to One side of said 
bed, a flask discharge station extending to the 
other side of said bed, a conveyor for transport 
ing a flask laterally from said supply station to 
said bearings and from thence to said discharge 
station, said conveyor including a vertically mov 
able frame bridging the top of the casting bed 
and having a horizontally movable flask carrier 
thereon, foundation supports beneath said supply 
and discharge stations for supporting said frame 
in a position of rest, and means for raising and 
lowering said frame with the weight thereof sup 
ported at points beneath the supply and discharge 
stations and spaced at a substantial distance 
laterally from said casting bed. 

4. Apparatus for centrifugally casting hollow 
metal bodies comprising a casting bed having 
bearings for supporting a rotary flask, and a con 
veyor for transporting a flask to and from said 
bearings; said conveyor including a vertically 
movable frame, bridging the casting bed trans 
versely below the level of said bearings, a hori 
zontally movable flask carrier thereon, and means 
for reciprocating said carrier including an operat 
ing cylinder incorporated within and carried by 

40 said frame. 
5. Apparatus for centrifugally casting hollow 

5 
metal bodies comprising a casting bed having 
bearings for supporting a rotary flask, and a con 
veyor for transporting a flask to and from said 
bearings; said conveyor including a vertically 
novable frame bridging the casting bed trans- 5 
versely below the level of said bearings, a hori 
Zontally movable flask carrier thereon, and means 
for reciprocating said carrier in the form of tele 
scoping pressure-operated cylinders incorporated 
within said frame and extending transversely of 
the easting bed. 

6. Apparatus for centrifugally casting hollow 
metal bodies comprising a casting bed having 
bearings for supporting a rotary flask, and a con 
veyor for transporting a flask to and from said 
bearings; said conveyor including a vertically 
movable frame extending transversely over the 
casting bed, means for raising and lowering said 
frame including an operating cylinder mounted 
above the casting bed, and rocker arms actuated 20 
thereby, said rocker arms being disposed at each 
side of the casting bed and interconnected across 
the top thereof, a flask carrier movable horizon 
tally on said frame, and means for reciprocating 
said carrier. 

7. Apparatus for centrifugally casting hollow 
metal bodies comprising a casting bed having 
bearings for supporting a rotary flask, and a con 
veyor for transporting a flask to and from said 
bearings; said conveyor including a vertically 30 
movable frame extending transversely over the 
casting bed, means for raising and lowering said 
frame including a cylinder mounted above the 
casting bed, and rocker arms actuated thereby, 
said rocker arms being disposed at each side of 5 
the casting bed and interconnected across the 
top thereof, a flask carrier movable horizontally 
on said frame, and means for reciprocating said 
carrier including an operating cylinder incorpo 
rated within said frame. 
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