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CASTING MACHINE 
William N. Brammer, St. Joseph, Mich., assignor 

to Nylen Products Company, St. Joseph, Mich., 
a corporation of Michigan 

Application January 15, 1949, Serial No. 71,100 
(C. 22-91) 5 Claims. 

- This invention relates to a casting machine. 
More particularly it has to do with a semi-auto 
matic casting machine using permanent molds 
and cores and having novel features of design 
and operation which permit efficient casting of 
metals. 
Casting machines have heretofore been used 

which employ a split mold having the portions 
of the mold slidable in ways toward or away 
from each other for making or breaking the 
mold. These casting machines have enjoyed a 
limited degree of success. However, they are 
usually complicated machines and are seldom 
adapted to efficient production casting. 
According to the features of the present inven 

tion there is provided a casting machine in 
Which a two piece permanent mold is used. One 
portion is rotatably mounted on a shaft journaled 
in a housing rigidly secured to an upright wall 
member. The Second portion of the mold is 

0. 

5 

20 
mounted for rotation in a housing rigidly secured 
to a pivoting arm which is effective to move the 
Second portion into and out of aligned engage 
ment with the first portion. 
When the two portions of the mold are aligned 

in an inverted position they define an upper 
cavity, in which permanent type cores are 
clamped, and a lower metal receiving cavity. 
After the mold is assembled, a pneumatically op 
erated mechanism rotates it through 180° to the 
pouring position. Rotation of the mold starts a 
timing mechanism which rotates the mold 180° 
back to the assembly position after a prede 
termined pouring and solidifying period. 
When the cores have been removed from the 

mold, a power cylinder pivots the movable por 
tion of the mold away from the pouring station, 
permitting easy removal of the casting. 

It is therefore an important object of the 
present invention to provide a casting machine 
that is simple in construction and operation and 
lends itself readily to production casting. 
Another object of this invention is to provide 

a casting machine having a power actuated 
mechanism for rotating the mold from an as 
sembly position to a pouring position and return 
it to the assembly position. 
A still further object of this invention is to 

provide a casting machine employing a Split mold 
in which one portion of the mold is stationary 
while the other portion is mounted for pivoting 
toward and away from the first portion. 
Another and further object of this invention 

is to provide a novel method of casting including 
a semi-automatic control cycle. 
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Other and further objects, features, and ad 
vantages of the present invention will be appar 
ent to One skilled in the art from the following 
detailed description of the annexed sheets of drawings. 
On the dra Wings: 
Figure 1 is a top plan view of a casting ma 

chine constructed according to the teachings of 
the present invention. 

Figure 2 is a side elevational view of the cast 
ing machine of Figure 1. . . . 

Figure 3 is an end elevational view of this 
machine. 

Figure 4 is an enlarged fragmentary end Sec 
tional view taken on line IV-TV of Figure 1. 

Figure 5 is a fragmentary vertical sectional 
view taken substantially on the line V-W of 
Figure 1. 
Figure 6 is a vertical sectional view taken on 

line VI-VI of Figure 5 but showing the mold 
after it has been rotated to the pouring posi 
tion which is 180° from that position shown in 
Figure 5. 
Figure 7 is a fragmentary horizontal Sectional 

view taken on line VII-VII of Figure 6. 
Figure 8 is a fragmentary vertical sectional 

view similar to Figure 6 but showing the mold 
rotated to the assembly position. 

Figure 9 is an elevational view of a piston 
which has been cast in the casting machine con 
structed according to the features of the present 
invention. 
As shown on the drawings: 
The casting machine illustrated in the accom 

panying drawings employs a mold and cores 
which are particularly adapted for casting pistons 
and it will be described as used for this purpose. 
However it will be understood that various other 
types of castings may be formed in this casting 
machine merely by substituting the correct molds 
and CoreS. 
In Figures 1 and 2 the reference numeral to 

indicates the frame of this machine having a 
base f defined by side walls 2 and 3 and end 
Walls 4 and 5. Connector plates 6 are suitably 
secured, as by welding, across the corners of the 
base frame members to rigidify the structure. 
The end wall 4 extends upwardly from the 

base portion, being braced by side plates 8 and 
receiving at its upper end an ear member 9 
which is secured, as by Welding, to the inner Side 
of the Wall 4 midway between the side walls 
2 and 3. 
A supporting cross wall 20 is secured between 

the walls 2 and f 3 at a point spaced from the 
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end wall 5. This wall 20 is provided with re 
inforcing ribs 2 and 22 and also is braced by two 
rods 23 which extend longitudinally of the cast 
ing machine and are Secured at the opposite end 
to a plate 24 which is secured to the end wall 4. 
At the upper end of the support wall 20 there is 
provided a flat table-like portion 25. 
At either side of the base of this machine a 

plate portion 27, integrally formed with the side 
Walls 2 and 3, extends inwardly therefrom to 
provide a support for a journal block 28 which has 
longitudinal apertures 29 therethrough. A pivot 
ing arm 39, having a lower cylindrical journal 
portion 3 and a substantially triangular shaped 
body portion 32, is pivotally mounted on a rod 34 
which extends through the journal blocks 28 and 
the cylindrical journal portion 3 of the pivot 
arm. At the upper end of the pivotable arm. 39 
there is formed a cylindrical housing member 35 
which has a central longitudinal aperture. 
The movements of the pivoted arm 30 are con 

trolled by a power cylinder 36 which may be oper 
ated by air under pressure which enters said 
cylinder at either end through inlet lines 3 and 
38 which are controlled by a hand operated valve 
39 disposed in a housing 40 which also receives 
a line 4 leading to a source of air under pres 
sure. The power cylinder 36 has a piston rod 42 
extending from one end thereof which is pivotally 
connected on a pin 43 to the arm. 30. The cylin 
der 36 is also provided at one end with ear por 
tions 45 which have openings 46 arranged to re 
ceive a pivot pin 47 which also extends through 
the ear f9 secured to the end wall 4. 
Thus When the handle 39 is thrown in One 

direction air under pressure is directed from the 
line 4f through the line 3 to one end of the 
power cylinder 36 to move the piston rod 42 out 
Wardly of the cylinder and pivot the arm. 39 into 
its upper position as seen in Figure 2. When the 
lever 39 is thrown in the opposite direction the 
supply of air is vented from the line 3 and the 
line 38 is connected with the inlet line 4 and air 
under pressure is introduced to the opposite end 
of the cylinder to retract the rod 42 and draw 
the pivoted arm 30 downwardly to the dotted posi 
tion as shown in Figure 2. 
The valve 40 may be mounted on an upstanding 

arm member 48 which is secured to the side wall 
3 of the base. 
As best seen in Figure 5 a. shaft 50 is journaled 

in the housing 35 on bearings 5. The housing 
has end cap members 52 containing oil Seals 53 
arranged to prevent oil from moving along the 
Shaft out of the housing. The shaft 5 has an end 
portion 54 outside of the housing which is of gen 
erally rectangular shape and extends laterally of 
the casting machine Figure 1. The end member 
54 fits into a groove 55 cut in one portion 56 of a 
split mold assembly 5. A plurality of bolts 58 
secure the mold portion 57 to the end 54. 
A Second shaft 60 is disposed for rotation on 

bearing assembly 6 in a hollow cylindrical 
housing 62 which is Secured to the table-like por 
tion 25 of the upstanding Support member 20. 
The shaft 60 has a laterally extending, generally 
rectangular end portion 64 which is secured in a 
groove 65 of the other portion 66 of the split mold 
assembly. 

It will be seen that the permanent mold assemi 
bly 57 is made up of two members which are se 
cured to rotatable shafts. The shaft S9 is rotated 
by means of a pneumatic power cylinder 68 (Fig 
ures 3 and 4) which is supplied with air under 
pressure through lines 69 and 70. 
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4. 
air under pressure to lines 69 and 70 is controlled 
by a valve which is operated by a solenoid 72 
through a linkage 73. A line 74, also connected 
through the Switch 7, is connected to a source 
of air under preSSure. 
A rack 76 is secured to the end of the piston 

rod 7 of the power cylinder 68. The rack 6 
is in mesh with the teeth of a gear 79 Figure 4 
which is secured to or integrally formed with a 
reduced end portion 80 of the shaft 66. When 
power is applied to one end of the cylinder 68 the 
rack 6 is moved to the left as seen in Figure 4 to 
rotate the shaft 80 and thereby move the mold 
from the assembly position shown in Figure 5 to 
the pouring position shown in Figure 6. When 
power is applied to the other end of the power 
cylinder 68 the action is reversed and the mold 
is rotated back to the assembly position. 

It will be recognized that after casting has 
been poured and the mold is ready for rotation 
back to the assembly position, the mold assem 
bly will be in a top heavy condition since the 
major portion of the weight of the mold and the 
casting itself is above the pivot axis of the cast 
ing machine, Thus it is necessary only to move 
the mold assembly slightly from the vertical to 
permit the weight of the assembly to swing it 
around to the aSSembly position. It is therefore 
necessary to provide a shock absorber assembly 
82 which will resist this downward pivoting of 
the mold sufficiently to slow the movement up 
and prevent the mold from pivoting past the as 
Sembly position. This shock absorber assembly 
82 comprises a hollow cylindrical casing 83 in 
which a coil Spring 84 is disposed around a shaft 
85. The shaft 85 has, at one end, a head portion 
86 against which the spring 84 is bottomed and 
at the other end an eye portion 87 pivotally dis 
posed over a pin 88 which is threaded into a 
rectangular plate 89 that is pinned to a reduced 
portion 90 of the shaft 60. The lower end of the 
Shock absorber is pivotally connected to a bracket 
9 which is threaded into an angle support brace 
92. 

In Figure 3 the mold assembly is shown in 
the assembly position and thus the spring 84 
has been compressed by the upward movement 
of the shaft 85 as the plate 89 was rotated. When 
the power cylinder 68 is next actuated, the coiled 
Spring 84 will assist the rack 76 in rotating the 
mold aSSembly to the upright pouring position. 
AS may be seen in Figures 1 and 2, the mold 

Sections 56 and 66 are mated in their assembly 
position on a parting plane which passes through 
the pivot rod 34 about which the arm 30 rotates. 
As this parting plane is normal to the journal 
axes of the mold Sections, the axis of rotation of 
the arm member is likewise normal or perpendic 
ular to the common journal axis. When the 
faces of the two mold Sections are brought into 
contact with each other by actuation of the power 
cylinder 36, the pressure between the mold sec 
tions is normal to their parting plane. 
The two Sections 56 and 66 of the mold as 

Sembly are identical except that they have op 
positely disposed elements. In Figures 6 and 8 
the mold section 56 is illustrated. The mold sec 
tion is a Substantially rectangular block member 
having a semi-cylindrical cavity 95 disposed in 
aligned relation along one side of the mold. Be 
tween these Semi-cylindrical openings there is 
formed a shoulder 97. In a direction longitudi 
nally of the casting machine the mold section 
57 is provided with an aperture 98 (Figure 5) in 

Delivery of 75 which a sleeve portion 99 is disposed. This sleeve 
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portion is arranged to receive a Wrist pin core 
member 100 during the casting operation. Di 
rectly above the aperture 98 in the section 57 
there is provided a recessed portion 02 which, 
as Will be seen hereinafter, provides Space ac 
commodating a portion of the COre. 

It will then be seen that when the two mold 
Sections 56 and 66 are assembled and moved into 
the pouring position ready to receive the cores 
there is defined by the semi-cylindrical openings 
therein, a pair of aligned semi-cylindrical aper 
tures through the mold in a vertical direction. 
The wrist pin core apertures 98 in each mold 
section are of course aligned so that the Wrist pin 
holes in the piston Will be aligned. 

For the purpose of aligning the two mold Sec 
tions 56 and 66 there is provided, on each side 
of the section 66, a plate 03 that has a V-shaped 
notch 03a arranged to receive the V-shaped end 
of an alignment dowel 4 that is adjustably 
mounted on each side of the mold section 57. 
A three piece core assembly 5 is used in this 

casting machine. As best seen in Figures 5 and 
7 the core assembly 5 comprises tWo side mem 
bers 96 and and a central member 08. The 
central member 08 is in turn made up of three 
portions 08a, iO8b and 8c. The side core 
members G6 and B7 are identical, but opposite 
ly disposed, and are of generally segmental circu 
lar cross-section having an in Wardly Stepped 
construction at their lower end. Each Cole has 
a wall portion O, Figure 5, which coacts with 
the Wall of the mold to determine the thickness 
of the piston wall and a second wall portion 2 
which determines the depth of the Wrist pin boss 
inwardly of the piston. At the extreme lower 
end of each of the Side core members 6 and 
there is provided a plurality of spaced fin mem 
bers 3 which are effective to form reinforcing 
ribs on the interior of the piston. 
The central core member 08 has slainted Wall 

portions 4 which engage slanted wall portions 
of the side core members and, when the central 
member 8 is pushed downwardly, the side core 
members tend to expand and move into correct 
position in the mold. 
The central portion 08b, of Figure 8, of the 

center core 98, has a Wedged shaped configura 
tion with inwardly and downwardly slanted wall 
portions which engage the slanted walls of the 
portions 08d, and 8c and urge them outwardly 
as the center member is pushed downwardly. 
The side members 08a and 8c have a generally 
rectangular configuration in a horizontal plane 
and are provided at their lower end with various 
shoulder portions which cooperate with the Wall 
Of the mold to define the contour of the inner 
-wall of the piston. A shoulder portion 5, Figure 
8, formed on the members 98a and 8c, is 
arranged to rest on the shoulder 9 formed in 
the cylindrical cavity of the mold. Thus the 
positioning of the COre axially of the cylindrical 
opening of the mold is determined by this 
shoulder engagement. The center portion 8b 
of the core 98 also has a generally rectangular 
cross-section in a horizontal plane but has in 
wardly and downwardly slanted Wall portions 
which engage the sides of the core members and 
urge them outwardly to position in the mold 
cavity. It will be noted in Figure 6 that when 
the inner member 98t) is pressed downwardly 
into the mold the side members 08a and 08c 
are urged against the side Walls of the cylindrical 
Cavity defined by the Semi-cylindrical cavities O2 
in the mold sections. Thus the positioning of 
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of the casting. 

6 
the mold in a lateral direction is also positively 
fixed by this core assembly. 
A plate 7 is secured by bolts if 8 to the top 

of the wedge-shaped member 108b. This plate 
receives a pull rod 9 in threaded engagement 
therein and is provided with a pair of slots 20 
which have an elongated configuration and re 
ceive the shank portion of a pair of bolts 22 
which are threaded into the top surfaces of the 
Side core members 08d, and 8c. 

It Will be seen in Figure 8 that, before the 
side core members. 8d, and 8c of the center 
core 8 can be renoved from the Imold after 
the casting has solidified, they must be pivoted 
inwardly so that the irregular shoulder portions 
at the lower end Will be clear of the ridges formed 
in the inner surface of the piston. This opera 
tion is provided for by means of slots 25 disposed 
in the side walls of the center member 8b. 
Which receives the heads 26 of set Screws 27 
which are threaded into the side members 08a. 
and 88c. 

In Figure 8 the center member 8b of the 
center core G8 has been moved upwardly and the 
side members 8d, and 08c have been moved in 
Wardly so that they are ready to be moved out 

In the position illustrated in 
Figure 8 of the cover is engaging the heads 
of the bolts 22 preparatory to pulling the side 
core portions 88a, and 08c out of the mold. 
Thus the center unit 08 may be retracted bodily 
from the mold as a unit. 
A plate-like member 29 is secured by means of 

screws 30 to one face of each mold section. 
These plates have cooperating recessed portions 
33 which coact to define a gate into which the 
molten metal is poured for direction into the 
mold. 

In order to clamp the cores tightly in the mold 
there is provided an assembly 35, Figure 3, which 
includes an arm 36, Figure 1, which is pivotally 
mounted on the mold section 57 at one side there 
of and has at its other end a bifurcated end por 
tion 38. A locking lever 39 having an upper 
portion adjustably threaded on a shank 4 is 
pivotally mounted on the other side of the mold 
section 5 and is arranged to be pivoted through 
the bifurcated end of the lever 36 to lock the 
lever in position. The lever 36 is provided With 
a downward projection 42, Figures 6 and 8, 
Which bears on the top of the core and urges it downwardly. 
AS previously mentioned, after the casting has 

been poured and has solidified for a predeter 
mined period, the mold is automatically rotated 
to the assembly position. This automatic oper 
ation is accomplished by means of a control box 
45, Figure 3, which contains suitable timing 
mechanisms for actuating the solenoid 72 at the 
proper time. 
A control button 49 is mounted at the end 

of the casting machine adjacent the power cyl 
inder 36 on an upright post 50. This control 
button, when pressed by the operator, actuates 
the Solenoid 2 to rotate the mold from the as 
sembly position seen in Figure 2 to the pouring 
position of Figure 6. 
The casting machine of this invention is put 

into operation in the following manner. The 
casting cycle begins with the pivoted arm 30 in 
the retracted position shown in dotted lines in 
Figure 2. The operator actuates the control 
valve 39 to direct air under pressure through the 
line 37 to one end of the power cylinder 36 and 
thus moves the pivoted arm with the attached 
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mold section 56 into aligned engagement with 
the other mold section 66. It is to be noted that 
the air pressure on this cylinder 36 will hold the 
mold Sections in aligned clamped position dur 
ing the casting operation. The side cores 06 
and 07 are then positioned in the mold cavity 
on the shoulder 9 of the mold. The center core 
member 8 is then inserted between the side 
core members and pressed downwardly into posi 
tion. As the center portion iO3c of the center 
core f8 moves downwardly into place, the side 
portions f 38c and 8a are expanded outwardy 
to engage the sides of the mold and, since the 
center core 08 as a unit has tapered sides, the 
side core members (7 and 06 are also moved 
OutWardly into their correct position in the mold. 
The clamp 35 is then locked in position over 
the cores urging the cores tightly into the noid. 
The Wrist pin hole insert cores O6 are now in 
serted in the bushings 99 in the wall of the mold. 
When the mold is thus assembled the oper 

ator pushes the button 49 which actuates the 
Solenoid 72 and causes the rack, connected to 
the piston rod of the power cylinder 68, to ro 
tate the mold 57 to the pouring position, seen in 
Figure 6. The mold is held in the pouring posi 
tion during the pouring operation due to the 
pressure in the air cylinder 68. Molten metal is 
poured into the gate 33 and flows downwardly 
around the cores and forms the piston. 
When the operator pushes the button 49 to 

cause rotation of the mold from the assembly 
pOSition to the pouring position, the tinner con 
trol 45 Was energized so that the timing cycle 
began. After a predetermined time interval has 
elapsed, which covers the time required for pour 
ing the molten metal into the naoid and for Solid 
ifying of the metal in the mold, the control 45 
de-energizes the Solenoid 72 causing the switch 

to went the air from the line it and introduce 
air under pressure to the line 69 which results 
in the rack 6 rotating the mold in an opposite 
direction 180 to the initial assembly position. 
To remove the casting from the mold the 

Wrist pin cores 0 are removed from the bush 
ing 99 and the clamp 35 is removed from the 
top of the mold. The cores are then removed. 
It will be noted that the center core 108 must 
first be removed in order that the side cores 06 
and may be moved radially inwardly to per 
mit their lower shoulder portions to be free of 
the irregular ring-like shoulders formed on the 
inside of the piston. Also it will be seen in Fig 
ure 8 that the center portion 08b of the center 
core C3 must be pulled upwardly before the side 
portions 8a and (8c can be removed since 
they too must be in oved radially inwardly to 
permit removal from the casting. Thus the 
center portion is 8b is first pulled out and after 
it moves upwardly a distance determined by the 
length of the rods 22 the side portions 8d, and 
f88c are automatically drawn inwardly by means 
of the ScreWS 26 So that they clear the sides of 
the piston. Then the center core O8 is removed 
as a unit. When the center core is removed, the 
side cores 06 and are moved radially in 
Wardly and are renoved from the mold. Then 
the Operator actuates the Wave 39 to went air 
from the line 3 and introduce air under pres 
Sure to the line 38 which actuates the piston in 
the 3ir cylinder 36 and retracts the pivotable 
an. With the attached mold Section 56 to the 
position indicated in dotted lines in Figure 2. 
The casting may then be removed from the mold 
section 66 by a slight jarring movement, 
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8 
The casting machine is then in starting posi 

tion ready for the next casting cycle. 
From the foregoing description it will be seen 

that there is provided in this invention a simple 
casting machine which may be efficiently operated 
by a relatively unskilled operator. It is contem 
plated that one operator will be able to service at 
least two of these machines since after the molten 
metal is poured into the mold the operator need 
not return to the Scene until the mold has been 
rotated to its original assembly position. 
This machine features a power cylinder for 

rotating the mold to the forward position and 
back to the assembly position. Also this casting 
machine features the use of a two part mold, 
one part of which is pivotable toward and away 
from the other stationary part. 

It will of course be understood that although 
I have resorted to details in the description of my 
invention for the sake of clarity, it will be under 
stood that the present embodiment is shown by 
way of example only, and, therefore, it should be 
understood that I desire to be limited only by the 
Scope of the appended claims and prior art. 

clain: 
1. In a support for a two-section permanent 

mold of the type which is assembled and disas 
Sembled in upright position and is charged in 
inverted position, a frame, a first bearing in said 
frame having a first mold section rotatably 
mounted therein, a pivot carried on said frame in 
a plane perpendicular to the axis of Said first 
bearing, an arm mounted on said pivot for nove 
ment to Ward and a Way from Said first mold Sec 
tion, and a second bearing in said arm having a 
Second mold section rotatably mounted therein, 
said secoild bearing being positioned in said arm. 
on a common axis with said first bearing when the 
faces of the two mold Sections contact each other. 

2. In a Support for a two-section permanent 
mold of the type which is assembled and disas 
Sembled in upright position and is charged in 
inverted position, a frame, a first bearing in Said 
frame, a pivot on said frame, an arm mounted 
on said pivot, a Second bearing in said arm posi 
tioned to lie on a connon axis with said first 
bearing in One position of Said arm, first and 
second mold sections rotatably mounted in said 
bearings with their faces contacting each other 
on a parting plane when said bearings lie on the 
common axis, said pivot lying in said parting 
plane, and power cylinder means pivotally con 
nected to said support Structure and Said arm 
member to press said mold sections together dur 
ing pouring operations. 

3. In a support for a two-section permanent 
mold of the type which is assembled and disas 
sembled in upright position and is charged in in 
verted position, a frame, a first bearing in said 
frame having a first mold Section rotatably 
mounted therein, a pivot carried on said frame in 
a plane perpendicular to the axis of said first 
bearing, an arm mounted on Said pivot, a second 
bearing in said arm having a second mold section 
rotatably mounted therein, said second bearing 
being positioned in said arm to have a common 
axis with said first bearing when the faces of the 
two mold Sections contact each other, power 
means operatively connected to one of said mold 
Sections to rotate Said mold Sections from their 
upright position to their inverted position, and 
means operatively connected between one of said 
mold sections and its bearing to restrain move 
ment of said mold sections to their inverted posi 
tion, 
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4. In a support for a two-section permanent 
mold of the type which is assembled and disas 
Sembled in upright position and is charged in 
inverted position, a frame, a first bearing in Said 

O 
pivot extending horizontally in said parting plane 
beneath said mold Sections, whereby said second 
mold section will move in a downward arc when 
Said arm is noved away from Said first mold frame, a pivot on said frame, an arm mounted on 5 Section. 

Said pivot, a second bearing in said arm positioned 
to lie on a common axis with said first bearing in 
One position of said arm, and first and second 
mold sections rotatably mounted in said bearings 
With their faces contacting each other in a part 
ing plane perpendicular to Said common axis 
When Said mold Sections are moved to lie thereon, 
said pivot lying in said parting plane. 

5. A casting machine comprising a two-section 
permanent mold of the type which is assembled 
and disassembled in upright position and is 
poured in inverted position, a frame, a bearing in 
said frame having a first mold section rotatably 
mounted therein, a pivot on said frame, an arm 
mounted on said pivot, and a second bearing in 
said arm having a Second mold Section rotatably 
mounted therein, said bearings being positioned 
to have coincident horizontal axes When the faces 
of the two mold sections contact each other, said 
mold sections being faced to contact on a parting 
plane perpendicular to the coincident axes, Said 
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