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1. 

2,789,329 
PSTON MOLONG MACHINE 

William F. Peterson, Creve Coeur, and Percy L. Bowser, 
Jr., Ladue, Mo., assignors to Sterling Aluminum Prod 
lucts, Inc., St. Louis, Mo., a corporation of Missouri 
Application February 17, 1956, Serial No. 566,133 

13 Claims. (Cl. 22-93) 

This invention relates to apparatus for molding 
aluminum pistons having cores. 
Some pistons are provided with inserts, such as rings 

of a lower coefficient of expansion than aluminum, viz., 
steel, for controlling the expansion of the piston; examples 
of Such pistons are disclosed in Patent Nos. 2,737,426, 
2,737,427, and 2,737,428, issued March 6, 1956, whose 
applications were copending with this application. In 
the pistons of the patents the rings are incorporated in 
the castings and they project beyond the inside surface 
of the piston along one or both thrust faces. Such rings 
are, therefore, positioned in the mold cavity to project 
into the mold cavity between the mold and the core for 
incorporation in the piston casting. The core, particu 
larly the middle core, must be movable into and out of 
the mold, but must be constructed in such a manner so 
as to be collapsible when moved into the mold to clear the 
ring, but expansible when in the mold to complete the cav 
ity for casting of the piston metal therein. Upon comple 
tion of the casting, the middle core must again be col 
lapsed to clear the ring. 

In Patent Nos. 2,676,371 and 2,676,372, issued April 
27, 1954, the cores are particularly designed to clear a 
projection on the inside of the piston casting. The middle 
core is a sectional core, comprising sections which are 
movable together and which are movable relatively, to 
gether with means cooperating with the sections adapted 
upon relative longitudinal movement of those sections in 
one direction to collapse the sections laterally, and adapted 
upon relative longitudinal movement of the sections in 
the opposite direction to expand the sections laterally. 
In the core of Patent No. 2,676,372, springs are provided 
to move the sections relatively to collapsed position. 

In Patent No. 2,676,372, the springs do not provide 
means for positively holding the sections when collapsed, 
against expanding during the movement of the sections 
into the mold. As noted, it is necessary that the sections 
remain collapsed until they are fully moved into the 
mold, otherwise the outside sections are liable to strike 
the insert or ring. That problem was not involved in 
casting the piston of Patent Nos. 2,676,371 and 2,676,372, 
because after casting and removal of the piston, the in 
side of the mold has no. inward projection as in the case 
of an insert or ring. 
One of the objects of this invention, therefore, is to 

provide a piston molding machine, in which an insert 
or ring is positioned in the mold to project into the mold 
cavity, and in which the core is so constructed as to clear 
the ring when the core is moved into the mold and which 
will again clear the ring when the core is moved out of 
the mold after completion of the casting. 

Another object of this invention is to provide a col 
lapsible and expansible core of the type described in the 
above patents in which the sections are positively held in 
collapsed condition until the core has moved fully into 
the mold. 

In accordance with this invention, means are pro 
yided for retaining the middle core collapsed during 

5 

15 

20 

25 

30 

35 

40 

60 

65 

70 

2 
movement into the mold in order to clear the ring, for 
permitting expansion of the middle core when in the mold, 
and for again permitting collapse of the core after com 
pletion of the casting to release it from the casting and 
the ring incorporated therein. Upon completion of the 
casting the side cores cooperating with the middle core 
move into the space vacated by the middle core to permit 
the piston casting to be picked off after opening of the 
mold, and these side cores are then moved out to receive 
the middle core. 

Further objects will appear from the detail description 
taken in connection with the accompanying drawing, in 
which will be set forth illustrative embodiments of this 
invention. It is understood, however, that this invention 
is susceptible of various embodiments within the scope 
of the appended claims. 

In the embodiments of this invention, the core is gen 
erally of the structure disclosed in Patent No. 2,676,372, 
although this invention may be applied to a core of Patent 
No. 2,676,371. 

In the drawings, the embodiment shown is of the gen 
eral structure of Patent No. 2,676,372, of which Figures 
1, 2 and 3 correspond to Figures 1, 2 and 3 of the patent, 
namely: 

Figure 1 is an elevation partly in section showing the 
core parts in extended or expanded position; 

Figure 2 is a section on the line 2-2 of Figure 1; but 
in accordance with this invention. 

Figure 3 is a view similar to Figure 1, but showing the 
core parts collapsed. .. - - - 

Figure 4 is a view similar to Figure 3, in which the 
middle core has been withdrawn from the mold and 
showing the improvement embodying this invention; 

Figure 5 is a detail of Figure 4, showing the placement 
of the steel insert in the mold; and, 

Figure 6 is a view similar to Figure 4, but showing an 
other embodiment of this invention. - - - 

Referring to the accompanying, it will only be neces 
sary to refer to the following parts because otherwise the 
parts are numbered as in Patent No. 2,676,372. Refer 
ring to Figures 2, 4 and 5, 20 designates a base plate of 
the frame of a molding machine, providing a support for 
a pair of mold halves 2i, each having one-half of a top 
part 22 forming a gate 23; Figure 4 only shows one-half 
of a set of a pair of molds divided along the plane of the 
sheet. The mold halves 21 are arranged to slide on the 
support 20 (Figures 2 and 4 towards and from the ob 
server) so as to open and close the mold, and such sliding 
can be accomplished by suitable mechanism (not shown). 
In this application the parts 24, 25, 26, 27, 52, 54, 55, 
56, 59 and 61, in Figures 1 and 3, are omitted and below 
the plate 26 is a plate 240, Figure 4. A pair of side sec 
tions 28 of a core, Figure 2, have extensions 29 mounted 
on the subbase 240 so as to slide thereon ini guides 60 
(up and down, Figure 2) and they are connected by links 
59 to suitable mechanism. The side sections 28 have 
recesses 30 as in Figure 1, to form wrist pin bosses, and 
each mold half may have a core to form holes in the 
bosses for the wrist pin. The structure in that respect 
is generally as shown and described in Patent No. 
1,952,199, Figures 6 and 7, which shows mechanism for 
moving the mold halves and for moving the side sections 
of the core. That patent also discloses a middle core 
between the side core sections to complete the core struc 
ture, this core being moved down so as to permit the side 
sections to move into the space vacated by the middle 
section. That middle core is also operated by mechanism 
as shown in that patent, a part of which is here shown 
as a rod 32. 

In accordance with the illustrative embodiment of this 
invention, as in Patent No. 2,676,372, the middle section 
of the core is of a special construction in order to enable 
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it to be collapsed and extended laterally. However, the 
core is recessed, as shown at 80, Fig. 4, to receive the lat 
erally extending ring 8, and also recessed at 67 to form 
the laterally extending ledge 66 as in the patent. It will 
be understood, of course, that where such a laterally ex 
tending part is only at one face of the pisfon only the 
core portion forming that part need be provided and re 
tracted. If, however, there are parts at opposite faces 
of the piston walls, then both sides of the piston will be 
provided with portions forming those parts. This middle 
core section can now be moved down below the side 
sections in order to enable them to move into the space 
vacated by the middle section. This middle core section 
may be of various forms, but a particular embodiment 
will now be described. 

Referring again to Figures 2 and 4, the middle core sec 
tion comprises an inner section 31 having a screw 
threaded connection with a rod 32 as in Patent No. 
1,952,199. Lateral sections 33 engage the middle sec 
tion for relative sliding movement. The inner engaging 
faces of the sections are inclined towards the center of 
the middle section, but the incline is in the form of a 
series of stepped inclines 34, 35, 36 and 37 which are 
arranged in series and in each of which the inclination is 
abrupt with reference to the center line of the middle 
section. The inner and outer sections are held in as 
sembled relation by any suitable means constructed to 
permit such relative movement. As shown, each lateral 
section is provided with a screw 38 having a head 39 
moving in a slot 40 having the same inclination as the 
faces 35 and provided with shoulders 4 terminating 
below the lower end of the shoulder in order to provide 
an opening 42 somewhat larger than the head 39. This 
construction is such that when a lateral section is placed 
against the middle section, the head 39 may be slipped 
into the recess part 42 and thereafter be moved under the 
shoulder 41. A screw 43 is threaded into each lateral 
section and has a head 44 in the bore 45 in the lateral part 
46 of the middle section. A pin 47 has a threaded slotted 
head 48 threaded into a bore 49 in each extension 46. 
This pin extends into a bore 50 in each lateral section 
and there is a spring 51 between the head 48 and each 
lateral section. By the construction just described, the 
sections of the middle core will not only be held in as 
sembled relation, but they can be adjusted relatively and 
held to any desired tension by adjustment of the heads 
44 and 48. 
As in Figure 4, and as in Patent No. 2,676,372, the 

plate 20 has a recess 69 to receive the parts 71 of the 
lateral sections 33 and a recess 7 to receive the parts 
72 of the lateral sections. However, the plate 240 is also 
recessed at 73 to receive the parts 72. The lateral parts 
53 of the sections 33 here abut against the plate 240 and 
this plate has inclines 74 to guide the parts 72 into the 
recess 73, the iunction of the parts 53 and 72 being formed 
as shown at 75. 
As shown in Figure 4, a steel insert 81 of any standard 

structure, viz., as in Patent No. 2,737,427, is designed to 
be cast in the skirt of the piston 65. In order to posi 
tion such an insert, a pin 82 is provided on each mold 
half 21 and on which the insert 81 is then laid as is 
usual in casting such an insert in the piston. The core 
is provided with recesses 80 which may extend partially 
or entirely around the core, depending upon the nature 
of the insert and its relation to the piston itself. After 
casting the mold halves 21 are moved apart, withdrawing 
the pin from the casting. As in Patent No. 2,676,372, 
the inside piston wall may be provided with an inward 
extension 66, generally annular in shape, and which is 
formed by an annular recess 67 in the core and which 
may extend entirely around the core. In Patent No. 
2,676,372, springs 51 are relied on to collapse the sec 
tions of the middle core and hold them in collapsed con 
dition. While such a construction is operative, partic 
ularly to form the ledge 66 on the casting, which is ab 
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4. 
sent when the piston is removed from the mold, it is not 
as reliable as desired, particularly where as noted above, 
the mold is provided with means for supporting a steel 
insert which must be cleared by the middle core before 
it is extended. Of course, when the middle core is with 
drawn from the mold, as shown in Figure 4, the side 
cores 28 are moved together so that they will also clear 
the insert. However, after the insert 80 is in place, the 
side cores are moved apart and the middle core is moved 
in between these side cores and then expanded. 

In order to provide means for positively holding and 
interlocking the sections of the middle core collapsed be 
fore they are moved into the mold, this improvement pro 
vides means as follows: Referring first to Figure 4, 83 
designates an element in the form of a plate or detent 
which is pivoted at 84 on the side extension 53 of one of 
the side sections 33, and this element is provided with a 
shoulder 85 or stud engaging with a pin or roller 86 on 
the extension 46 of the middle section 31. The element 
33 is provided with an extension 37 adapted to engage a 
stop pin or lug 88 on the base part 249. The plate has 
an extension 89 to the left, Figure 4, of the pivot 84 so 
as to provide a counterweight in order to move the plate 
counterclockwise on its pivot. 

In the embodiment shown in Figure 6, the structure is 
generally similar to that shown in Figure 4, that is, an 
element 93 or detent pivoted at 94 on the extension 53 
of a side section 33 has a shoulder 95 engaging a pin or 
stud 96 on the extension 46 of the middle core, and this 
element also has an extension 97 which is arranged to 
engage a stop pin like 88 on the base 240 as shown in 
Figure 4. The plate has an extension 97 to the left, Fig 
ure 5, of the pivot 94 so as to provide a counterweight 
in order to move the plate counterclockwise on its pivot. 
The operation of expanding and contracting the middle 

core is accomplished generally in the same manner as in 
Patent No. 2,676,372; that is, the stepped inclines 34, 35, 
36 and 37 form complementary cooperating meshing 
cam elements on the inter-engaging sections and Spaced 
therealong; and these cam elements project laterally to 
the extents corresponding to the extent of the inward pro 
jections of the steel insert 81, and where employed to 
the extent of the inward projection of the ledge 66. 

In the construction heretofore described, as in Patent 
No. 2,676,372, the side sections 28 are constructed to 
clear the casting, irrespective of the form of the casting 
part extending circumferentially and radially of the inside 
of the piston skirt, and irrespective of whether the core 
portion or portions forming such part or parts extend 
into the side cores. That is because not only will the side 
cores move away from the casting into the Space vacated 
by the inner and lateral core sections, but the chords 
on the inside of the side cores are shorter than the diameter 
of the casting, even inside of an insert, an insert ring 
or ledge. 

Referring to Figure 4, this shows the steel insert 81 in 
the moid supported by pins 82 on the mold section 2 
and the middle core with its sections is shown as described 
down below the mold and collapsed sidewise; at this 
time the element 83 will positively and non-yieldingly 
interlock the sections of the middle core in collapsed con 
dition. At this time the side cores 28 will have been 
moved out as shown in Figure 2, the circumferential 
groove in the side cores taking over the insert 81. The 
middle core is now moved up into the space vacated by 
the side cores so that the grooves 80 will be in positions 
opposite the insert 81. This movement of the sections 
31 and 33 continues until the extensions 53 of the sec 
tions 33 engage the bottom of the plate 240. At the end 
of the movement of the side sections, the extension 87 
of the element 83 will engage the stop 88 So as to move 
the element to release the roller 86. The center section 
of the middle section 31 will thereafter move upwardly 
so as to expand the side sections 33 of the middle core 
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causing the grooves 80 in the side sections to take over 
the insert: 81; and during this movement, the springs 51 
will compress and be placed tunder tension. The mold is 
now in position where the piston metal can be poured 
into the mold to form the casting. After the casting has 
solidified, the rod 32 will be moved down and during 
that movement the springs 51 will cooperate with the inter 
engaging part of the sections of the middle core to con 
tract the middle core until the grooves 80 move out of 
engagement with the insert, and where there is a ledge 
66 to move the grooves 67 out of engagement therewith, 
so as to entirely free the center core from the inside of 
the piston. The entire center core can then move down 
to the position shown in Figure 4, and at the end of that 
movement the shoulders. 85 of the counter-weighted ele 
ment 83 will move clockwise so as to cause the shoulder 
85 to snap over the roller 86. The side cores 28 can 
then be moved into the space vacated by the center core 
so as to also release them from the piston and the insert 
8 and the extension 66 therein so that the mold can 
then be opened and the piston picked off. The opera 
tion of the Figure 6 embodiment is similar to that shown 
in Figure 4. 

It will, therefore, be seen that in accordance with this 
invention, non-yielding means is provided for positively 
interlocking or holding the sections of the middle core 
when collapsed against expanding during a predetermined 
movement, and thereafter to permit the sections to ex 
pand. More specifically stated, non-yielding means is 
provided for positively interlocking or holding the sections 
of the middle core when collapsed, against expanding 
until the sections are repositioned vertically in the mold; 
the sections being, however, freed by release of the inter 
locking means to permit the sections to move longitudinal 
ly relatively to expand the sections. When the core is 
positioned to receive the ring; and upon completion of 
the casting, the sections are first contracted to release.them 
from the ring. 8 and from the ledge 67 and the core 
is then withdrawn downwardly from the casting. In ac 
cordance with this invention, therefore, the construction 
is such that damage to the ledge, the insert and to the 
core parts is avoided. 

Having thus described the invention, what is claimed 
and desired to be secured by Eletters Patent is: 

1. In an apparatus for molding aluminum trunk pistons, 
comprising, a mold shaped to the exterior of the piston, 
a core shaped to the interior of the piston and forming 
with said mold a cavity for the piston casting, means for 
positioning in the mold cavity, a ring of a lower co 
efficient of expansion than aluminum for incorporation 
in the casting and for controlling the expansion of the 
piston, so as to project into the mold cavity beyond 
the inside surface of the casting along one or both 
thrust faces, the outside of said core being recessed in the 
thrust face region to receive the ring so projecting, said 
core embodying a series of sections in the thrust face 
region, which are laterally collapsible to clear the ring 
and which are laterally expansible to receive the ring, 
means for moving said sections into and out of said 
mold, and means interlocking said sections collapsed 
during their movement into said mold in order to clear 
the ring. 

2. In an apparatus for molding aluminum trunk pistons, 
comprising, a mold shaped to the exterior of the piston, 
a core shaped to the interior of the piston and form 
ing with said mold a cavity for the piston casting, means 
for positioning in the mold cavity, a ring of a lower co 
efficient of expansion than aluminum for incorporation 
in the casting and for controlling the expansion of the 
piston, so as to project into the mold cavity beyond the 
inside surface of the casting along one or both thrust 
faces, the outside of said core being recessed in the 
thrust face region to receive the ring so projecting, said 
core embodying a series of sections in the thrust face re 
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6 
gion, which are laterally collapsible to clear the ring 
and which are laterally expansible to receive the ring, 
means for moving said sections into and out of said mold, 
means interlocking said sections collapsed during their 
movement into said mold in order to clear the ring, and 
means for unlocking said sections for expansion when 
they are positioned in the mold to receive the ring. 

3. In an apparatus for molding aluminum trunkpistons, 
comprising, a mold shaped to the exterior of the piston, 
a core shaped to the interior of the piston and forming 
with said mold a cavity for the piston casting, means for 
positioning in the mold cavity, a ring of a lower coefficient 
of expansion than aluminum for incorporation in the cast 
ing and for controlling the expansion of the piston, so 
as to project into the mold cavity beyond the inside 
surface of the casting along one or both thrust faces, 
the outside of said core being recessed in the thrust face 
region to receive the ring so projecting, said core em 
bodying a middle core in the thrust face region and 
consisting of a series of sections which are relatively 
movable longitudinally, means cooperating with said Sec 
tions adapted upon relative longitudinal movement of 
said sections in one direction to collapse said sections 
laterally and adapted upon relative longitudinal move 
ment of said sections in the opposite direction to expand 
said sections laterally, means for moving said core into 
and out of said mold, and means for locking said sec 
tions against expanding during their movement into the 
mold in order to clear the ring. 

4. In an apparatus for molding aluminum trunk pistons, 
comprising, a moid shaped to the exterior of the piston, 
a core shaped to the interior of the piston and forming 
with said mold a cavity for the piston casting, means for 
positioning in the noid cavity, a ring of a lower co 
efficient of expansion than aluminum for incorporation 
in the casting and for controlling the expansion of the 
piston, so as to project into the mold cavity beyond the 
inside surface of the casting along one or both thrust 
faces, the outside of said core being recessed in the thrust 
face region to receive the ring so projecting, said core 
embodying a middle core in the thrust face region and 
consisting of a series of sections which are relatively 
movable longitudinally, means cooperating with said sec 
tions adapted upon relative longitudinal movement of said 
sections in one direction to collapse said sections laterally 
and adapted upon relative longitudinal of said sections 
in the opposite direction to expand said sections laterally, 
means for moving said core into and out of said mold, 
means for locking said sections against expanding during 
their movement into the mold in order to clear the ring, 
and means for unlocking said sections and for expanding 
the same when they are positioned in the mold to re 
ceive the ring. 

5. A piston molding core, comprising, a section, another 
section, mounted thereon and movable relative thereto, 
means cooperating with said sections adapted upon rela 
tive longitudinal movement of said sections in one direc 
tion to collapse said sections laterally and adapted upon 
relative longitudinal movement of said sections in the 
opposite direction to expand said sections laterally and 
non-yielding means for positively interlocking said sec 
tions when collapsed against expanding. 

6. A piston molding core, comprising, a section, another 
section mounted thereon and movable relative thereto, 
means cooperating with said sections adapted upon rela 
tive longitudinal movement of said sections in one direc 
tion to collapse said sections laterally and adapted upon 
relative longitudinal movement of said sections in the 
opposite direction to expand said sections laterally, and 
non-yielding means for positively interlocking said sec 
tions when collapsed against expanding, said non-yield 
ing means being releasable to permit said sections to ex 
pand upon their relative movement. 

7. A piston molding core, comprising, a middle sec 
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tion, side sections mounted on said middle section and 
movable relative thereto, means cooperating with said 
Sections adapted upon movement of said middle section 
in one direction longitudinally of said side sections to 
collapse said side sections laterally and adapted upon 
movement of said middle sections in the opposite direc 
tion longitudinally of said side sections to expand said 
side sections laterally, and non-yielding means for posi 
tively interlocking said sections when collapsed against 
expanding. 

8. A piston molding core, comprising a middle Sec 
tion, side sections mounted on said middle Section and 
movable relative thereto, means cooperating with said 
sections adapted upon movement of said middle section 
in one direction longitudinally of Said side Sections to 
collapse said side sections laterally and adapted upon 
movement of said middle section in the opposite direc 
tion longitudinally of said side Sections to expand said 
side Sections laterally, and non-yielding means for posi 
tively interlocking said sections when collapsed against 
expanding, Said non-yielding means being releasable to 
permit said sections to expand upon their relative move 
ment. 

9. A piston molding core, comprising, a section, another 
ection mounted thereon and movable relative thereto, 
the engaging faces of said sections having cooperating 
meshing cam elements, adapted upon relative longitudinal 
movement of said sections in one direction to collapse 
said sections laterally and adapted upon relative longi 
tudinal movement of said sections in the opposite direc 
tion to expand said Sections laterally, and a detent 
mounted on one section and engageable with the other 
section for positively interlocking said sections when 
collapsed, said detent being movable to unlock said sec 
tions to permit said sections to expand upon their rela 
tive movement. 

10. In an apparatus for molding pistons and having a 
mold shaped to the exterior of the piston, a core shaped 
to the interior of the piston, comprising, a section, another 
section mounted thereon and movable relative thereto, 
means cooperating with said sections adapted upon rela 
tive longitudinal movement of said Sections in one direc 
tion to collapse said Sections laterally and adapted upon 
relative longitudinal movement of said sections in the 
opposite direction to expand said sections laterally, means 
for moving said sections when collapsed collectively out 
of the mold and of the piston therein and for again mov 
ing said sections collectively into the 1mold, and non 
yielding means for positively interlocking said Sections 
when collapsed against expanding until said Sections are 
repositioned in the mold. 

11. In an apparatus for molding pistons and having a 
mold shaped to the exterior of the piston, a core shaped 
to the interior of the piston, comprising, a middle section, 
side sections mounted on said middle section and movable 
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relative thereto, means cooperating with said sections 
adapted upon movement of said middle section in one 
direction longitudinally of said side sections to collapse 
said side sections laterally and adapted upon movement 
of said, middle section in the opposite direction longi 
tudinally of said side sections to expand said side sections 
laterally, means for moving said sections when collapsed 
collectively out of the mold and the piston therein and 
for again moving said sections collectively into the mold, 
and non-yielding means for positively interlocking said 
Sections when collapsed against expanding until said sec 
tions are repositioned in the mold. 

12. In an apparatus for molding pistons and having a 
mold shaped to the exterior of the piston, a core shaped 
to the interior of the piston, comprising, a section, another 
Section mounted thereon and movable relative thereto, 
means cooperating with said sections adapted upon rel 
ative longitudinal movement of said sections in one di 
rection to collapse said sections laterally and adapted upon 
relative longitudinal movement of said sections in the 
opposite direction to expand said sections laterally, means 
for moving said sections when collapsed collectively out 
of the mold and of the piston therein and for again mov 
ing said sections collectively into the mold, and an ele 
ment connecting said sections for positively holding said 
Sections when collapsed against expanding, said element 
engaging a part connected with the mold adapted to free 
said element so as to permit said sections to move longi 
tudinally relatively to expand said sections. 

13. In an apparatus for molding pistons and having a 
mold shaped to the exterior of the piston, a core shaped 
to the interior of the piston, comprising, a middle section, 
side sections mounted on said middle section and movable 
relative thereto, means cooperating with said sections 
adapted upon movement of said middle section in one 
direction longitudinally of said side sections to collapse 
Said side sections laterally and adapted upon movement 
of said middle section in the opposite direction longi 
tudinally of said side sections to expand said side sections 
laterally, means for moving said sections when collapsed 
collectively out of the mold and the piston therein and 
for again moving said sections collectively into the mold, 
and an element connecting said middle section with one 
of Said side sections for positively holding said sections 
when collapsed against expanding, said element engaging 
a part connected with the mold adapted to free said ele 
ment So as to permit said middle section to move longi 
tudinally relative said side sections to expand said sections. 
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