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UNITED STATES PATENT of FICE 
2,260,462 

DE FOR PRESSURE CASTING 
Torbjorn C. Korsmo, Madison, Wis, assignor to 
Madison-Kipp Corporation, Madison, Wis., a 
corporation of Wisconsin s 
Application April 9, 1941, Serial No. 387,22 

18 Claims. (C1. 22-151) 
This invention relates to dies for die casting 

machines and particularly to the form and 
mounting therein of a contractible core and the 
mode of operating and manipulating such core 
during and after opening of the die and during 
closing of the die. The invention, though not 
necessarily limited thereto, was developed for, 
and has demonstrated particular utility in con 
nection with, the casting of aluminum alloy pis 
tOns. 
Simply for convenience the invention will be 

described as so embodied. The invention is es 
pecially applicable wherever, the internal form of 
a cylindrical or cup-shaped casting requires the 
use of a contractible core, and is particularly 
useful when the length of the core is substantial, 
for example, nearly as long as the hollow casting. 
To secure good grain, alloy pistons should be 

Cast under heavy pressure. This requires accu 
rate positive positioning of all die parts, par 
ticularly the main core. The invention ensures 
this by causing the separable main die halves or 
sections to accurately position and fix the com 
ponents which form the contractible main core. 
The main core comprises a central axially-with 
drawable section on which are formed converg 
ing guideways. Each of the converging guide 
ways (of which there are two in the example 
illustrated) carries a complemental core section. 
Thus in the illustrated embodiment, two com 
plemental sections with the central withdrawa 

O 
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ble section comprise the complete main core or , 
main core assembly. 
As the die initially opens, the main core assem 

bly moves with the movable die half on which 
it is mounted, so that the casting is stripped 
from the fixed die half and from any core fixed 
thereto. During this phase a die component 
which defines the piston head is also retracted." 
In the next phase of opening movement the cen 
tral section of the main core, which is supported 
by a slidable carriage on the movable die half, 
is completely withdrawn from the casting, there 
by stripping the other sections of the main core: 
from the casting because of the converging form 
of the core guideways, but leaving these core sec 
tions loose within the casting. In the final phase 
of opening movement any remaining small cores 
are withdrawn, after which the ejector mecha 
nism ejects the casting and the contained core 
sections from the movable, die half. When the die is fully open the central section 
of the main core, which is permanently mounted 
for the purpose on a carrier pivotally supported 
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to the O 

drawings, in which: 

outwardly away from the inner face of the mov 
able die half and preferably entirely from be 
tween the die halves. After this the other parts 
of the main core are retrieved from the ejected 
casting and reapplied to the guideways on the 
central core section while the latter core section 
is removed from between the die halves and is 
thus in a position in which it is fully, accessible 

rator to replace the retrieved core sec 
tions thereon without the die parts or machine 
parts interfering with this operation. The as 
sembled main core is then manually swung back 
to position between the die halves, whereupon 
closure of the die will automatically return all die 
parts and cores to normal casting position. 
A commercial embodiment of the invention, 

a die structure for casting trunk pistons for in 
ternal combustion engines, will now be described 
in detail with reference to the accompanying 

Fig. 1 is a face view (elevation) of the movable 
die half and all parts carried thereby, the parts 
being in the positions they assume when the die 
is closed. The molten metal supply well is shown 
in Section. w 

Fig. 2 is a section of the die in closed position, 
the plane of section being indicated by the line 
2-2 in Fig. 1. 

Fig. 3 is a plan view of the die carrying parts 
of a die casting machine with the improved 
die mounted therein, the parts being shown in 
die-closed position. The position of the die 
Ety and of the cores is indicated in broken 
lines. r 

Fig. 4 is a similar view but illustrating the 
completely open position of the die, the central 
main core section being shown swung from be 
tween the die halves for reassembly of the other 
retrieved core parts therewith. 

Fig. 5 is a perspective view of the main core 
carriage and the main core carrier which is 
hinged thereto. Only the central withdrawable 
Section of the main core is shown. The parts are 
positioned as they are after the carrier is SWing 
outward from between the die parts, as appears 
in Fig. 4. - 

Fig. 6 is an elevation showing the rack face 
of the core carriage and the lugs thereof between 
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which the carrier is pivoted. W 
Fig. 7 is a transverse section of the main core 

assembly indicating the form of the guides which 
interconnect the three components of the core. 

Fig. 8 is a view partly in plan and partly in 
Section showing the core carriage fully retracted. 
In this position the central main core section 

by the movable die half, may be manually swung 55 has been completely withdrawn from the de 
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2. 
cavity and the cavity-forming inserts and hence 
from the casting, and the loose main core Sec 
tions therein, following which the latter were 
ejected, and the carrier may now be swung Out 
to the position of Figs. 4 and 5. The carrier is, 
however, shown as it appears before being SO 
swung out. 

Fig. 9 is a vertical central section through the 
metal pressure chamber in the closed die and 
the registering metal well, the section being taken 
at right angles to Fig. 1. ' 

Referring first to Figs. 3 and 4, bed portion to 
O 

of the machine frame is provided with the rigid 
upright or hot plate ff. Hot plate f carries 
the fixed die half or die section, generally indi 15 

2,260,462 
The parts so far described are stmply familiar 

components of known die casting machines, and 
no novelty is here claimed for any. of them. 

cated at 2, and is connected by two guide rods 
3 with the upripht or head 4 which also is a 

fixed part of the frame. Guided for reciproca 
tion on rods 3, to open and close the die, is a 
carriage 5 which is actuated by a hydraulic ram 
5' carried by head 4. The ends of carriage 5 

are connected by two tie rods 6 to the remote 
... end of the ram (not shown). Threaded studs 7 
and 18, carried by head 14, are adjustable stops 
which during opening of the die first arrest the 
movable core actuator plate 9 by direct engage 
ment therewith and thus shortly thereafter cause 
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engagement of the movable ejector plate 2 with . 
plate 9 so as to arrest plate 2 also. Thus these 
two plates, which are slidably carried by the 
movable diehalf or section generally indicated at 
22, are operated serially by stops 7, 8 as the 
movable die half moves in die-opening direction. 
As the opening movement is completed, movable 
die half 22 moves into contact with the arreste 
plates 9 and 2, as appears in Fig. 4. - 
Movable die half 22 is supported by two brack 

ets 23 projecting to the left (Figs. 3 and 4) from 
the ends of carriage 5. Movable die half 22 

40 slidably supports ejector plate 2 by means of the 
ejector pins 24 and the return pin 2' secured 
to the plate, and the core actuator plate 9 by 
means of the toothed core-actuating plunger 25 

' and the return pin 9 secured to plate 9 and ex 
tending through suitable openings in plate 2 (see 

; Figs. 1 and 2). To effect the serial operation of 
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plates 9 and 2 referred to above, these plates in 
normal die-closed position (Fig. 3) are spaced 
from each other and also from movable die half 
22, Slidable return pins 2 and 9 for plates 
2 and 9 extend through movable die half 22 
to the parting line of the die when the die is 
closed (Figs. 2 and 3), are projected from the 
face of die half 22 when plates 2 and 9 are 
actuated near the end of the opening movement 
of the die (Fig. 4), and are returned by engage 
ment fixed die half 2 to their original normal positi and thereby restore plates 2 and 9 to 

Moreover, various known equivalents may be sub 
stituted so far as the present invention is con 
cerned. 

Refer now to Figs, 1 and 2. 
The fixed die half or section 2 comprises a 

main body f2' and two fixed inserts, namely the 
fixed die half insert 3 f which has a portion 3 
forming half of the die cavity 40 (Fig. 2), and the 
insert 29 which forms half of the pressure cham 
ber in which the casting material (molten metal 
in the particular case described) is subjected to 
pressure to force it into the die cavity. The mov 
able die half or section 22, similarly to the fixed 
die half, comprises a main body 22' and two in 
serts, namely, the movable die half insert 32 
which has a portion 32' forming the comple 

their original positions of Fig. 3 when the die . 
again closes. As shown in Fig.2, headed studso 
20 and 26, fixed on movable die half 22, have 
their shanks extending freely through suitable 
openings in plates 9 and 2, respectively, so that 
their heads accurately limit the return of these 
plates and connected parts to normal position. 
Opening 26 in plate 9 accommodates the head 
of stud 26 during relative movements of the plate 
and the stud. - 
A combination bar 21 extends between up 

rights if and f4 to which it is releasably con 
nected by socket bolts 28. The combination bar 
is simply an interchangeable cam carrying men 
ber. It carries cams used to operate die come 
ponents. In this case it carries a can which 
actuates the main core. s 
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mental half of die cavity 40, and the insert 30 
which forms the complemental half of the pres 
sure chamber. 

Die half inserts 3, 32 are complemental, ex 
cept that the portion of the closed die which 
forms the head of the piston casting comprises : 
the axially retractable member 33 which is con 
nected by neck 34 with the carrier 35. Carrier 35 
is mounted in movable die half 22 for reciproca 
tion in the direction of the piston axis. For this 
purpose carriage 35 is slidably arranged in an 
open-ended channel 33' in die member 22' with 
which it has slidable undercut tongue-and-groove 
connections at 35. An angle pin 36 fixed in sta 
tionary die half 2 and extending obliquely 
through a slot 36' in carrier 35 serves to with 
draw, die member 33 as the die opens. This nor 
tion commences almost immediately after open 
ing motion starts. 

Fixed-die-half insert 3 carries a fixed core 3 
which forms the wrist pin opening in the wrist 
pin boss on one side of the piston casting. . . 
Aligned with core 37 and axially movable in a 
suitable passage in die-half insert 32 in movable 
die half 22 is a companion core 38 for the open 
ing in the wrist pin boss on the other side of the 
piston. Core 38 is connected to and actuated by 
toothed slide 39 guided in movable die half 22. 
A motion-transmitting pinion 4 journaled in die 
half 22 engages the teeth on plunger 25. Thus, 

50 near the end of the movement of die half 22 in 
an opening direction, arrest of plate 9 by stops 
7 and 8 entails retraction of core 38. This 

follows retraction of member 33, and is subse 
. . quent to the contraction of the main core here 
55 inafter described. - 

The main core carriage 42 is mounted for re 
ciprocation on movable die half 22 to move in a 
path parallel with the axis of the piston. For this 
purpose core carriage 42 is slidably arranged in 
an open-ended channel 42' in movable die mem 
ber 22' and has slidable undercut tongue-and 
groove connections therewith formed by tongues 
or flanges 50 on carriage 42 and coacting under 
cut grooves 50' in die member 22. 

65. 

as indicated at 43. 

Carriage 42 
is channel or U-shaped in transverse section (see 
Fig. 5) and the outer face of its base 43 is toothed 

These teeth mesh with elon gated pinion 44 journaled in movable die part 
22'. An arm 44' fast to pinion 44 carries a roller 
45 confined in the Y-shaped cam slot 27' on the 
lower face of combination bar 27. The parts are 
so arranged that complete opening of the die will 
turn pinion 44 about .165, thereby sliding core 
carriage 42 outward a distance such that the cen 
tral main core section is moved completely from 



between die half inserts 3 and 32 as indicated 
in Fig. 8. 

Base 43 of core carriage 42, which latter has 
upper and lower side walls 46, is notched at 4 
(Fig. 6) to provide perforated side wall extensions 
or lugs 40'. Between these lugs the Outer end of 
the main core carrier 48 is located and secured 
by hinge pin 48, whereby carrier 48 is mounted 
for manual swinging movement on carriage 2. 
Normally carrier 48 is located in channel- . 
shaped carriage 42 between walls 46 and against 
base 43 of the latter, with the inner ends of the 
carriage and the carrier flush with each other and 
abutting against side faces 8 and 82 of die in 
serts 3, 32 (as shown in Fig. 2) to aid in ac 
curately and firmly locating the main core in die 
cavity 40. A recess 49 in fixed die half part 2 
receives a projecting portion 60 of core carrier 48 

2,260,402 
cut edges of tongues 78, convege in conformity . 
with the taper of middle Section 5, so that when 
section 57 is withdrawn the parts 59 and 6 are 
drawn toward each other and thus stripped from 
the casting. 
As is best shown in FigS. 1 and 2, adjacent car 

rier 48 and outside the die cavity proper, the base 
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and provides an inclined shoulder 49 engaging a . 
similarly inclined shoulder 60 on carrier por 
tion 60. This arrangement also aids in accurately 
and firmly locating the main core in the die as 
its is closed and the abutting shoulders relieve pin 
48' of outward stress of carrier 48 thereon during 
the casting operation. 

Core carriage 42 has a partition 5 which is 
normally located in a slot 52 in core carrier 48. 
Partition 5 and slot 52 provide One pair of 
abutting shoulders '68, 69 and a second pair of 
abutting shoulders 7, 72. The interengagement 
of shoulders 68 and 69 relieves pin 48 of stress 
as the die closes and carriage 42 moves the main 
core firmly into casting position in the die, and 
also aids in relieving pin 48 of stress during 
shooting of the casting. Engagement of shoul 
ders 7 and 72 relieves pin 48 of stress when 
the die opens and carriage 42 moves outward to 
withdraw the central main core section. When 
the die is closed, vertically aligned notch 53 in 
core carrier 48 and notch 54 in core carriage 42 
receive the lower end of the threaded core posi 
tioning and locking bolt or dowel pin 55 (Fig. ) 
which is mounted in die member 22' and pro 
jects into channel 42' thereof. Thus, pin 55 
normally locks core carrier 48 against Swinging 
on pin 48' and the main core is rigidly held in 
place on movable die half 22, thereby assuring 
pulling of the casting from the fixed die half 2 
and core 37 by the main core in the initial open 
ing motion of the movable die half. When the 
die is wide open and hence outward sliding move 
ment of carriage 42 and carrier. 48 has freed 
their notches 53 and 54 from locking pin 55, 
main core carrier 48 may be swung out by the 
operator from between die halves 2 and 22 and 
into the position shown in Figs. 4 and 5 by means 
of handle 56. - - 

Core carrier 48 permanently supports on its 
end the central section 57 of the main core... Core 
section 57 normally removably supports thereon 
the complemental sections 59 and 6 of the main 
core by means of slidable dove-tail guide con 
nections between the core sections. The abutting 
plane faces T3 and 14 of sections 57 and 59, re 
spectively, and the abutting plane faces 5 and 
76 of sections 57 and 6, respectively, are ar 
ranged at a slight angle lengthwise of the core 
(Figs. 2 and 7) so that central core section 57 is 
tapered toward its outer end. Faces T3 and 5 
of section 57 have dove-tail guide grooves T, and 
face 74 of section 59 and face T6 of section 6 
have dove-tail guides or tongues 78 which slid 
ably interfit with grooves 77. The abutting sur 
faces of these tongues and grooves, including the 
undercut side walls of grooves TT and the under 
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of the main core, made up of parts 57, 59 and 6, 
is tapered to form a right circular cone generally 
indicated at 62. Adjacent carrier 48 this cone is 
completely surrounded and closely embraced by 
the semi-circular tapered portions 79 and 80 of 
die half inserts 3 and 32. Thus, these com 
plemental tapered portions form an annular 
tapered shoulder which engages tapered base 
62 of the core to maintain removable core sec 
tions 59 and 6 in position with their inner ends 
in contact with carrier 48 and to accurately and 
firmly hold the three-section core assembly in 
place in the die cavity. As the die closes, side 
faces 8 and 82 of die inserts 3 and 32 act as 
stops to limit inward movement of carriage 42 
and carrier 48. At the same time, tapered por 
tion 80 of die insert 32 acts as a stop limiting the 
inward movement of core sections 57 and 59 by 
engaging their inclined base surfaces and thus 
accurately positioning these parts. Near the 
end of the inward movement of carriage 42 and 
carrier 48 notches 53 and 54 in these members 
engage dowel pin 55, thus further aiding in ac 
curately locating the main core in the die and 
locking carrier 48 against swinging, as stated. 

Die inserts 3 and 32 have an annular groove 
58. and an annular rib 63 cooperating with 
tapered base 62 of the main core to form an an 
nular gate or chamber 58' and an annular in 
gate 63' both of which surround base 62. Thus 
metal passing from gate 58' through ingate 63' 
is fed to die cavity 40 around a circle corre 
sponding to what becomes the margin of the 
piston skirt. The sprue 64 connects gate 58 
with open-bottom pressure chamber 65. When 
the die is closed, the pressure chamber registers 
with metal well 66 supported by machine bed 
0 and containing a lowered forcing plunger 6 

(Figs. 1 and 9), the illustrated machine being - 
constructed according to Schultz, Patent No. 
2,103,438, issued December 28, 1937. A proper 
charge of metal having been placed in well 66 
while the die is open and the die then closed, 
plunger 67 rises through well 66 and into pres 
sure chamber 65 to transfer the metal from the 
well into the pressure chamber and then force 
it under high pressure into annular gate 58' and 
thence into die cavity 40 to form the piston cast 
ing. 

Operation 
The general operation of the device has been 

explained in connection with the description of . 
the mechanism, but a recapitulation tracing the 
sequence of the various events will be helpful. 
. Assume that the die is closed as shown in Figs. 
2, 3 and 9, and that the casting has been shot 
and plunger 67 returned to the position of Fig. 
9. The opening motion of movable die section 22 
is imparted to core carrier 48 and this motion 
also entails withdrawal of die member 33, which 
latter has some of the aspects of a core but is 
not strictly a core. 
member 33 and to pull the casting out of the 
fixed die half 2 and off the fixed core 3. When 
the parts reach a position in which the casting in 
movable die half 22 is clear of core 37, cam 27 
starts to rotate pinion 44 and move core carriage 

The effect is to withdraw. 
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4. 
42 outward. The effect of this is to withdraw 
main core part 57, thus contracting main core 
parts 59 and 6, which are thus stripped from the 

: casting by core part 57 but left in loose condition 
therein for later removal by the operator. Pinion 
44 rotates far enough to carry main Core part 57 
entirely from between die half inserts 3 and 32, 
so as not to interfere with subsequent ejection 
of the casting and the core parts 59 and 6there 

Core 38 is with in from movable die half 22. 
drawn next as the result of collision of plate 9 
with stops 7 and 8. Finally, ejector pins 24 are 
actuated as the result of arrest of plate 2 by 
plate f 9 so that the casting, with main core sec 
tions 59 and 6 still in it, drops from movable 
die half 22. The timing of the movements of 
the parts as just defined may be varied if found 
desirable, but withdrawal movement of main 
core part 57 should start before withdrawal of 
core 38 commences. - 
The machine now. stops with the die in the 

full-open position of Fig. 4, whereupon carrier 
48 with its permanent core part 57 is swung out 
ward by the operator to the position shown in 
Fig. 4 by means of handle 56. Main core parts 59 

2,260,462 
arable casting die of a pair of die sections adapted 
for relative movement in a definite path to open 
and close the die, the opposed faces of said die 
sections having portions coacting to form a cast 
ing cavity when the die is closed; and a core as 
sembly, comprising a permanent core member 
and at least one removable core member slidably 
mounted on said permanent member, carried by 
one of said die sections and located in casting po 

5 
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25. 
and 6 f are now recovered from the interior of 
the casting by the operator and slidably reassen 
bled in their normal positions on central core 
part 57 as shown in Fig. 2. Since this reassembly 
takes place with core part 57 in the position of 
Fig. 4 where it is fully accessible to the operator 
obviously, this is an important aid in reassem 
bling the core parts properly and with facility. 
Following this operation, the operator actuates 
handle 56 to swing carrier 48 with its reassembled 
main core back between die sections 2 and 22 
and into the position of the parts shown in Fig. 8. 

After another metal charge is placed in well 66, 

sure automatically returns all die parts and cores 
to the normal casting position of Figs. 2 and 3 

: by the means already described, in readiness to 
shoot the next casting. During the closing move 
ment of die half 22, reverse operation of pinion 
44 by cam 27 slides carriage 42, carrier 48 and 
the assembled main core inwardly from the po 
sition of Fig. 8 and into normal casting position 
relatively to movable die half 22 (see Fig. 2) be 
fore the die completely closes, so as to prevent 
interference by fixed core 37 with the re-position 
ing of the main core. Member 33 is restored to 
casting position by pin 36. Near the end of the 
closing movement of die half 22, but subsequent 

: ly to the re-positioning of the main core so as not 
to interfere therewith, return pin 9' engages 
fixed die half 2 and operates as explained to re 
store core 38 to casting position. Return pin 2' 
then operates similarly, as explained, to retract 
ejector pins 24. 

It will be understood that the invention can be 
used with various die casting machines other 
than the particular one briefly described herein. 
It is also obvious that minor modifications in the 
arrangement of the main core can be made within 
the scope of the invention, and of course the form 
of this core and of the die halves is a function of 
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ram 5’ is operated to close the die. Such clo 
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sition in the die cavity when the die is closed, the 
permanent core member being pivotally mounted 
on said, die section and also mounted thereon for 
sliding movement, during opening of the die, suf 
ficient at least to completely withdraw the per 
manent core member from a casting formed in 
the die and to separate the permanent core mem 
ber from the removable core member which is 
retained in the casting, said permanent core 
member being Swingable away from its support 
ing die section following said withdrawal to ren 
der it fully accessible to an operator for slidably 
mounting at least one removable core member 
thereon to form a core, assembly, said assembly 
being swingable towards said die section while 
the die is open and then slidable thereon to posi 
tion the assembly in the die cavity as the die is 
closed, the permanent core member being adapted 
for alltomatic actuation during opening and clos 
ing of the die to effect said sliding movements 
thereof. : . . . . . 

2. The combination in a multi-section sep 
arable casting die as claimed in claim 1 wherein . 
the permanent core member is pivotally mounted 
on a core carriage carried by the core supporting 
die section and having sliding interlocked con 
nection therewith for sliding movement on said 
die Section during opening and closing of the 
die to permit said sliding movements of the per 
manent core member. 

3. The combination in, a multi-section sepa 
rable casting die as claimed in claim 1 wherein 
the permanent core member is rigidly supported 
on a core carrier which is pivotally mounted on 
a core carriage carried by the core supporting die 
Section and having sliding interlocking connec 
tion therewith for sliding movement on said die 
Section during opening and closing of the die to 
permit said sliding and swinging movements of 
the permanent core member. - 

4. The combination in a multi-section sepa 
rable casting die as claimed in claim 1' wherein 
releasable locking means are provided to prevent 
said Swinging movement of the permanent core 
member away from its supporting die section dur 

55 ing the first part of the opening movement of . 
the die, said withdrawing movement of the per 
manent core member serving automatically to 
release the locking means as opening movement 
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the casting to be produced. The idea of feeding 
the die cavity from an annular gate surrounding 
the base of the main core, where the core is of 
sectional construction and is centered and con 
fined by the die halves, is believed to be an im 
portant factor in the attainment of Sound cast 
ingS. ... - 

What is claimed is: 
1. The combination in a multi-section Sep 

70 

of the die continues. N 
5. The combination in a multi-section sepa 

rable casting die as claimed in claim 1 wherein 
releasable and restorable locking means are pro 
vided to prevent said swinging movement of the 
permanent core member away from its support 
ing die section during the first part of the open 
ing movement of the die, said withdrawing move 
ment of the permanent core member serving 
automatically to release the locking means as 
opening movement of the die continues, and said 
sliding movement to position the core assembly 
in the die cavity, as the die is closed, serving auto 
matically to restore the locking means. . 

6. The combination in a multi-section sepals 
rable casting die as claimed in claim 1 wherein 

75 means are provided for relieving stress on said 
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pivotal connection between the core assembly 
and its supporting die section by said core aS 
sembly during casting. 

7. The combination in a multi-section sepa 
rable casting die as claimed in claim 1 wherein 
the permanent core member is rigidly supported 
on a core carrier which is pivotally mounted on 
a core carriage carried by the core supporting 

S. 
section and having sliding interlocked connection 
therewith for sliding movement on said die sec- . . . 
tion during opening and closing of the die to 
permit said sliding and swinging movements of 

die section and having sliding interlocked con-. 
nection therewith for sliding movement on said 
die section during opening and closing of the die 
to permit said sliding and swinging movements 
of the permanent core member; and wherein re 
leasable and restorable locking means are pro 
vided to prevent said, Swinging movement of the 
core carrier during the first part of the die open 
ing movement and during the later part of the 
die closing movement, Said retracting movement 

O 

the permanent core member; and wherein abut 
ting surfaces are provided on the core carrier and 
the core carriage for relieving stress on said piv 
otal connection between the core carrier and the 
Core carriage. 

12. The combination in a multi-section separa 
ble casting die as claimed in claim 1 wherein the 

15 

of the permanent core member serving to release . 
the locking means and the return of the per 
manent core member into casting position in the 
die serving to restore the locking means. 

8. The combination in a multi-section separa 
ble casting die as claimed in claim 1 wherein the 
permanent core member is rigidly supported on a 
core carrier which is pivotally mounted On a core 
carriage carried by the core supporting die section 
and having Sliding interlocked connection there 
With for sliding movement On said die section dur 
ing opening and closing of the die to permit said 
sliding and Swinging movements of the perma 
nent core member; and wherein releasable and 
restorable locking means are provided to pre 
vent said Swinging movement of the core carrier 
during the first part of the die opening movement 
and during the later part of the die closing 
movement, said retracting movement of the per 
manent core member, serving to release the lock 
ing means and the return of the permanent core 
member into casting position in the die serving 
to restore the locking means, said locking means 
comprising a separable-pin-and-slot connection 
between the core carrier and the core carrying 
die section. . . 

9. The combination in a multi-section separa 
ble casting die as claimed in claim 1 wherein the 
permanent core member is rigidly supported on 
a core carrier which is pivotally mounted on a 
core carriage carried by the core Supporting die 
section and having sliding interlocked connec 
tion therewith for sliding movement on said die 
section during opening and closing of the die to 
permit said sliding and swinging movements of 
the permanent core member; and wherein guide 
means are provided on the core supporting die 
section for coaction with said core carrier to guide 
the core assembly and accurately position it in 
the die cavity during inward sliding movement 
of the core assembly, the core carrier and the 
core carriage as the die closes. 

10. The combination in a multi-section separa 
ble casting die as claimed in claim 1 wherein 
means are provided for withdrawing the perma 
nent core member as the die is opened, said means 
forming a slidable part of said core supporting 
die section on which the permanent core mem 
ber is pivotally mounted; and wherein means are 
provided to relieve stress on said pivotal connec 
tion during said Withdrawal movement of the 
permanent core member. 

11. The combination in a multi-section separa 
ble casting die as claimed in claim 1 wherein the 
permanent core member is rigidly supported on 
a core carrier which is pivotally mounted on a 
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permanent core member is rigidly supported on 
a core carrier which is pivotally mounted on a 
core carriage carried by the core supporting die. 
Section and having sliding interlocked connection 
therewith for sliding movement on said die sec 
tion during opening and closing of the die to per 
mit said sliding and swinging movements of the 
permanent core member; and wherein said core 
Carrier is formed with a recess and the core car 
riage has a lug adapted to be snugly located in 
Said recess for relieving stress on said pivotal 
connection between the core carrier and the core 
carriage. 

13. The combination in a multi-section sepa 
rable casting die of a fixed die section; a die sec 
tion adapted for movement towards and from the 
fixed die section to close and open the die, the 
opposed faces of said die sections having portions 
coacting to form a casting cavity when the die 
is closed; and a core assembly, Comprising a per 
manent core member and at least a pair of op 
posed removable core members slidably mounted 
on said permanent member, carried by said mov 
able die section' and located in casting position 
in the die cavity when the die is closed, the per 
manent core member being pivotally mounted on 
the movable die section and also mounted thereon 
for sliding movement, during opening of the die, 
sufficient at least to withdraw the permanent 
core member completely from a casting formed 
in the die and completely from between said 
removable core members to separate the perma 
nent core member from the removable core men 
bers which are retained in the casting, said 
permanent core member being manually swing 
able away from the movable die section follow 
ing said withdrawal to render it fully accessible 
to an operator for slidably mounting at least a 
pair of removable core members thereon to form 
a core assembly, said assembly being manually 
swingable towards said movable die section while 
the die is open and slidable thereon to position 
the assembly in the die cavity as the die is closed, 
the permanent core member being adapted for 
automatic actuation during opening and closing 
of the die to effect said sliding movements 
thereof. 

14. The combination as claimed in claim 13 
wherein operating means are carried by the mov 
able die section for imparting said sliding move 
ments to the permanent core member during 
opening and closing movements of the die, said 
operating means being adapted for automatic 
actuation during said movements of the die by 
means on a casting machine in which the die 
may be mounted. s 

15. The combination as claimed in claim 13 
wherein the permanent core member is arranged 
to swing in a substantially horizontal direction. 
on its pivotal connection with the movable die 
section and is provided with a handle for effect 
ing said swinging movements thereof. 

16. The combination in a multi-section cast 
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ing die of a fixed die section; a die section 

. adapted for movement towards and from said 
fixed die section to close and open the die, the 
Opposed faces of said die sections having por 
tions cooperating to form a casting cavity when 
the die is closed; a core carriage reciprocably 
mounted on the inner face of the movable die 
section and having sliding interlocked connec 
tion therewith; a core carrier pivotally mounted 
on said core carriage; and a collapsible core as 
sembly, comprising a middle core member per 
manently mounted on the core carrier and a 
pair of opposed removable core members slid 
ably mounted on said permanent core member, 
located in casting position in the die cavity when 
the die is closed, the carriage together with the 
core carrier and the permanent core member 
being slidable as a unit on the fixed die half, 
during opening of the die, sufficient at least to 
withdraw the permanent core member com 
pletely from a casting formed in the die and com 
pletely from between said removable core mem. 
bers to separate the permanent core member 
from the removable core members which latter 
are retained in the casting, said core carrier and 
the permanent core member being manually 
Swingable away from the movable die section 
following said withdrawal to render the perma 
nent core member and its carrier fully accessible to an operator for slidably mounting a pair of 
removable core members on the permanent core 
member to form a core assembly, said assembly 
and the core carrier being manually swingable 
towards the movable die section while the die is 
Open and then slidable as a unit with the core 
carriage on said die half to accurately and se. 
curely position the core assembly in the die cav 
ity as the die is closed, the core carriage being 
-adapted for automatic actuation during opening 
and closing of the die to effect said sliding move 
ments thereof. - 

17. The combination in a multi-section sepa 
rable casting die as claimed in claim 16 wherein 
rack-and-pinion means are provided on the 
movable die half for imparting said sliding move , 
ments to the core carriage, the core carrier and 
the permanent core member during opening and 
closing movements of the die, said operating 
means being -adapted for automatic actuation 
during said movements of the die by means on a 
casting machine in which the die may be mount 
ed; wherein a handle is provided for swinging 

the core carrier which latter is arranged for 
swinging movement completely from between 

- the Open die. Sections; and the permanent core . 
member and the removable core members are 
provided with slidable interlocking tongue-and 
groove connections with each other and said 
connections converge towards the outer end of 
the permanent core member, so that withdrawal 
of the latter core member contracts the other 
core members to loosen them from the casting. 

18. The combination in a multi-section sepa 
rable casting die of a plurality of die sections . 
adapted for relative movement to open and close 
the die, the opposed faces of said die sections. having portions coacting to form a casting cav 
ity, other portions coacting to form an annular 
groove and still other portions coacting to form 
an annular tapered shoulder, when the die is 
closed; and a core assembly, having a tapered 
base portion and comprising a permanent cen 
tral core member and a pair of opposed remov 
able core members mounted on said permanent 
core member by means of slidable interlocking 
tongue-and-groove connections, said core as 
sembly being slidably carried by one of said die 
Sections for movement into casting position in 
the die cavity as the die is closed and in which 
position said core assembly cooperates with said 
cavity-forming portions of the die sections to 
provide an annular casting cavity space, said 
tapered base portion of the core assembly coacts 
with said annular groove to form an annular 
gate and an annular ingate connecting said gate 
and said annular casting cavity space, and said 
tapered base portion of the core assembly en 
gages said annular tapered shoulder to accu 
rately, locate, the assembly in the die cavity and 
prevent movement of the movable core mem 
bers on the permanent core member, the perma 
nent Core member being slidable on its support 
ing die section, during opening of the die, suff 
cient at least to withdraw the permanent core 
member completely from a casting formed in the 
die and completely from between said removable 
core members to separate the permanent core 
member from the removable core members which 
are retained in the casting, said permanent core 
member being adapted for automatic actuation 
during opening" and closing of the die to effect 
said sliding movements thereof." 

TORBJORN C. KORSMO. . 


