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- This invention relates to casting and, in par- - General arrangement .
Heular, to means for handling cores used for die The core controlling device according ‘to the in.-

casting. - . . . vention comprises substantially a main plunger
The cores used in connection with casting oper- with an advancing area and a smaller retraction
atlons performed on die casting machines are area, and furthermore comprises an intensifier

Senerally of solid material and employed for the cylinder-piston-assembly which becomes effective
sasting of an indefinite number of work DIECES.  automatically at the initial phase of the with-

To this end means have been provided which in- g ot ot o core from the mold and furnishes in-
Sert a core into the mold of an injection machine tensified pressure to the retraction area of the
and hold the core in its inserted position during 19 main plunger,
the injection or casting operation. When the core h
After completion of the casting operation, the
core is removed from the cast article and used
for another casting operation,
Since, as is well known, the cast or injected 15
metal freezes itself to the core, considerable bower
is required to crack the core loose from the cast

as actually been eracked lgose
from the cast work biece, the intensifying action
of the intensifier cylinder-piston-assembly auto-
matically ceases and the core is withdrawn under
the normal pressure acting on the retraction area
of the main plunger,

article. To have this power available, core con- - Structural arrangement ,
trolling devices ag heretofore known are over-di- Referring now to the drawings in detail, the
mensioned, i. e., have a plunger of unduly large 20 arrangement shown.in Figure 1 comprises a Sta-
diameter, thereby materially impeding the opera.- tionary mold half | and a movable mold half 2
tion of the casting machine itself and the han- pressed against the stationary mold half by a
dling of the core. ‘ clamping ram 3. The stationary mold half i
It is, therefore, an object of this invention to has rigidly connected thereto an injection cylin-
provide an improved core controlling device for 25 der 4 into which meta] is fed through the opening
use in connection with casting machines, which 5, and from which the materia] is injected into the
will overcome the ahove mentioned drawback. mold half | by means of the injection plunger 6.
It is another object of the invention to provide .In ofder to produce g casting with cavities

an improved core controlling device Tor casting therein, cores 7 are inserted into the mold halves
machines, which is of a relatively small size but 30 I and 2 by means of core controlling devices, gen-
still has adequate power to withdraw the core or erally designated 8. '

cores from a cast article, Figures 2 and 3, showing a section through the
Another object of the invention consists in the core controlling device, comprise 3, main cylinder
provision of a core controlling device which com- 9 having connected thereto two pipe lines 19 and
prises means for automatically intensifying the 35 1 which, in their turn, are alternately connected
bressure of the device when cracking the core or with a pressure fluid source and an exhaust, not
cores loose from the cast article, whereupon the shown in the drawing,
pressure is automatically reduced to complete the Reciprocably mounted in the main cylinder 9
withdrawal of the core from the finished article; Is a main plunger, generally designated 12, and
These and other objects and advantages of the 40 comprising a piston 13 with an advancing areg
invention will appear more clearly from the fol- 18 and a retraction area 5. Connected to the
lowing specification in connection with the ac- piston 18 is a piston rod {6 passing through the
companying drawing, in which: closure member 17 at the bottom of the main cyl-
Figure 1 diagrammatically indicates a core con- . Inder 9. The closur e member 11 is connected to
trolling device according to the invention in con- th? Jnain cylénder 9 In any convenient manner,
nection with a die casting machine. for msta:nce Y Screws .'8' :
Figure 2 is g section through the core control- ; T?“-‘ plston‘l3 comprises a cy. luflder '9 extend-
ling device itself, showing the device in g posi- Ing into the plsj: on rod 16 ang having reciprocably

tion which it occupies when the core handled g
thereby is fully inserted in the mold.

Figure 3 is a section similar to that of Figure 2,
but showing the device in a position which it oc-
cupies at the end of 5 withdrawal of the core from closed by a closure member 24. The

the mold, 55 ber 24 is connecteq to the piston rod 16 in any




convenient manner, for instance by screws 28.
Connected to the closure member 24 is & rod 26
carrying the core 7.

The intensifier cylinder 23 is connected by a pas-
sageway 21 with the retraction area 15 of the
main piston 13. The intensifier plunger 21 has
connected to the lower end thereof a collar 28
adapted to abut the bottom 22 to thereby limit the
upward movement of the piston 20. Arranged in-
termediate the piston 20 and bottom 22 and en-
gaged thereby is a spring
tensifier plunger 2{. o )

The piston rod 16 is also provided with three
inclined passageways 30, 31 and 32 adapted, at
certain times, to establish

fluid connection between-

29 surrounding the in- -

18

the cylinder 19 and the retraction area 15. The -

plunger 21 also comprises a passageway 33 lead-
ing from the advancing area {4 of the main piston
13 to the lower portion of the cylinder ‘19-and in<
cluding a check valve 34 opening in the
from the lower portion of the cylinder 19 to the
advancing area |4, The upper end of the cylinder
19, communicates through a conduit 35 with the
conduit 8. The conduit 35 passes through and
is-slidable-in a closure member 36 threaded into
- the main piston f3. The outer diameter of the
conduit 35 is less than the diameter of the recess
20a in- the piston 20 so-that fluid from the recess
20 may pass into the upper portion of the cylinder
i9. even when the conduit 35 extends into the
recess 20a. e

. . Operation

1t may be assumed that the mold halves | and

2 have been closed and that a coreis to be inserted
into the mold halves | and 2. It may further be
assumed that the core controlling device occupies
the position shown in Figure 3 with the exception
that the piston 20 is in its upper position in which
the spring 28 is expanded. To insert the core 1into
the mold halves | and 2, tlie operator connects the
pipe line -1 | -with a-pressure fluid source and the
pipe line 10 with an exhaust. - Fluid pressure then
passes through pipe line {1 and acts upon the ad-
vancing area 14 of the main piston 13 so as to
move the main plunger 12 downwardly. The fluid
expelled from the lower portion of the main cyl-
inder-9, ‘during the downward movement of the
main plunger 12, passes through the passageway
31,-the lower portion of the cylinder {9, thé pas-
sageway 33'and check valve 34 into the upper por-
tion of the main cylinder 9, where it likewise acts
upon the advancing area 14 of the piston 13. :

“When the core T has
sired extent, it engages an abutment and the main
plunger (2 comes to a halt.  The core controlling
device: then occupies the position of Figure 2 in
which.the passageway 31 has just been closed by
the closure member 11. The main plunger
then held under a predetermined pressure while
the injection plunger is advahced to perform the
injection operation. ‘ :

When the casting operation has been completed

and it is desired to withdraw the core T from the

cast article, the ‘operatqr‘feirerses the connection
of the fluid source and exhaust with the pipe lines
{1 and 10 so that now. pressure fluid is admitted
through the pipe line 10, whilé fluid is ‘exhausted
through. pipe line i . ‘In"this way préssure fluid
enters the recess 20¢ and

the-upper portioniof the cylinder {9, As soon as

direction 20
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‘ cycle of the plunger
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been advanced to the de-
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12 is -
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from there flows into
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pressure builds-up-in .the ubper portion of the -
cylinder 49, the piston- 20 - moves downwardly

against- the thrust
intensifier ‘plunger 21 moves: toward:the closure
member 24 for, the:cylinder:23:.: This f.ca.usgs} in=

r

of the. spring 29-so that the
18

_piston 20 is filled by
portion of

“what T claim as new and
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creased pressure in the cylinder 23, which pres-
sure is conveyed through the passageway 21 to the
retraction area 5, thereby initiating the retrac-
tion stroke of the main plunger 12, rod 26 and
core 1 connected thereto. In other words, an in-~
creased or intensified pressure acts upon the re-
traction area of the main plunger 12 for cracking
the core T loose from the cast article. -

Fiiid pressure expelled from the lower portion
of the piston {9, during the downward movement

of the piston 20, passes through the passageway

33 and check valve 34 into the upper portion of
the main cylinder 9 from where it escapes through
the pipe line il.

When the piston 20 has moved downwardly to

‘such an.extent that it releases the passageway

32, the core 1 has actually been cracked loose
from the cast article, and now pressure fluid con-
véyed through conduits 16 and 35 will flow from
the.upper portion of the cylinder {9 through the
passageway 32 directly to the retraction area {5
and complete the retraction’ or withdrawal of the
coré from the mold halves | and 2 [
pressure while the intensifier is ‘ineffective.

hen the core T is fully withdrawn, the core con-

trolling. device occupies the position shown in

Figure 3. In this position the spring 29 is com-~
as long as pressure--
portion of the cylinder 8.
" As'soon as, for the initiation of & new working
{2, the conduit 10 is c¢on--

pressed.and stays compressed
prevails in the upper

nected with an exhaust and the conduit (I with a
pressure fluid source, the spring 29 pushes the
piston 20 upwardly

the cylinder 9 through the inclined
passageway
inder 18, while fluid also passes from the lower
portion of the cylinder 8 through the passageway
27 into the cylinder 23. '

Tt will be understood that I desire to compre--
hend within my. invention such modifications..

2§ come within the scope of the claims and the
jinventicon. . . } T ; o
Having thus fully described’ my invention,

ters Patent is:

1. In combination, 4 main cylinder, a hollow ’

main plunger. reciprocable in said cylinder and
having an advancing area and a retraction area,

at a reduced.

and the space beneath theé
finid passing from the lower )

30 into the lower portion of “the ¢yl-

desire to secure by Let- .

an intensifier plunger ‘reciprocable in said main
plunger for exerting intensified fluid pressuré.on

one .of .said areas

to move said main plunger, -

means for conveying fluid: pressure to said in- .

tensifier plunger for moving the same in said .
main plunger, and mea;n‘s.responsive to.a prede= |

termined - movement of said intensifier plungel”

simultaneously to interrupt the intensifying ac-"

tion of the latter to permit the further supply of
fluid’ pressure to said one area ‘to continue the
movement of said main plunger. ] U

2 In combination, a‘main cylinder, @ hollow
. main plunger reciprocable: in.sal
and having an advancing: area.and a retraction--

area; an -intensifier: reeiprocable Jin - said: main

plunger and having an. advancing area for dd=""
vancing said intensifier and an intensifying area. -

for displacing fluid at an intensified pressure: to

one of said areas to move said main plunger,
means for supplying pressure fluid to the advanc-: -
‘of said intensifier for actuating the.

ing area

same, and means responsive to-a predetermined

d main cylinder”

movement of said intensifier for directly convey-

ing pressure fluid from the advancing area of s
intensifier to said one area of said main plung
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T8, In- combination, -a ‘main “eylinder, ‘a hollow
main ‘plunger Teciprocable ‘in -said -cylinder ang
having -associateq “therewith -fiuig ‘operable “ad-
vancing -and ‘retracting ‘means ‘for reciprocating
said plunger, an ‘intensifier ‘reciprocable in said
main -plunger, fluid “‘operable “means associated
with said intensifier for advancing “said ‘intensi-
fier 1indepen’dent1y “of ‘saitt -main ‘Plunger, ‘means
responsive to-an -advancing movement ‘of 'said in-
tensifier for- creating increased-fluid: pressure and
conveying ‘the ‘same to, said retracting -means for
aétuating'said -plunger, and means ‘controlled by
said intensifier -angd adapted-in response to a pre-
determined travel of said -intensifier “during the
advancing movement of the ‘latter ‘to -establish
fluid ‘connection ‘between “said ‘fluid ‘operable
means and said retracting -means for subjecting
sai‘dretracting‘means to a'reduced pressure.

4.'In ‘combination, -5 main cylinder, -3, hollow
r’nain‘plunger “having an advancing ares, and a
retraction area,-an intensifier-reciprocaple insaid
main plunger-and having a-main ‘area and anin-
tensifying area, -means ‘for supplying pressure
fluid to said main area to ‘advance said intensi-
fier, means responsive ‘to ‘the “advancement of
said intensifier for creating an intensifieq fuiq
pressure, means for couveying the same from said
intensifying -area to one of said areas of saig
main: plunger for actuating the same, and means
responsive to a predetermined advancement ‘of
sald intensifier for establishing-direct fluid com-
munication between ‘said-main area and said one
area of-said -main plunger,

5. In combination, a main cylinder, 5 hollow
main: plunger reciprocable in said main cylinder
and ‘having an advancing area and a retraction
an intensifier reciprocable ‘in said ‘main
plunger ang having a main area for advancing
said intensifier ares for creating an intensifieq
fluid ‘pressure on said retraction area to thereby
retract said main ‘blunger, ‘means for conveying
bressure-fluid from said'intensifying area to said
retraction area, and ‘means responsive to. a pre-
determineq advancement of 'said intensifier for
establishing direct fluid communication ‘between
said main ares and-said retraction ares,

6. In combination, s main cylinder, a hollow
main plunger having an advancing area and s
retraction area, an Intensifier having a main area
for advancing said intensifier and an intensify-
ing area for supplying fluid at an intensified
bressure to said retraction area, conduit means
continuously establishing fluid connection be-
tween saig intensifying ares ang said retraction
area, and means controlled by said intensifier
and responsive to a predetermined movement of
the latter for establishing direct fluid connection
between said main area and said retraction area,

7. In combination, a main cylinder, a hollow
main plunger having an advancing area ang a
retraction area and being reciprocable in said
main cylinder, a firsi auxiliary eylinder in said
main plunger, g second auxiliary eylinder in said
main plunger, an auxiliary plunger reciprocable
-in said main cylinder, means for supplying pres-
sure fluid to said first auxiliary cylinder tg actu-
ate said main plunger, an intensifier connected
to said auxiliary plunger ang operable thereby to
create intensifieq bressure in said second auxil-
iary cylinder, means for conveying fluigd from
said second auxiliary cylinder to said retraction
area to initiate a retraction stroke of said main
plunger, and means responsive to
mined relative movement of said auxiliary plung-
er and said main plunger for establishing direct

3
fluid -connection: bétween said first: auxiliary cyl-
inder and said retraction area to continue.move-
ment of said main Dplungerat g reduced Dbressure,

8. In combination, ‘5 main ‘eylinder, .a hollow
main 'plunger’recipracable in said main cylinder,
said ‘main plunger having an advancing grea and
a retraction area, an intensifier reciprocable in
said ‘main plunger and .operable to Supply fluid

- at an ‘intensified pressure to said retraction ares
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to'initiate a retraction stroke of said main plung-
€r,-means responsive ‘to g ‘predetermined relative
movement,  6f said “intensifier -ang Said main

main plunger, and means responsive to s prede-
termined ‘advancing ‘movement of  said main
plunger for Teturning saig Intensifier to ifs initia}
Position, ' .

9. In combination, ‘a. main cylinder, a hollow
main plunger reciprocable in. said main cylinder,
a fiuid ‘operable intensifier Teciprocable in said
main plunger, means for advancing sgig intensi-
fier to cause ‘the ‘latter to “Supply fluid at an in-
tensified pressure to.said main plunger to initiate
movement of the ldtter in g .predeterniined di-

sive to saig reversal
turning said intensifier to'its initig] Position,

10. In combination, a mgin cylinder, g main
plunger having an advancing ares ahd a retrac-
tion area and ‘being Teciprocdble in said main
cylinder, saig plunger glso comprising an acty-
ating chamber ang an intensifying chamber, an
auxiliary piston reciprocable in said actuating
chamber, an intensifier connected. to
and reciprocable in Said intensifying chamber

first conduit means,

11. In a core controlling device for casting ma-
chines, g reciprocable contro] member, a core
Supported by said control member, said control
member being movable selectively in g, first direc-
tion for inserting said core into said mold or in
a second direction for withdrawing said core from
2 cast article, an intensifier reciprocable within
said reciprocable member for eXerting intensifieq

tensifier ineffective,

12, In 5 core controlling device for casting
machines, a hollow reciprocable member, fluid
operable means associated with said member for
reciprocating the same, a core Supported by said
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reciprocable member and movakle by the latter
selectively in a first direction to be inserted into
2 mold, or in & second direction to be withdrawn
from a cast article in said mold, fluid operable
intensifying means
ciprocable member for creating intensified pres-
sure, means for conveying said intensified pres-
sure to said reciprocable member to initiate
movement of the latier in said second direction,
and means responsive to a predetermined with-
drawal movement of said core for making said
intensifying means ineffective, while causing
continuation of movement of said reciprocable
member at a reduced pressure in said second di-
‘rection. . )

13. In an apparatus for releasing a device that
is tightly wedged in one position during the cycle
of operation thereof that includes a main cylin-
der, a hollow main plunger reciprocable therein
and having an advancing ares and g retraction
area, an intensifier plunger reciprocable within
said hollow plunger and having an advancing
grea and an intensifying area associated there-
with, conduit means continuocusly establishing
fluid connection between said intensifying area
and said retraction area, and means controlled by
said intensifier responsive fo a predetermined
advancing movement of the latter for establish-
ing direct fluid connection between said intensi-
fier advancing area and said main plunger re-
traction area. :

. 14. In an apparatus for reciprocating a mem-
per from one position to a second position and
releasing said member from one of said positions
in which it is wedged that includes, a cylinder,
a hollow main plunger reciprocable within said
cylinder and having associated therewith fluid
operable advancing and retracting means for re-
eiprocating said plunger, a differential plunger
reciprocable in said main plunger, means for
introducing fluid pressure to. a larger area of
said differential plunger for advancing the same
independently of said main plunger, means as-
sociated with the smaller area of said differential
plunger for creating a supply of fluid at increased
pressure in response to the advancing movement
thereof, and conduit means for conveying said
jncreased pressure fo said retracting means for
actuating said plunger,

reciprocable. within said re-
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15. In an apparatus for reciprocating & mem-
per from one position to a second position and
releasing said member from one of said positions
in which it is wedged that includes, a cylinder,
g hollow main plunger reciprocable within said
cylinder and having associated therewith fluid
operable advancing and retracting means for re~
ciprocating said plunger, 2 differential plunger
reciprocable in said main plunger, means for in-
troducing fluid pressure to the larger area of
said differential plunger for advancing the same
independently of said main plunger, means as-
sociated with the smaller area of said differen-
tial plunger for creating a supply of fluid at in-
creased pressure in response to the advancing
movement thereof, conduit means for conveying
said increased pressure to said retracting means
for actuating said plunger, and means controlled
by said differential plunger and adapted in re-
sponse {0 a predetermined travel of said plunger
during the advancing movement thereof to es-
tablish fluid connection between said larger area
and said retracting means for actuating said
retracting means at a reduced pressure.

16. In an apparatus for reciprocating a work
member to and from working position and for
releasing said member. from said working posi-
tion that include sa cylinder, a main plunger re-
ciprocable within said cylinder and having ad-
vancing and retracting means associated there-
with, said main plunger having therein a first
cavity and a second cavity, a differential plunger
reciprocable in said cavities and having the larger
portion thereof gisposed in said first cavity -and
the smaller portion thereof disposed in said sec-

. ond cavity, conduit means for introducing pres-

40

sure fiuid into said first cavity for advancing said
differential plunger whereby to create an in-
creased or intensified pressure in said second cav-
ity in response to the movement of said smaller

" portion of said plunger, conduit means intercon-

necting said second cavity with said main plunger
retracting .means, and other conduit means
adapted in response to a predetermined advanc-

45 ing movement of said differential plunger to con-

nect said retracting means with said first cavity.
PAUL E. FLOWERS.



