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UNITED STATES PATENT OFFICE,

JOSEPH H. BAMBERG OF TONAWANDA, NEW YORK, ASSIGNOR TO THE AI;UMIHU’I )

OF CLEVELAND, OHIO, A CORFPORATION OF OHIO,

METAL-MOLD,

— 5
Specification of Letters Patent.

1,296,588.

Application filed March 7, 1818, Serial No. 82,528,

Zo all whom it may concern;

Be it known that I, Josern H. BauBerg,
2 citizen of the United States, residing at
Tonawanda, in the county of Erie and State
of New York, have invented certain new and
useful Improvements in and Relating to
Metal-Molds, of which the following is a
specification.

This invention relates to molds adapted to
receive molten metal or metallic alloys, such
as aluminum or aluminum alloys, and more

- Ppartieularly the invention relates to perma-
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nent molds each comprising a plurality of
sections or parts constructed and correlated
to form a complete mold cavity.

One object of my invention is to provide
an improved permanent. mold including the
core, adapted for the easy and rapid casting
of cup-shaped articles (such as pistons for
operation within engine cylinders) which
may be equipped wit inwardly extending
bosses, ribs, extensions, etc., and ‘the sections
of which may be so constructed and corre-
lated that in casting, the metal will quickly
flow through and fo al) parts of the mold
cavity, and which may be readily and quickly
separated to permit the removal of the cast-
ing without damage thereto.

Other objects of

.

cavity, the sections being readily and quickly
withdrawable to free the casting and its pro-
jections, ete., by the combin
axial movement of

desired throughout the casting, and the core
sections are so arranged that should any fing
be formed in casting, they may be readily
removed without damage to the walls of the
castings, .

- Other objects of the invention are to ‘pro-
vide improved means for venting the mold

. cavity to facilitate the elimination of gages

50

- vide an improved mold

b6

and air therefrom during the casting opera-
tion, and also for the circulation of heat
through a chamber about the mold
which the mold parts
desired temperature.

. Other objects of m

cavity, by»
are maintained a’t a

invention are to pro- -
in which (a) the get-
ting of the casting will take place TogTes-
sively, and () at substantially ﬂfl times

‘and set forth in the appended

- herein described

Patented Mar. 4, 1919.

Renewed January 9, 1819, Berial o, 270,446,
during the solidification eriod, the
of the freezing metal sti d w
communication with a source of liquid metal,
so that the cavitieg which would normally be

portions

formed by crystallization shrinkage in"the

casting are filled up,
metal is prevented. ‘
Other objects of my invention are to pro-
vide an improved mold in which to cast a
metallic alloy of the character of aluminum
alloys which will produce a relatively smal]
quantity of eutectic in the casting, and which
eutectic will be cansed substantially to sur-
round the excess substance in the casting, the
construction of the mold beiﬂﬁ such’as to in-
sure freedom from porosity due to crystal-
lization shrinkage and to cause the casting to
be chilled or set with sufficient rapidity to
produce a relatively fine grain structure.
Another object of my
vide an improved mold in which to cast a
metallic alloy having

and porosity of the

Invention is to pro-.

1 liquid will be in -
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a_relatively low spe-

cific gravity and a relatively high coefficient -

of heat conductivity and in which the cast-
ing made will contain a relatively small vol-
ume of metal for the v
will require substantially no cleaning and s
minimum amount of machining,

Another object of my
vide an improved mold
metallic alloy, all of the
including core
mold cavity, being shaped and disposed so
that they may

in which to cast a

- Or treated, in any well known manner, to

prevent undesirable agitation of the molten

metal when it flows into contact therewith,-
setting of the. metal B

thus insuring proper
within the mold cavity.

With these and other objects in view, the:
consists in the parts and combina. -

invention

tion or combinations of parts herein selected

for the pugg;ses of illustration and herein-

after described in the following specification
claims. :
For the purpose of 1 lustration,
the accompanying drawings, shown and
one form of apparatus em-
bodying my invention. R ‘ ‘
igure 1'is a plan view of
ing my invention, parts of
broken away. - L
Fig. 2 is a side elevation-of the mold.
F- iglgi. 8 is a cross-section on the line 8—3 of

2 mold embody-
the mold being

walls of whichmold, ' .
parts, which constitute the -

desired product and -

invention is to pro-
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,, Fig 4 is u cross-section on the line 4—4 of

Flgﬁ'gs. 5, 6 and 7 are fragmertary horizon-
tal sections on the lines §—35, 6—6, and T—7
s of Fig. 4, respectively.

‘Fig. 816 a view similar to Fig. 6 but show-
. ing the center core section removed and two
of the side sections swung laterally to illus-
~ trate the manner of freeing the same for re-
10 moval. ‘
~ _Fig. 9
tion. . AR
- Fig. 10is a perspective view of the main
* core section. ' S -
15 Fig. 11 is a perspective view of two side
- sections of the core. = ' g .
Fig. 12 is a bottom plan view of the as-

.. sembled core. . i
~ Fig.13isa perspective view of the devices,
20 detached and separated, which are used for
~ venting of the upper end of the mold cavity.
. Fig.14'isa frn.fmentar sectional view of
.- aportion of a mo d slightYy modified to pro-
vide for venting in casting certain types of

25 cup-shaped articles.

" In the drawings, 1 indicates as an entirety
a permanent mold comprising 2 series of
members constructed to form a casting of
the- desired shape, such as a skirted or cup-
30 shaped piston for an internal combustion
motor. e mold illustrated in the accom-
anying drawings may be formed from cast
iron or other suitable material. The main
part or. body of the mold preferably com-
85 prises a base member 2, and complementary
" members 8, 4, movable on the base member
-9 toward and from each other, The base
* ., “member 2 may comprise a platform or base
7 plafe 2%, the central ortion of which is
- 40 suitabl * gurfaced to ?orm the bottom of
_*the mold cavity ‘A== The base member 2 is
. by preference “mounted on feet or stand-
ards 28, ' i o

~ . Each of
46 i,,ma,g comprise a side wall B, end walls 6,
- %,-and top and bottom walls 8 and 9, re-
z;pectlvely; These walls: may be_ integrally
- - ..formed, as shown.in the rawings. The
8,7, 8 and 9 of each member project

‘50\ ontwgiial fro

m the rear face of the wall

i an insert for the main core sec-

the complementa " members 3,

5 to form a heating chamber 9°, the outer-
side of which is formed by a plate 9° fixed
ns known manner to the end edges
of the 8, 7.and 8 by bolts 9%

cute handles, connected " in aley
‘nanner to the plates 9° for-the
mold members 3, 4, whereby the
convenisntly moved to and
tive position. . -
of the mold member 8 is adapt-

ith the wall 5 of thé‘member

s shown’in Fig, 1. The wall 5 of each
‘mold member B, 4, is. &rovided between its
#0 ends with » semi-circalar portion & which

L}

embers .are moved together,

118,

" ag herein disclosed, provides for

1,206,588

in cobperation with the gimilar semi-circu-
lar portion of the other mold member, and
the surfaced portion of the base plate 2%,
forms the outer wall of the mold cavity A.
The wall 5 is, in the preferred from of the
invention, relatively thick in order that it

may be capable of rets:inin% sufficient heat
to make the mold efficient for casting pis-

tons or other cup-shaped
ous metals and alloys,
alloys.

At 2°, the base plate 2* is provided with
an annular shoulder and the bottom walls
9 of the mold members 3, 4, are ‘recessed at
9* to receive the shoulder 2° whereby the
mold members 3, 4, are proper’ly alined.rela-
tively to each other and also centered on
the base plate 2¢ when moved together, as
shown in Fig. 1. "y .

10 indicates auxilia?' devices for alining
and centering the mold members 3, 4. The
guxiliary devices 10 may be used in con-
nection with and auxiliary to the devices
¢ and 9%, or as a substitute therefor. The
auxiliary devices 10 preferably comprise &
pair of upwardly projecting stationary pins
10* arranged near opposite gides of the base
plate 2* and recesses_10° formed in the oi)-
posing faces of the walls 3 of -the mold
members 8, 4. The pins 10° and recesses
10* cobperate to cause the positioning of
the mold members 3, 4, at 2 predetermined

osition each time they are moved together,
it being necessary to so position the mem-
bers 3, 4, that their recesses 10° will receive
the pins 10* to bring them face to face to
form the mold cavity A.

11 indicates as afh entirety a permanent
sectional core adapted to removably fit with-
in the mold cavity A. The sides of the core
may be slightly tapering

articles from vari-
such as aluminum

moval.

The core 11 preferably comprises a plu-
rality of parts made of steel, though other
suitable material may be use(i; in the illus-
trated example it consists of a main or cen-
ter section 11® having curvilinear end walls
11b, and pairs of segmental gections 11° ar-
ranged at opposite sides of the center section
Ench section of each pair of side core
sections 11° at either side of the center sec-
tion is bodily
center section 11°
trated in Fig. 8,
ment from inwardly

laterally movable .after the
has been removed, as illus-
to permit its disengage-
projecting parts on the
casting ‘prior to its endwise or axial move-
ment upwardly for withdrawal purposes.
Each core section 11¢, 11°, may be provided
with a handle 11%, 11%, respectively, to fa-
cilitate handling thereof in asser
disassembling the core. -
The construction of the core in gections,
the easy and
rapid removal of the sections where the
casting has inwardly extending .tubular or

to facilitate its re- .

bling -and.
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hollow bosses, ribs or other inwardly pro-
jecting members, desired for any purpose.
As shown in Fig. 11, the cavity a for each.
wrist pin boss is formed in the adjacent
side core sactions 11°, one-half of the cavity
being formed in each section by cutting
away a portion of the core section wall.

" . As will be understood, this construction per-

mits these sections 11¢ to be swung away

from each other in order to move their lower -

ends from beneath the adjacent boss of the
casting in the mold cavity, and to do this,
where inwardly extending ribs are carried

by the casting, without defacing or mutilat- .
ing'such ribs. : :

n the form of construction shown, I have
made provision for two heat dissipating ribs
which extend across the inner face of the
piston head preferably at right angles to
each other. Such ribs'may also be used for
urposes. One rib is pro-
vided for on the casting by a groove 114
formed in and extending longitudinally of
the lower end of the center core section 11%;
the other rib is provided by a groove 11e
formed in the lower end of the center section
11* and extending transversely to the groove
112 and by cut-away portions 11f which aline
with the groove 11¢ and are formed in the
opposing faces between and adjacent to the

- lower ends of each pair of side core sections

40

45

11¢. Where it is desired to have the trans-
verse rib extend upwardly to the bosses, as
shown in the drawings, the opposing faces
of the side core sections may be cut away as
indicated at 115 ‘

In Fig. 8 T have sHown a circle of sub-
stantially the diameter of the thickness of
the inwardly extending ribs or webs. The
walls of the core sections 11° which extend
toward this circle are preferably formed on
lines tangential to the circle, as are also the
walls of the section 11* which engage there-
with. . This construction insures that  when
the sections 11° are swung bodily to remove
them from the adjacent boss & their lower
ends will practically engage flat with the
side of the rib or web toward which they
are moved rather than make a point engage-
ment therewith. The purpose of this con-
struction is twofold; first, it permits of
maximum lateral swinging movement of the
side core sections to facilitate their with-
drawal from a casting in the mold; second,
in the event any molten metal flows in be-
tween the opﬁosing faces and forms a fin
t(lwhich may happen if the sections do not

fit tightly together or become worn) the fin

is caused to project from the inner face of
the casting at substantially right angles to a

- plane extending tangentially of the casting

at the point of union of the fin therewith.
When. 50 disposed the fin may be broken or
sheared off without injury to the adjacent
walls of the casting; whereas T have found

t

in practice that fins extending in other di-
rections away from the inner face of the
casting due to the construction of the core
sections and disposition of their opposing
or engaging faces, have a stronger union on
one side of the fin with the adjacent wall of
the casting than on the other, so that when
such a fin is removed by breaking or shear-
ing it off, it will carry with it portions of
the metal forming the casting waﬁl to wliich
it was most strongly connected instead of
making a clean break or shear. Under such
circumstances the removal of the fin will
materially damage the casting.

In carrying out this feature of my inven-

70

75

80

tion, it will be noted that the opposite side -

faces of the center section 11° are provided
with walls 11* which extend in a direction
approximately radially of the axis of the
core and that the opposite side walls 11° of
each side core section are shaped to fit
against each other and the walls 11%. re-
spectively.

12 indicates devices for swingably sup-
porting the side core sections 11° on the
mold members 3, 4. These devices prefer-
ably comprise flanges, one for each section.
extending around the outer edges thereof.
When the core sections 11° are assembled in
the mold cavity A, the flanges 12 engage the
top walls 8. As the latter are flat, they per-
mit the flanges 12 to slide thereon when the
sections 11° are swung laterally as shown in
Fig. 8, and thus guide the sections 11° bodily
laterally. ‘ :

18 indicates devices, preferably flanges, se-
cured to or formed integrally with the cen-
ter section 11°. These flanges extend around

‘the curved end walls 11* of the. core section
11* and rest upon the top walls 8 to support

the said section in proper position.

14 indicates projecting members carried
by and preferably formed integrally with
the main or center core section 11*. The
members 14 are arranged above the flanges
13 and extend beyond their free edges so as
to leave a space between each projecting

member and the adjacent top wall 8. In.

actual practice, the core sections 11#, 11¢, are
usually wedged together very tightly within
the mold opening above the cavity A. The-
purpose of this construction is therefore to
provide devices with which a tool or lever.
may be engaged to pry out the core section.
I prefer to provide a projecting member 14
at either curved end of the core section 11,

15 indicates a pair of permanent core
sections or core pins arranged to proje-t
into_the mold cavity A to form openings in
or through the bosses formed by the cavi-
ties ¢ in the core sections 11°." The core
pins 15 preferably comprise rods, each of
which: extends through 'a pair of alined
openings formed in a wall 5* and adjacent
plate 9, At their inner ends the rods pref-
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_wardly against the pin 19* and the

" 50
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4,

erably engage the core sections 11° to limit
their inward movement when positioned as
shown in Figs. 1,2 and 8. Near their inner
ends, the core pins 15 may be slightly ta-
pered to permit ready removal and disen-
gagement from the casting. 15* indicates a
collar fixed in any suitable manner to each

rod 15. The collar 15* is spaced from the-

adjacent plate 9° to permit the use of a pry-
ing tool to be used to force the rod out-
wardly and remove it when necessary. Each
rod 15 is provided on its outer end with a
handle 15° of any suitable form. :

16 indicates devices which colperate to
aline the core 11 relative to the opening in
or between the mold members 3, 4, so that
the inner and outer walls constituting the
cavity A will be properly correlated to form
the desired castings. The alining devices
preferably comprise a key or rib 16* fixed to
and extending longitudinally of the core
section 11* and a groove 16 formed in the
walls of the opening through which the core
11 is moved. I’]'[‘he key 16* may be connected
to the core section 11* by counter-sunk
screws, ag shown in Fig.'4. The groove 16
may be formed by cutting away the adjoin-
ing faces of the walls 5%, said faces, in the
construction shown, being formed by bush-
ing members 28 (see Fig. 18) which will be
later described. :

19 indicates devices for locking the mold
members to%ether so that they may be held
in rigid relationship while casting takes
place. I may provide a set of locking de-
vices at either side of the mold. Preferably,
each set of devices 19 comprises a lug or pro-
jection 198, fixed in any suitable manner to
one of the mold members, such as the mem-
ber 8, and a member 19° pivotally mounted
on the other mold member and swingable
into latching engagement with the lug 19+
The member 19® carries a hook or arm 19°
which engages the pin 19°. The pivoted
member - is adapted to be driven down-

in en-
gaging face of the arm 19°is wedge ghaped,
as shown at 19%, so that when the member
19® ig struck with a hammer or equivalent
tool, the inclined face 19%, will serve to
force the mold members 3, 4, tightly to-
gether and maintain them in such position.
In operation, the walls of the mold, in-
cluding core parts, which constitute the wall
for the mold cavity are suitably coated or
treated in any well known manner to re-

duce as much as possible agitation of the
molten metal as it flows into contact tfher}?-
of the

with and to insure Yroper settin,
motal within the mold cavity. e mold
members 3, 4, are usually moved together,
then the locking devices 19 are moved into
operative position ready to be driven or
forced into latched 1ll)eosii;lon and the pairs of
side sections and the center of the core 11

-Michigan.

1,396,588

are assembled in the mold, after which the

members 19° are hammered to draw and

lock the mold members together. The core

s&ictions 15, 15 are then introduced into
ace. :

20 indicates the gate for the mold ; it may
be of any desired form. The gate is prefer-
ably formed by cutting away the adjoining
faces of the opposing walls 5, so that when
the members 3, 4, are assembled together the
cutawa,

sired shape. The shape and construction

70

75

portions form a gate of the de-

of - the gate 20 herein shown for illustra- -

tive purposes I believe to be the sole in-
vention of A. B. Norton, of Detroit,
As such invention will form
the subject-matter of a separate applica-
tion, further description of the gate qmre-
in will not be necessary. - :
Wkhere the character of the castings, th
mold parts and the metal poured, or either
thereof, make it necessary or desirable to
heat the mold in carrying out the casting
operation, I provide means, indicated as an
entirety at 21, for heating the mold parts or
walls to and keeping them at the desired
temperatures. . The heating means 21 may
comprise suitable burners 21* to which are
connected gas and air suf)ply pipes 21°, 21°,
respectively. Each supply pipe has a flexi-
ble connection and is provided with a valve
212 of any suitable construction. The o%en
or free end of the burner 21 is preferably
spaced from the adjoining mold member but
is arranged to praject the flame into and
through an opening 9° formed in the adja-
cent plate 9°, whereby it may impinge
against the wall 5 within the chamber 9°. I
have for illustrative pm('lpose shown heating
means 21 for each mold member 3, 4, and

" 8o arranged that the flame will impinge di-

rectly on the portions of the adjacent wall 5
int which the gate 20 is formed. As a re-
sult of this construction, the metal flowin
through the gate 20 to the mold cavity
will be kept from premature setting.

-.22 indicates a bracket for supporting each
heating means 21. The bracket is fixed in a
well known manner to one wall of the adja-
cent mold member, such as the wall' 7. Be-
ing connected to and movable with the mold
members, the brackets maintain the burners
21% in fixed relatio:;shiﬁ to the mold mem-
bers and thus permit .the latter to be oper-
ated in carrying out the casting operations.

I provide improved means for venting the
molg cavity A to permit the ready escape
of air or gases as the molten metal flows into
the cavity and to effect the run of the metal
to all parts of the cavity. The gectionality
of the mold structure lends itself admirably

80
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out of this feature of my in- -

to the ca.r?m' ing
‘vention, since it permits the mold cavity

to be vented without regard to the shape
and construction of the casting. .
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I have chosen to illustrate three different ,

examples of venting means. One of these
examples is shown in Figs. 3, 4, 5 and 13.
Referring to these tigures, 23 indicates an
insert and 23* indicates a recess formed in
the wall 5* of each mold member 3, 4, to
receive an insert 23." The inserts 28 are
mounted above the mold cavity A in the
opening formed by the semi-circular walls
5%. They are of curvilinear shape and, as
shown, form the upper walls of the opening
through which the sections of the core 11
are inserted into and removed from the mold
cavity A. The inserts are preferably ar-
ranfed to project inwardly beyond the outer
wall of the cavity A (see Fig. 8), whereby
their lower ends ]
for said cavity. 28 indicates a plurality of
grooves formed on the lower ends of the
inserts. These grooves may extend in a di-
rection radially relative to the axis of the
mold cavity. The grooves 23* are prefer-
ably etched or otherwise formed in the sur-
face of the insert so that they will be small
enough to preclude molten material from
flowing through them but large enough to
permit the free escape of air or gases from
the mold cavity A. At 28¢ the lower outer
corners of the inserts 23 are cut or beveled
away to form in coSperation with the walls
of the recess 23* a channel 23¢ into which
the outer ends of the grooves 23* lead. 23
indicates recesses or grooves formed in the
outer surfaces of the inserts 23. The recesses
23¢ extend from end to end of the inserts and
recesses 23* form outlets or vents leading
from the channel 239 to the outside atmos.
phere, .

23‘ indicates air escape grooves which may
be formed on the inner surfaces of the in.
serts 23. The grooves 23 are connected at
their upper ends with grooves 23¢ formed
in the upper end walls of the inserts 23.
The grooves 285 permit the escape of the
air or gases from the recesses 28! which
might otherwise be prevented by the flanges
12, 13, on the core sections 112, 11°, respec-
tively,.when the latter are in position. Tt
will be noted that the vents 23 and 28t lead
from the upper outer and inner corners of
the cavity A. This construction permits air
and other gases to escape from both of these
points as the metal is poured, and insures
that the metal will run into and completely
8 casting of the de-
sired shape. The inserts 23 may be fixed in
the recesses 23¢ in any suitable manner, pref-
erably by screws, the heads of which are
countersunk as shown in Fig. 5.

Another form of venting is shown in Figs.
3,4,6,7, and 9. By this latter form, T illus-
a cavity formed in
a core section or sections. In these figures,
24 indicates an insert which fits into a re-

form the upper end walls-

In codperation with the adjacent walls of the

cess or cutaway portion 24* in the main core
section 11*. - This insert is of a size and
shape to complete the' core section, as will
be readily understood from Figs, 8 and 10,
On the face of the lower end of the main
core section 11e, onosing the inner wall of
the insert 24 are formed a’ plurality of fine
grooves 24° to permit the escape of air or
gases from the cavities 11¢ and 11° and to
Insure the formation of the inwardly ex-
tending ribs on the casting. The grooves
24° lead to a conduit 24¢ preferably formed
by codperating grooves in adjoining faces of
the insert 24 an
which conduit the air and gases escape to
lateral passageways 24+, Fig. 8, between the
upper end of the insert and adjacent shoul-
der of the center section 11 formed by cham-
fering or beveling the upper inner edge of
the insert 24, as indicated at.24°. The pas-
sageways 24* communicate at their outer
ends with the vents 23,

The insert 24 is preferably fixed to the
adjacent portion of the core section 11* by
screws 244, "

The other form of venting means (see
Fig. 14) is illustrated in connection with a
slightly modified form of mold, wherein the
bottom of the casting, that is, the outer face
of the piston head in this example, is pro-
vided with a work spot. B’. In this con-
struction, the base plate is formed with an
opening 25 and this opening has inserted in
it a pin 252, The u per end of the pin
terminates at a point l{nalow the upper sur-
face of the plate 2*
cavity 26. 25® indicates a series of grooves
formed in the outer wall of the pin 25* and
leading downwardly from the cavity 26. At
its lower end, the pin 25* is reduced or cut
away to form an annular channel 25° into
which all of the grooves 25 lead. 27 in-
dicates a
surface of the base plate by a bolt 27* or
equivalent means. The plate 27 serves to
close the lower end of the opening 25. The
plate 27 is formed with a conduit 27° the
inner end of which is in communication with
the channel 25° to permit the escape of air
and gases therefrom. ,

The operation of a mold embodying my
invention will be readily understood by one
skilled in the art. The temperature at which
the parts 8, 4, and supporting structure
therefor is maintained, will depend largely
upon the nature and character of the meta]
or alloy to be cast. Assuming that the burn-
ers 21 have been operated to ‘heat up the
parts-of the mold to the desired temperature
and that the mold complete, including core
sections, is assembled, as illustrated in Figs.
1 and 2, the molten metal to be cast is
brought to the mold in any suitable manner,
as by a ladle and.is poured into the inlet
port 207 of the gate 20. It descends through
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center section 11*, through -
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. the gate and enters the mold '.cav‘ity A I

" the

. of them,

10

15

. way that"the metal

- of the inserts 23, w

prefer to use a gate 20 such as illustrated in
drawings because of the peculiar advan-
tages which it : in connection with
the casting of a cu%::zhaped article having
inwardly extending bosses and ribs or either
The construction of the gate 1s

guch that a liquid seal is formed at 20* as

the metal flows through' the gate. This seal
after it is formed tends to preclude the pas-

e mold cavity A
splashing of
te during the pour-

sage of air and gases into tI
and also to materially reduce
the metal within the !
ing. Splashing further is substantially
eliminated by forming the wall 20° in such
flows smoothly along it
and thence into the cavity A. Air and gases
within the mold cavity escape in the-well-
known manner throu% the vents provided
as hereinbefore described. The metal rises
from the bottom of the mold cavity up-
wardly until it engages with ‘the lower end
en the casting B is com-

pleted hs;ving‘ in this examg‘)le.two inwardly
25 ,extending tubular bosses, b, b, and two in-

- the.met:

30

. directly feeds it.

- from entering

40

wardly extending ribs o', &% disposed at
'right““anﬁles to each other, The weight of

“in the upper portion of the gate
serves to force the metal into.the mold cav-
ity to ‘complete the. casting, the upper end

“wall of the casting being substantmll{ in:
- line with the upper ggrtion,of the gate which
addition to. trapping -

~out.the air this construction
operation -serves to %revent' oxids of the
metals poured and other foreign materials
) the mold cavity. Preferably,
T next remove the coré sections 15, 15, by
pulling endwise each of them.out of the
mold, or at least out of engagement with any
part of the casting. Next, preferably, I ease

__off the Jock devices 19 and then remove the

‘main or center section 11¢ of .the core by

"withdrawing it axially or longitudinally up-

W 1d away from the rest of the mold.
The bly“gnspmg the handles 11°* 1 move
- bodily Iaterally each of the core sections 11°

g0 a8 to free it from alinement with any part

" of the/sdjacent casting bogs b, see Fig. 8, and

then withdraw each of -the said core sec-
‘tions 11° axially or longitudinally from the
mold,  'Then the mold sections 8, 4, are en-

o tirely unlatched and moved away from each

" ble to first move the mold members

enficient. distance to permit the cast-
be withdrawn

from, whereupon

., ation repeated.

Tn assembling the mold parts it is prefera-
mbers 8 and

f core 11 into._ position. and _thereafter
ighten the lock devices 19. This order of

yacedure obviates the wear on the core
parts that would result from driving them

T

of gate in actual
' -quickly disengs,

old parts are reassombled and the oper-.
o .+ . 7 cup-shaped articles, such as

ogether, then before tightly securing them.
‘the locking devices 19, lower.the sections

1,996,688

home after the mold members 3 and 4 were

locked tightly together.

To one skilled in the art of casting metals
and their alloys, the mangeadvantages of my
improved mold should be obvious; among
others: " : ‘

Tt will be noted that the elements of my
mold construction may be so shaped and cor-
related as to lend themselves adinirably to
the making of cup-shaped castings, and par-
ticularly of cup-shaped castings like skirted
pistons” having inwardly extending bosses
and ribs, or either of them. Each of the
core sections is correlated to each of the
others in such manner as to have merely a
sliding or surface engagement with the ad-
jacent section or sections; that is, none of
the core sections when in operation is at-
tached to any other core section but merely

has a sliding contact or engagement there-
with. Again the core sections are so shaped,

disposed and correlated that they with great
rapidity may be withdrawn from the casting
so as to require & minimum amount of time
within which all sections of the core may be
removed or freed from the casting. In the
casting of skirted pistons having inwardly
projecting bosses this is of material advan-
tage. The core sections 15 may be with-
drawn rapidly merely by pulling them out-
wardly from the mold. The center section
11* may be withdrawn quickly by pulling it
outwardly, longitudinally of the axis of the
casting, and each of the sections 11° may be
ged from the casting by
swinging it bodily laterally inw:a.rdl{1 and
then withdrawing it outwardly axially of
the casting and the mold sections 3, 4. The
mold sections 3, 4, may be then quickly
unlatched and separated so as to free the
casting. Where the
casting remains in the mold is essential in
the production of the character of casting
desired, my improvements.will be found to
be of large advantage in enabling the opera-

tor or operators to produce one after the

eriod of time that the

70
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other in rapid succession castings which have

been permitted
prescribed time. . co
_ The nature and construction of the vent-
ing illustrated herein, possesses great advan-
tage in its simplicity and
insuring against defective casti

Tt will be further noted that
of my improved mold are so
to’ facilitate and insure the

to remain in the mold the

constructed as

- irted
having relatively thin ‘walls and
thin strengthening and radiating or heat dis-

istons,

sipating webs or ribs, thereby reducing to &

minimum the amount of metal in the casting.
Tt will be further noted that for the cast-

gate for the casting intermediate of the

efficiency and in.

116

the clements

12)

roduction of -

atively - |

126

e

-ing of skirted %mtons having internally pro-
jecting bosses I am enabled to dispose the -

180
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bosses and at one side of the casting B so
as to insure substantial uniformity of dis-
tribution of the metal from the gate with
reference to each side of the casting carryin,
one of the bosses, b, 5. My improved molg
is also peculiarly adapted for controlling to
advantage, as desired, the chilling or rate of
setting of different parts of a cup-shaped
casting including internal bosses and exten-
sions. For example, I have found it desir-
able in making piston castings, particularly
of alloys such as above mentioned, to chil]
the wrist pin bosses & to a greater extent
than any other part of the casting. To do
this with my improved mold all that is
necessarlz is to maintain the core pins 15
cooler than any other parts of the mold
which come into contact with the east metal
and of sufficient mass to insure the proper
heat capacity. I have found that if the
temperature of the core pins is not properly
maintained imperfect castings result. Since
the volume of metal at the bosses is greater
than at adjacent portions of the casting, I
have found it advisable to chill these bosses
to a greater extent than any other portion
of the casting. Incidentally this produces
somewhat finer grain structure in the bosses
which is of advantage in the mounting and
operation of the wrist pins therein. Ordi-
narily when the mold is in operation and
the core sections removed, I have found it
advantageous to apply heat to all sections of
the core other than the core pins 15, and
these core pins I preferably maintain at a
lower temperature than the other parts of
the core.. It-will be understood that the fe-
Spective core sections can readily
tained at temperatures differing from each
other and from the temperatures of the other
parts of the mold, by reason of the fact that
the core parts are periodically removed from
the mold and while removed can be subjected
to any suitable temperature conditions; as,
for example, to the cooling action of water
or the atmosphere, or to the moderate heat
of a torch or furnace. :

While the use of my improved mold is not
limited to any particular metal, I have found
that it is peculiarly adapted for use in con-
nection with the making of castings of an
aluminum alloy containing copper, magne-
sium and iron, in that it enables me to con-
trol to advantage the arrangement of the
eutectic portion of such alloy within the cast
structure, it being understood that it is the
composition of the alloy that determines
whether or not any eutectic will be present
in the casting, and it is the method of cast-
ing the alloy that determines what will be
the structural relation of the eutectic to the
excess stibstance.

T believe that progressive setting of the
metal in the casting is one of the important
factors in reducing porosity, due to crystal-

be main-

7
lization shrinkage, which is especially
marked in aluminum alloys, and T have had -
in mind to have the setting take place pro-
gressively within the mold with that object
in view. It is my opinion that when any 70
liquid metal becomes completely surrounded
with solid metal, during freezing, its solidi- -
fication will be accompanied by a contraction
of about three to six per cent. of its total
volume, porosity a,coorcpiingly resulting. In 75
my. improved mold the mold cavity and gate
are so correlated that at no time is liquid
metal allowed to be isolated in any part of
the casting, during the greater portion of
the solidification period. At substantially so
all times during the solidification period, the
portions of the freezing-metal still liquid are
In communication with a source o -liquid
metal from the gate, so that cavities which
would normally form by crystallization g5
shrinkage in the casting are filled up. :
The existence of an eutectic in a metallic
alloy for casting purposes is peculiarly ad-
vantageous in reducing the amount of po-
rosity in the casting, particularly where the 50
liquid portions of the freezing metal are
in direct communication with other liquid
metal, for instance in the gate, as provided
by my invention, thus permitting the crys- -
tallization shrinkage within. the casting to 95
be filled up or to be taken care of from mol-
ten metal without the mold cavity proper.
During the freezing of the metal in the mold
cavity in my improved mold, at substan-
tially no time is any liquid metal isolated 100
from other liquid metal by solid portions.
It will be noted that I make the main
core section 11° slightly longer than the side
core sections 11° as shown in dotted lines in

Fig. 8, so that that portion of the inner sur- 105

face of the cast piston head between the gide
core sections will be slightly lower than the -
dther portions of such surface. In the event
any fins are formed on the head of the cast-
ing between the main and
this form of construction will permit the
side core sections, when moved bodily later-
ally for removal purposes, to readi y bend
over and shear off any fins that may be so
formed on the cast head. _
It will be noted that the gate at its port of
communication with the mold ca,vity 1S rela-
tively narrow, insuring the forming of a_:
relatively narrow section of metal between - -
the gate and casting, which facilitates the 120
removal of the gate from the casting proper.
While I-have shown this port of com-
munication between the gate and the mold
cavity to extend from the bottom to the top
of the mold cavity, it will be understood that 125
it does not necessarily have to extend the
entire length of the mold cavity in an un-
broken line so long as it does extend. to the
top of the mold cavity and has sufficient ares
between the top of the mold cavity and the 130

side core sections, 110

115



bottom of the mold

cavit.'fv Ex"ogressivel ) 3

wardly by continually introducing metal on

. top ‘og that which has already entered the

5 mold cavity until the top of the cavity is
finally reached. :

cavity to fill the mold
from the bottom up-

I appreciate the fact that my inventions.

. herein disclosed probably constitute subjects-

-~ matter for different applications for Letters

- 10 Patent, and wcordgly of even dates here-
~ with T have executed and: filed an applica-
tion relating to my improved process and
_product herein disclosed. (See application
Ser. No. 82,529, filed March 7, 1016.)

15  'To those skilled in the art many modifica-

. tions of and wi_delg differing embodiments
_and applications of my invention will sug-

gest themselves, without departing from the
spirit and scope thereof. My disclosures

and the descriptions herein are purely illus-

trative and are not intended to be in any
sense limiting., ) :

‘What I claim is: o

- 1. Tn a mold for cast

26

20

ing pistons, the com-

bination of a permanent base member, a pair

_of -permanent mold  members movably sup-

ported on said base member and formed with

. complenientary walls codperable with a por-
| tion of the upper wall of

30 ‘to form the outer walls of & mold cavity for

‘casting a'cu -shaped article having a head

“end with a skirt extending therefrom, and a

ermanent core movable relative to and

- gga.ced from said outer cavity walls to form

inner walls of the cup-shaped cavity.
n s mold for castinE pistons, the com-
* " bination of a permanent base member, com-

- plementary side permanent mold members.

7, .movable on said base member and codperable
- 40 therewith to form the outer walls of a cup-

-+ shaped mold cavity for a piston casting hav-

" ing's head and a skirt extending therefrom,
_and . sectional permanent core insertible
 within said complementary members to form
‘a5 the inner wall of the said -mold civity of
" which said base and’ comﬁi‘ementary side
* > members-form the.outer wa .
.- .-, Ini's mold for casting pistons, the com-
‘" bination of a t,g«mmmem; mold body having
0. an opening. the walls of which form the

ving a head and a skirt with internal
pin bosses, and a permanent sectional
{nsertible. within said mold body to

pist

ymprising & center section and pairs
ns arranged upon opposite sides of
. saction with each pair formed to

‘s miold for eastisg pistons, the com-

_opening, the walls of which form the
ter wall of ameld‘}kﬂ vy for a piston cast-

= h!gh;iiié~ i.“hesd“

said base member.

: 'comﬁurisin a removable center section hav-

- auter wall of a mold cavity for a ‘chist--

“after said center section has been
inner wall of the cavity, the said . g
for one of said pin bosses,

» the cavity, for one of the said pin -

and s skirt, and a perma-

1,206,588 -

nent sectional core insertible within said

"mold body to form the inner wall of the

cavity, the said core comprising a center
section and pairs of sections arranged upon
opposite sides of the center section and the 70
abutting side walls. of said sections being
disposed in planes extending substantially
radially of the axis of the cayity. Lo

5. In a mold.for casting pistons, the com-
bination of a permanent mold body having
an opening the walls of which form the
outer wall of a mold cavity for a piston cast-
ing having a head and a skirt, and a per-
manent sectional core insertible within said
mold body to form the inner wall of the 8o
cavity, the said core comprising a removable
center section and pairs of sections arranged
upon- opposite sides of the center section
and swingable relative to each other after
the removal of the center section and then

78

85

“withdrawable longitudinally.

6. In a mold for casting pistons, the com-
bination of a permanent mold body having
an opening, the walls of which form the
outer wall of a mold cavity for a piston cast- 90
ing having a head and a skirt with internal

iston pin bosses, a permanent sectional core
insertible within said mold body to form the
inner wall of the cavity, the said core com-
prising a removable center section having 95

Jateral walls forming opposite parts of the

external core wall and side sections arranged
upon opposite sides of the center section and
formed to provide:the cavities for the said
pin bosses, said side sections being movable
laterally relative to each other after said
center section has been removed, and means
for supporting the side sections of the core
for lateral movement in the mold after the
said center section has been removed.

"% _In a mold for casting pistons, the com-
bination of a permanent mold bod having
an opening, the walls of which form the
outer wall of a mold cavity for a piston cast-
ing having a head and a skirt with internal 110
piston pin bosses, & permanent sectional core
insertible within said mold- body to_form
the inner wall of the cavity, the said core -

100

105

ing lateral walls forming opposite parts of
the external core wall and

] s of 118
bairs of sections

‘arranged upon opposite sides of the center

section and movable relative to each other
removed,

each pair being formed to provide the cavity
id ] and means for .

pairs -of core sections for

120

supporting said

‘lateral movement in the mold after the said

center section has been removed.

'8, In a ‘mold for casting pistons,  the
combination of a permanent mold body hav-
ing an opening, the walls of which form the

125

- outer wall of a mold cavity for a piston cast-

ing having a head and a skirt with internal
piston pin bosses, & permanent sectional core 180
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insertible within said mold body to form the
inner wall of the cavity, the said core com-
prising a removable center section having
lateral walls forming opposite parts of the
external core wall and pairs of sections ar-
ranged upon opposite sides of the center sec-
tion and movagle relative to each other after
said center section has been removed, means
for supporting said ‘pairs of core sections
for lateral movement in the mold after said
center section has been removed, and inde-
pendent means for moving each of said sec-
tions into and out of its operative position
within the mold. -

9. In a mold for casting pistons, the com-
bination of a permanent mold body having
an opening, the wallsof which form the outer
wall of a mold cavity for a piston casting
having a head and a skirt, a permanent sec-
tional core insertible within said mold body
to form the inner wall of the cavity, the said
core comprising a center section having lat-
eral walls forming opposite parts of the ex-
ternal core wall and pairs of sections ar-
ranged upon opposite sides of the center
section, and means for supporting said sec-
tions in said mold members with their free
ends spaced from the bottom wall of the

cavity and their adjacent walls in sliding .

engagement with each other. .

10. In a mold for casting pistons, the com-
bination of a permanent mold body having
an opening, tﬁe walls of which form the
outer wall of a mold cavity for a piston
casting having a head and a skirt, a core in-
sertible within said members to form the
inner wall of the cavity, and a tubular part
mounted in the said opening and extending
inwardly therefrom to form the upper end
wall of the skirt cavity.

11. A mold for casting pistons comprising

*in_combination complementary permanent

- 4b

50

11

80

66

side members movable toward and from each
other and cobperable to form the outer lat-
eral wall of a piston mold cavity, a core in-
sertible within said members to form the
inner wall of the cavity, and inserts mount-
ed in recesses in said complementary mold

members and arranged to extend inwardly
relative to the outer cavity walls to form

the upper end wall of the cavity.

12. In a mold for casting pistons, the com-
bination of a permanent mold bmfy having
an opening, the walls of which form the
outer wall of a trunk piston mold cavity,
and a core comprising relatively movable
sections insertible within said opening to
form the inner wall of the cavity, the ad-
jacent walls of certain of said sections hav-
Ing correlated recesses to form an internal
projecting member on the piston casting.

13. In a mold for casting pistons, the com-
bination of a permanent mold body having
an opening, the walls of which form the
outer wall of a trunk piston mold cavity, a

L=

core comprising relitively movable sections

insertible within said opening to form the
inner wall of the cavity, the adjacent walls
of certain of said sections having correlated
recesses, and core pins insertible through
openings in the mold body and codperating
with the walls of said recesses in the core
sections to form internally projecting hol-
low wrist pin supports on thé piston casting.

14. In a mold for casting pistons, the com-
bination: of a permanent mold bod having
an opening, tLe walls of which form the
outer wall of a trunk piston mold cavity
and a sectional core insertible within said
opening to form the inner wall of the cavity,
the said core comprising a main section and
pairs of sections arranged at opposite sides
of the main section, the side sections being

70

76

80

formed with complementary recesses in their -

abuiting surfaces to form internally pro-
jecting members on the casting. <

" 15. In a mold for casting pistons, the com-'

bination of a permanent mold bod having
an opening, tﬁe walls of which form the
outer wall of a piston mold cavity, a sec-
tional core insertible within said opening to
form the inner wall of the cavity, the said

" core comprising a main section and pairs of

sections arranged at opposite sides of the
main section, the side sections being formed
with comFlementary recesses In their abut-
ting surfaces, and core pins insertible
through openings in the mold body walls
and coGperable with the walls of.said re-
cesses to form hollow wrist pin supports on
the casting.

16. In 2 mold for casting pistons, the
combination of a permanent mold body hav-

ing an opening, the walls of which form the
outer wall of a

piston mold cavity, a core
comprising relatively movable sections in-
sertible within said opening to form the in-
ner wall of the cavity,the walls of certain of
said sections having recesses, and core pins
insertible through openings in the mold
body and cobperating with the walls of said
recesses in the core sections to form inter-
nally projecting hollow wrist pin supports
on the piston casting.

17. The combination of a base permanent

-mold member and side permanent mold

members movable thereon and shaped-and

‘codperating therewith to form the outside
-cavity walls for a piston casting having a

head cast against said base member and a
skirt cast against said side members, means

‘interposed between one of said members and

each of the remaining members for causing
alinement and registry of all of said mem-
bers, and a sectional permanent core inserti-
ble between said side members.through the
open end of the cavity to form the inner
cavity walls for the piston head and skirt.

18. The combination of a base permanent

mold member and side permanent mold
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members movable thereon and shaped and
coGperating therewith to form the outside

-eavity walls for a piston casting havinga head

cast against said base member and a skirt
cast against said side members, a sectional
permanent core insertible between snid side
members through the open end of the cavity
to form the inner cavity walls for the pis-
ton head and skirt, and means interposed be-
tween certain of said mold members and the
core for causing alinement of the core there-
with during its insertion into position.

/19. Tn a mold for casting a piston having
a head and a skirt, the combination of a
main permanent mold member forming the
end wall of that portion of the cavity in
which the piston head is east, a pair of per-
manent mold members movably mounted on
said main member and provided with com-
plementary walls forming the outside wall
of that portion of the cavity in which the
piston skirt is cast, and a permanent sec-
tional core removably mounted within and
spuced from the walls of said mold mem-
bers to form the inner cavity walls for the
piston head and skirt, certain of said core
sections being recessed to form internally ex-
tending wrist pin bosses on the casting.

20. In a mold for casting a piston having
a head and a skirt, the combination of a
main permanent mold member serving as
the end wall of that portion of the cavity in

- which the piston head is formed, a pair of
- permanent side mold members mo ably

85

mounted on said main member and provided
with. complementary walls serving as the

- - putside-wall of that portion of the cavity in

40

45

which the piston skirt is formed, a main
permanent core removably mounted within
and spaced from the walls of said mold
membpers to form the inner cavity wallg for

_the piston head and skirt, certain of said

core sections being recessed to form inter-
naily extending wrist pin bosses on the cast-
ing, and core pins, each extending throngh
one of said side mold members, and moy-
able into and out of said recesses in said

- main permanent core.

1]

- which the piston head is cast, a

“mangnt side mold members movably mount-

‘ed-on said main member and provided with

: corf]iliilementaljy walls forming the outside
wa.

.

21, In a mold for casting a piston having
a head and a skirt, the combination of a
main permanent mold member forming the
end wall of that portion of the cavity in
pair of per-

of that portion of the cavity in which

the piston skirt is cast, and a permanent sec-

-tional core removably mounted within and

spaced from the walls of said mold members
to- form the inner cavity walls for the: pis-
ton head and skirt, said permanent core sec-

‘tions having merely surface engagement
. with each other and being held together and

properly positioned within said side mold

1,296,588

members by surface engagement between
portions of said side mold members and por-
tions of said core sections.

29 In a mold for casting a piston having
a head and a skirt, the combination of a
main permanent mold member forming the
endd wall of that portion of the cavity in
which the piston head is cast, a pair of per-
manent side mold members movably mount-
ed on said main member and provided with
complementary walls forming the outside
wall of that portion of the cavity in which
the piston skirt is cast, and a permanent
core, comprising. a plurality of relatively
movable sections, removably . mounted with-

in and spaced from the walls of said mold .

members to form the inner cavity walls for
the piston head and skirt, Said section being

maintained in proper position within said .

side mold members and so held by surface
engagement between portions of said sec-
tions and portions of said members.

93. In a mold for casting a pistonhavinga
head and a skirt, the combination of a main
permanent- mold member forming the end
wall of that portion of the cavity in which
the piston head is cast, a pair of permanent
side mold members movably mounted on said
main member, the last mentioned members
being provided intermediate their ends with
complementary walls forming the outside
wall of that portion of the cavity in which
the piston skirt is cast, and a permanent
core removably mounnted within and spaced
from the cavity walls of said mold members
to form the inner cavity walls for the piston
head and skirt and having a pair of diamet
rically disposed wrist pin boss recesses.

24. In a mold for casting a piston having
a head and a skirt, the combination of a
main permanent mold member forming the
end wall of that portion of the cavity in
which the piston head is cast, a pair of simi-
larly shaped permanent side mold members
movably mounted on said main member,
each of said side members being provided
with a relatively wide abutting wall formed
intermediate its ends with a complementary

70

76

80

85

90
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100
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110

wall forming with the other complementary -

curved wall the outside wall of that portion
of the cavity in which the piston skirt is
cast, and a permanent core removably
mounted within and spaced from the cavity

walls of said mold members to form the.

inner cavity walls for the piston head and
skirt. ‘

25. In a mold for casting & piston having
a head and a skirt, the combination of a
main permanent mold member forming the
end wall of that portion of the cavity in
which the piston head is cast, a pair of simi-
larly shaped permanent side mold members
movably mounted on said wmain member,
each of said side merbers being provided
with a relatively wide abutting wall formed

118
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- intermediate its ends with a complementary
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curved wall forming with the other comple-
mentary wall the outside wall of that por-
tion of the cavity in which the piston skirt
is cast, and a permanent core, comprising
a plurality of relatively movable sections,
removably mounted within and operatively
supported on the side mold members and
spaced from the cavity walls of the mold
to form the inner cavity walls for the piston
head and skirt.

26. A piston mold comprising in combina-
tion, a pair of permanent side mold members
formed with ‘complementary portions co-
operable to form the outer lateral wall of
a trunk piston mold cavity, and a permanent
core removably mounted between said com-
plementary walls to form the inner wall of
the cavity, each of said side mold members
comprising an abutting wall, and side, top
and bottom walls, and a plate secured to the
free edges of said side, top and bottom walls
and codperating therewith to form a cham-

er.

27. A piston mold comprising in coimbi-
nation, a pair of permanent side mold mem-
bers formed with complementary portions
cotperable to form the outer lateral wall
of a cup-shaped trunk piston mold cavity,
a permanent core removably mounted be-
tween said complementary walls to form the
inner wall of the cavity, each of said side
mold members comprising an abutting wall,
and side, top and bottom walls, and a plate
secured to the free ends of said side, top
and bottom walls cobperating therewith to
form a chamber, and means for supplying
heat to said chambers,

28. A piston mold comprising in combi-
nation, a pair of permanent side mold mem-
bers formed with complementary portions
codperable to form the outer lateral wall
of a cup-shaped trunk piston mold cavity,
a permanent core removably mounted be-
tween said coniplementary walls to form the
inner wall of the cavity, each of said side
mold members comprising an abutting wall,
and side, top and bottom walls, and a plate
secured to the free ends of said side, top
and bottom -walls. and codperating there-
with to form a chamber, and means, mov-
able with each of said side mold members,
for supplying heat to the said chambers.

. . 29. A piston mold comprising in combina-

tion, a pair of permanent side mold mem-
bers formed ‘with complementary. curved
portiond codperable to form the outer wall
of a cup-shaped trunk giston mold cavity, a
permanent core removably mounted between
said complementary walls to form the inner
wall of the cavity, each of said side mold
members comprising an abutting wall, and
side, top and bottom walls, and a plate se-

- cured to the free ends of said side, top and

bottom walls and codperating therewith to

11

form a chamber, and means comprising a
flame jet injecting burner extending in line

with an opening through each of said plates,

for supplying heat to said chambers.

30. In a mold for casting pistons having
a head and a skirt, the combination of » main
permanent mold member forming the end
wall of that portion of the cavity in which
the piston head is cast, a pair of permanent
complementary mold members movably
mounted on said main member and forming
the outside wall of that portion of the cav-
ity in which the piston skirt is cast, the cav-
ity formed by said complementary members
being open at its upper end, and g perma-

nent core insertible within the cavity open-.

ing and having a portion spaced from the
cavity forming walls of sald main and com-

plementary mold members to form the inner.

cavity walls for the piston head and skirt,
and a flange bearing upon said complemen-
tary mold members properly to support said
permanent core in longitudinal relation
thereto. o :

8L In a mold for casting pistons having
a head and a skirt, the combination of a
main permanent mold member forming the
end wall of that portion of the cavity in
which the piston head is cast, a pair of per-
manent complementary mold members mov-
ably mounted on said main member and
forming the outside wall of that portion of
the cavity in which the piston skirt is cast, the
cavity formed by said complementary mem-
bers being open ‘at its upper end,and a per-
manent sectional core insertible within the
cavity opening and having a portion spaced
from the walls of said main and comple-
mentary mold members to form the inner
cavity walls for the piston head and skirt and
another portion having surfice engagement
with the adjacent walls of said complemen-
tary mold members to properly position and
support said core sections relative to each
other and to said mold members.

82. In a mold for casting pistons having
a head and a skirt, the combination of a

main permanent mold member forming the .
end wall of that portion of the cavity in -

which the piston head is cast, a pair of per-
manent complementary mold members mox-
ably mounted on said main member and
forming the outside wall of that. portion of
the cavity in which the piston skirt is cast,
the cavity formed by said complementary
members being open at-its upper end, and a
permanent core, comprising a plurality of
relatively movable sections, insertible with-
in the cavity opening and having parts
spaced from the walls of said main and com-
plementary mold members to form the inner
cavity walls for the piston head and skirt
and other parts which removably engage
said complemeéntary mold sections and are
thereby properly supported and positioned
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relatively to said mold members and to each
other. - ‘
33, In a mold for casting pistons having a
head and a skirt, the combination of a main
permanent mold member forming the end
wall of that portion of the cavity in which
the piston head is cast, a pair of permanent
mold members movably
mounted on said main member and forming
the outside wall of that portion of the cav-
ity in which the piston skirt is cast, the cav-
ity formed by said complementary members
being open at its upper end, a permanent
sectional core insertible within the cavity
opening and spaced from the walls of said
main and complementary mold members to
form the inner cavity walls for the piston
head and skirt, and means interposed be-
tween said core and complementary mold
members for causing the proper alinement
of the core in the mold cavity.

34. In a mold for casting pistons having
a head and a skirt,” the combination of a
main permanent mold member forming the
end wall of that portion of the cavity in
which the piston head is cast, a pair of per-
manent complementary mold members mov-

. ably mounted on_said main member and
forming the outside wall of that portion of

30

the cavity in which the piston skirt is cast,

"the cavity formed by said complementary
members being. open at its upper end, a

86

permanent sectional core insertible within
the cavity opening and spaced from the walls
of said main and complementary mold mem-

_ bers to form the inner cavity walls for the

40
45
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piston head and skirt, and means for secur-

-ing the complementary members together.

-85, A core for a mold having a cutaway
portion and an insert mounted in said cut-
away portion, one of the opposing walls be-
tween said insert and.cutaway portion be-
ing formed with vents.

86. A core for a mold having a cutaway -
_portion and an insert mounted in said cuta-

way portion, the opposing walls between
said insert and cutaway portion being
formed with a groove for conveying away
air, and one ofg the opposing walls bein
formed with vents which lead from the en
of the core to the groove, )

87. A core for a mold having a recessed

_ portion and an insert mounted in said re-

5

“cessed - portion, the opposing walls of the
.core. and li?aser’t being cut away to form a

"_mold cavity for forming a projection on the

internal wall of the casting.

.88. A core for a mold having a recessed
portion and an insert in said recessed por-
tion, the opposing walls of the core and in-
sert being cut away to form a mold cavity

- for a projection on the internal wall of the

casting, and one of the opposing walls be-

‘tween said insert and recessed portion be-

1,206,588

ing formed with vents leading from the
mold cavity.

39. A core for a mold having a recessed
portion and an insert mounted in said re-
cessed portion, the opposing walls of the
core and insert being cut away to form a
mold cavity for forming a projection on the
internal wall of the casting and grooved to
form vents for conveying away air, and
gases, and one of the opposing walls between
said insert and recessed portion bein
formed with vents leading from the mol
cavity to the groove.

40." A cylindrieal core for a mold com-
prising a main center section and a plural-
ity of side sections, the main section having
its opposite end walls enlarged and the side
sections being arranged on opposite sides of

70

75

80

said main section and between the said en- -

largements thereof, the abutting side walls
between the enlargements of the main sec-

85

tion and the side sections being disposed in

planes extending substantially radially of
the axis of the core.

41. A cylindrical core for a_mold com-
prising a main center section and a plurality
of side sections, the main section having its

.opposite end walls enlarged and the side

sections being arranged on opposite sides of
snid main section and between the said en-
largements thereof, the abutting side walls
between the enlargements of the main sec-
tion and the side sections and the abutting
side walls between said side sections being
disposed in planes extending approximately
radially of the axis of the core.

42. A cylindrical core for a mold compris-
ing a plurality of side sections and a main
section independently insertible in and re-
movable from between the side sections, the
main section having its opposite end walls
enlarged and the side sections being ar-
ranged on opposite sides of said main sec-
tion and between the said enlargements
thereof, the abutting side walls between the
enlargements of the main section and the
side sections being disposed in planes ex-
tending approximately radially of the axis
of the core, in combination with means car-
ried by said sections arranged to engage &
mold and support the core as a unit from
one end.

43. The combination with a mold having
a main opening for a core and side openinﬁ's
for core pins, of a .core insertible in the

main opening and comprising a main sec-

tion enlarged5 at its opposite end walls and
a plurality of side sections arranged on op-
posite sides of said main section and be-
tween the said enlargements thereof, the
abutting side walls between the enlarge-
ments of the main section and the side sec-
tions being disposed in planes extending ap-
proximately radially of the axis of the core
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‘and_the side sections at each side of the main
section being formed with recesses which

. cofperate to form a boss mold cavity adja-

cent one of the side openings in the mold
and a core pin insertible through one of said
side openings and arranged to project into
the adjacent boss mold cavity.

44. The combination with a mold having
& main opening for a core and side openings
for core pins, of a core insertible in the
main opening and comprising a main sec-
tion having its opposite end walls enlarged,
and a plurality of side sections arranged on
opposite sides of said main section and be-
tween the said enlargements thereof, the
abutting side walls between the enlarge-
ments of the main section and the side sec-
tions being disposed in planes extending ap-

- proximately radially of the axis of the core

20

15

and the side sections at each side of the main
section being formed with recesses which co-
operate to form a boss mold cavity adjacent
one of the side openings in the mold, and
core pins, each insertible through one of said
side openings and arranged to project into
the adjacent. boss mold cavity, the inner wall
of each boss cavity serving as a stop for the
adjacent core pin, _

45. The combination with a mold having

‘2 main opening for a core and side openings

for core pins, of a cylindrical core insertible
in the main opening and comprising a main
section having its opposite end walls en-

larged and a plurality of side sections ar-

ranged on opposite sides of said main section
and betw¥en the said enlargements thereof,
the abutting side walls between the enlarge-
ments of the main section and the side sec-
tions being disposed in planes extending ap-
proximately radially of the axis of the core

and the side sections at each side of the

main section being formed with recesses
which codperate to form a boss mold cavity
adjacent one of the side openings in the
mold, and core pins, each insertible through
one of said side openings and arranged to
project into the a(fjacent boss ‘mold cavity,
the main section being removable independ-
ently of the side sections to permit the latter
to swing laterally and inwardly prior to
their endwise removal. -

~ 46. In a mold for casting a piston having
a head and a skirt, the combination of a
permanent mold base having a wall adapted
to form the outer wall of that ‘portion of
the cavity in which the piston head is cast,
a pair of permanent hollow mold members
having top, bottom, side and end walls ar-
ranged to be moved together with side
against side, the abutting side walls of said
members having complementary portions

adapted to form the outer wall of that por--

tion of the cavity in which the piston skirt
is cast, and a permanent core insertlb]e_

- members having complementary portions

‘tary portions

18

within the opering formed by the comple- 65
mentary portions and supported by said
hollow mold members and arranged with its
lower free end and sides adjacent. thereto
spaced from the outer walls of the cavity to
form the inner walls thereof.

47. In a mold for casting a piston having
a head and a skirt, the combination of a
permanent mold base having a wall adapted
to form the outer wall of that portion of
the cavity in which the piston head is cast,
a. pair of permanent hollow mold members
having top, bottom, side and end walls ar-
ranged to be moved together with side
against side, the abutting side walls of said
members having complementary portions
adapted to form the outer wall of that por-
tion of the cavity in which the piston skirt
is cast, a permanent core insertible ‘within
the opening formed by the complementary
portions, and means at the outer end of saicd
core for supporting the core within said
opening ‘with its lower free end and sides
adjacent thereto spaced from the outer walls
of the cavity to form the inner walls thereof.

48. In a mold for castirig a piston having 90
a head and a skirt, the combination of a
permanent mold base having a wall adapted
to form the outer wall of that portion of
the cavity in which the piston head is cast,
a pair of permanent hollow mold members
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86

“having top, bottom, side and end walls ar-

ranged. to be moved together with side
against side, the abutting side walls of said
adapted to form the outer wall of that por- 100
tion of the cavity in which the piston skirt
is cast, and a permanent core insertible with-
in the opening formed by the complemen-
and arranged with its lower
free end and sides adjacent thereto spaced
from the outer walls of the cavity, and
means for supplying heat to the interior of
each of said hollow mold members.

49. In a mold for casting a.piston having
a head and a skirt, the combination of a
permanent mold base having a wall adapted
to form the outer wall of that portion of the
cavity in which the piston head is cast, a pair
of permanent hollow mold members having
top, bottom, side and end walls arranged
to be moved together with side against side,
the abutting side walls of said members
having complementary ortions adapted, to
form thé*outer wall of %ha.t ortion of the
cavity in-which the piston skirt :is cast, &
permanent core, comprising a plurality of
relatively movable sections, insertible with-
in the opening formed by the complemen-
tary portions, and means for supportin,
saig core sections within said opening wit
their lower free ends and sides adjacent
thereto properly spaced - from _the outer
walls of the cavity to form the inner walls
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_thereof and for holding the adjacent walls
of said sections in slidable surface engage-
.ment. ' ‘ .
50. In a mold for casting cup-shaped
articles having inwardly extending projec-
tions, the combination of separable perma-
nent mold sections having surfaces which co-
operate to form the outer walls of the mold
cavity, and a permanent core composed of a
lutality of separable sections, each merely
having surface en&ragement with the adja-
cent walls of an adjoining section, said sec-
tions normally being held together when

o -

10

constituting walls of the mold cavity from

15 pomts entirely outside the mold cavity, and
~ adjoining side sections being recessed at their
adjacent surfaces to form a cavity for an in-
wardly extending boss.

51. In a mold for casting cup-shaped
articles having inwardly extending projec-
tions, the combination of separable perma-

" nent mold sections having surfaces which co-

operate to form the outer walls of the mold

cavity, and a permanent core comprising a
25 main section and side sections having merely
slidable surface engagement with said main
section when the casting is formed in the
mold, the main section being removable by
sliding it longitudinally relative to the side
sections and the casting, and the side sections
being removable by movement bodily lat-
erally relative to the casting and then longi-
tudinal withdrawal from the casting.

52. In a mold for casting cup-shaped
articles having inwardly extending projec-
tions, the combination of separable mold sec-
tions having surfaces which cooperate to
form the outer walls of the mold cavity, and
a permanent core comprising a main section
and side sections having merely slidable sur-
face engagement with said main section, the
adjoining side sections being recessed at their
adjacent surfaces to form a cavity for in-
wardly extending bosses, when the casting
is formed in the mold, the main section being
removable by sliding it longitudinally rela-
tive to the side sections and the casting, and
the side sections being swingable bodily lat-
erally away from the casting and the adja-
cent bosg and then removable from the cast-
ing by outward endwise movement. -

53.In a mold for casting cup-shaped
articles, the combination of permanent mold
sections shaped and correlated to form the
outer walls of the mold cavity, a permanent
core made of a plurality of sections certain
. of which are separable from each other in a
diametrical plane and have formed in them
at either side of said plane recesses which co-
operate to form in the casting diametrically
opposed inwardly extending besses, and n

te for the mold cavity having an opening
into said mold cavity arranged intermediate
: said diametrically opposed boss recesses.

66 54 In a mold for casting cup-shaped
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articles, the combination of permanent mold
sections shaped and correlated to form the
outer walls of the mold cavity, a permanent
core made of a plurality of sections certain
of which are separable from each other in a
diametrical plane and have formed in them
at either side of said plane recesses which co-
operate to form in the casting diametrically
opposed inwardly extending bosses, core pins
insertible through said mold sections and
movable to and fro within said mold sections
into and out of said boss recesses, and a gate
for the mold cavity having an opening into
said mold cavity arranged intermediate said
diametrically opposed boss recesses.

55. In a mold for casting cup-shaped
articles, the combination of permanent mold
sections shaped and correlated to form the
outer walls of the mold cavity, a permanent
core made of a plurality of sections certain
of which are separable from each other in a
diametrical plane and have formed in them
at either side of said plane recesses which co-
operate to form in the casting diametrically
opposed inwardly extending bosses, and a 90
gate for the mold cavity having an opening
into said mold cavity arranged midway be-
tween said diametrically opposed boss re-
cesses. ,

56. In a mold for casting cup-shaped
articles, the combination of a plurality of
permanent mold sections shape(} and corre-
lated to form the walls against which the
head end, sides and annular bottom walls of
the cup-shaped article are cast, and a perma-
nent core made of separable sections, the
inner ends of which constitute the walls of
the mold cavity against which the inner
walls of the casting are formed.

57. In a mold for casting cup-shaped ar-
ticles, the combination of a plurality of -
permanent mold sections shaped and corre-
lated to form the walls against which
the head cnd, sides and annular bottom
walls of the cup-shaped article are cast, and
a permanent core consisting of a central sec-
tion insertible and withdrawable from the
assembled mold sections by endwise move-
ment and having flared end walls at dia-
metrically opposite sides thereof, and side
sections disposed between said end walls of
the center section and having walls separable
from said center section along lines approxi-
mately radial to the axis of the center sec-
tion, said side sections being removable from
the casting after the center section has been
withdrawn by bodily lateral and then end-
wise longitudinal movements.

58. In a mold for casting cup-shaped ar-
ticles, the combination of a plurality of per-
manent mold sections shaped and correlated
to form the walls against which the head
end, sides and annular bottom walls of the
cup-shaped articles are cast, and a perma-
nent core consisting of a central section in- 130
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sertible and withdrawable from the assem-
bled mold sections by endwise movement and
side sections disposed at either side of said
center section and having walls separable
from said center section along lines approxi-
mately radial to the axis of the center sec-
tion, said side sections being removable from
the casting after the center section has been
withdrawn by bodily lateral and then end-
wise longitudinal movements and said center
section extending at its lower end slightly
beyond the side sections, whereby when the
center section is removed and the side sec-
tions are moved, bodily laterally they will
tend to sever any fin which might have been
formed between them and the center section.

59. In a mold for casting cup-shaped ar-
ticles, the combination of a permanent mold
body shaped to form the walls against which
the head end, sides and annular bottom walls
of the cup-shaped articles are cast, and a per-
manent core consisting of a central section
insertible and withdrawable from the mold
body by endwise movement, and side sections
disposed at either side of said center section
and having walls separable from said center
section along lines approximately radial to
the axis of the center section, said side sec-
tions being removable from the casting after
the center section has been withdrawn by
bodily lateral and then endwise longitudinal
movements, and said center section at its
lower end being recessed to cause an in-
wardly extending web to be formed in the
casting on the head thereof. -

60. In a mold for casting cup-shaped .ar-
ticles having inwardly extending projections,
the combination of a mold bod Eavingrsur-
faces which form the outer walls of the mold
cavity, and a permanent core comprising a
main section and side sections having merel
slidable surface engagement with said mol
body, the adjoining side -section being re-
cessed at their adjacent surfaces to form a
cavity for inwardly extending bosses, when
the casting is formed in the mold, the main
section being removable by sliding it longi-
tudinaly relative to the side-sections and the
casting, the side sections being " swingabloe
bodily laterally away from the casting and
the adjacent boss and then removable from
the casting by outward endwise movement,
and ‘the side and center sections being re-
cessed between said bosses to provide a cav-
ity for the forming of
between the bosses on the casting. '

61. In a mold for casting pistons, the com-
bination of a permanent mold bod having
an opening, the walls of. which form the
for a piston cast-
ing having a head and skirt with internal
piston pin bosses, and a permanent sectional
core insertible within said mold body to
form the inner wall of the cavity, the said
core comprising a center section and side

‘cup-shaped mold cavity, a 1 »
tional core comprising a main section hav--
“ing opgosite lateral walls shaped to form

& connecting web -
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sections arranged upon opposite sides of the
center section and formed to provide the
cavities for the said pin bosses.

62. In a mold for casting pistons, the com-
bination of a permanent mold bod having
an opening, tﬁe walls of which form the
outer wall of a mold cavity for a piston
casting having a head and a skirt with in-
ternal piston pin bosses, and a permanent
core insertible within said mold body to
form the inner wall of the cavity, the said
core comprising a main member and mem-
bers movably related to the main member
and formed to occupy the spaces directly
under the pin boss cavities when the parts
of the mold are assembled in operative rela-

- tion.

63. In a mold for casting cup-shaped arti-

- cles having inwardly extending projections,

the combination of a permanent mold body
having surfaces which form the outer walls

of the cup-shaped mold cavity, and a perma-

hent core composed of a plurality of sep-
arable sections, each having merely surface
engagement with the adjacent walls of an
adjoining section, said sections normally be-
ing held together when constituting- walls
of the mold cavity from points entirely out-
side the mold cavity and adjoining side sec-
tions being recessed at their adjacent sur-
faces to form a cavity for an inwardly ex-
tending boss. :

64. In a mold for casting cup-shaped ar-
ticles having inwardly extending projec-
tions, the combination of a permanent mold
body shaped to form the outer walls of the
permanent sec-

parts of the internal walls of the cup-shaped
the main section, said’ side sections })eing
recessed to form in the casting diametrically
opposed inwardly extending bosses and be-
ing adapted for withdrawal from the mold

‘ bﬁr lateral and then endwise movement after
the

main core section has been removed, and
a gate for the mold cavity having an open-
ing into the said cavity arranged interme-
diate the said diametrically opposed bosses.
.65, In a mold for casting cup-shaped arti-
cles, the combination of a permanent mold
body shaped to form the outer walls of the
cup-shaped cavity, and a permanent core di-
vided longitudinally into a plurality of sec-
tions and shaped to form the inner walls of
the cup-shaped mold cavity, said core com-
prising a section insertible and withdraw-
able from the mold cavity by endwise move-
ment and additional sections removable
from the mold body and castin%,» after the
first named section has been wit] drawn, by
bodily lateral and then endwise movement,
and said first named: section being extended
at its lower end slightly beyond the other
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whereby when the said extended
section is removed and the other sections
are moved bodily laterally they will tend
to sever any fin which may have been formed
between them and the extended section,

sections,

66. A permanent mold core comprising a

plurality of sections having adjacent end
surfaces shaped to form one of the walls of
the mold cavity, one of said core sections be-
ing withdrawable from the mold in advance
of the others by endwise movement and hav-
ing its end surface extended beyond the ad-
jacent end surfaces of the other core sec-
tions, whereby when it is removed and said
‘other sections are moved bodily laterally
they will tend to sever any fin which may
have been formed between them and the ex-
tended section. _

67. In a mold for casting cup-shaped ar-
ticles, the combination of codperating sep-
arable mold body sections having surfaces
forming the outer walls of the cup-shaped
cavity and also the walls of a core cavity
above the mold cavity proper, a permanent
core divided longitudinally into a plurality
of sections which are longitudinally- mov-
able in relation to each other, said. core hav-
ing its upper part engaging the side walls
of said core cavity and its 16wer part form-
ing the inner side and bottom walls of the
cup-shaped cavity of the mold, means for
_positively limiting the inward movement of
all of the core sections into the mold cavity,
and means for locking the mold body sec-
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tions together and tightly clamping the cére 35 Vi

sections in operative position.

68. In permanent molds for casting skirted-
pistons, the combination of a support, a pair
of 1per;malrlent mold members mounted on
said support and movable bodily upon said 40
support toward and away from each other,
sald mold members heing formed with walls
comprising complementary outer curved
walls of a mold cavity for casting a piston
having a head end with a skirt extending 45
therefrom, and a permanent core movable
relative to and spaced from said outer oav-
ity walls to form inner walls of the mold -
cavity. ‘ ‘ :

69. In a mold for casting pistons, the com- 50
bination of a permanent mold body having
an opening, the walls of which form the
outer wall of a piston mold cavity, a core
insertible within said opening to form the
inner wall of the cavity, the said core hav- 55’
ing its walls formed with recesses, and per-
manent core pins insertible and withdraw-
able through openings in the mold body and
codperating with the walls of said recesses
in the core to form internally projecting 0
hollow wrist pin supports on tYle _piston
casting. ) , . :

In testimony whereof I affix my signature
in the presence of two witnesses. .

JOSEPH H. BAMBERG.
Witnesses: , : :
VerNoN E. (GARDNER,
Wi R. Lazrp.
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It ia horeby certified that in Letters Patent No. 1 1,296,588, granted March 4,1919,
upon 'the application of Joeaph H. Bamberg, of Tonawsnda New York, for an
lmprovement in *“Metal-Molds,” errors appearh the prmted specification requiring
correction as follows: Page 2, Yine 70, for the word “from” read form; page 10,
line 115, claim 24, page 11, line 2, claim 25, and same page, line 56, claim 29, strike

~out the word “ curved;” page 11, line 36, claim 27, after the word “walls” insert

the word and; same page, line 57, claim 29, after the word “onter” msert the word

“lateral; and that the said Letters Patent should be read mth theso corrections

theremthatthosamemayoonformtothomordoftheoanmthaPstentOﬁce

- Signed and sealed this 27th day of May, A. D., 1910.

[szaL] . '~ R.F. WHITEHEAD,
, Avting Comumissioner of Patents.
Q1. 22—138.



