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MOLDS

Ernest Mayer, Leipzig, Germany; vested in the
Alien Properiy Custodian

Application filed April 8, 1941

This invention relates to a mold for air-cooled
ribbed cylinders, cylinder heads, or similar ribbed
work.

It has been the prevalling practice hitherto to
cast objects of this class in two-part molds pro-
duced with the aid of patterns. The production
of such molds is, however, quite hothersome, pro-
tracted and difficult and requires a skilled mold-
er, PFurthermore, as the narrow gaps between
the ribs of the pattern prohibit tamping down
of the molding sand the latter must be loosely
thrown In, and the riblike mold parts have to be
fitted with a large number of pins which often
get out of Une and have to he knocked out dur-
ing cleaning whereby the casting may be dam-
aged. The use of an ordinary mold involves,
moreover, the drawback that a cylinder cast
thereln has a seam running around it and its
appearance is as a rule not satisfactory. The
half ribs are usually displaced relative to each
other at the seams, and the casting is seldom
accurate to size, because the pattern cannot be
smoothly removed from the mold, particularly if
the ribs are closely arranged and possess a slight
wall thickness to insure effectlve cooling. Spe-
clal difficulties have also to be overcome at pres-
ent in cleaning a casting fitted with closely ad-
jacent thin ribs which break off easily, so that
relatively much waste occurs. The necessity of

getting the pattern out of the mold restricts the =

possiblijties of shaping the part to be cast, and
for this reason the shape and arrangement most
favorable for instance to cooling must often be
sacrificed.

It is known to employ in the casting of cylin- :;

der heads provided with cooling ribs and intended
for alr-cooled engines a mold bullt up from super-
posed metallic core plates each palr of which
forms the mold part corresponding to a rib and
which are divided in axial directlon of the cyl-
inder, so that, owing to this longltudinal division,
they can be withdrawn from the finished casting.
A mold of this type, however, does not permit
good shrinking of the castlng and leaves therein
a seam extending over the entire axial section.
As the core plates have to be drawn out laterally,
shaping of the ribs i{s restricted to a smooth form
tapering off towards the outer edge, and during
the removal of the plates, which must be done
while the casting is still semiplastic, either the
ribs or the casting is easily damaged.

Compared with the known art, the invention
resides In providing for a mold of the type men-
tloned comprising flat superposed plates of which
two adjacent ones form the mold part correspond-
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ing to a rib core members produced in the sand
as undivided plates in consequence whereof the
casting can shrink without iImpediments and has
no seam. Apart from the very simple rib pat-
terns required for the production of the core
plates, no pattern for the casting is needed and
the drawbacks connected with casting to pattern
are eliminated. As the cores drop out by them-
selves and smooth surfaces are obtained, clean-
ing is greatly facilitated and often superfluous.
Any desired shape may furthermore be imparted
to the rib and casting, which is particularly sulted
for cooling, such as a cruciform, wavelike, etc.
shape., The production of the mold requires only
a few slmple core boxes, core pins can be dis-
pensed with entirely and in producing the mold
parts limiting the hollow rib spaces the sand may
be stamped In the usual manner. There is more-
over no seam, since the parting lines coincide
with the edges of the ribs. The manufacture of
the mold 1s conslderably speeded up, beecause the
platelike core members can be produced by un-
skilled femasale operators and the building up of
the mold from the plates does not ofter any dif-
ficulties.

The platelike construction of the mold for an
air-cooled engine cylinder or cylinder head pro-
vides moreover surprising possibilities for shap-
ing the coollng ribs In an advantageous manner.
For example, the ribs may be provided with rein-
forcing connecting flanges which may be formed
also of metal bars Inserted in the core plates.
Other advantages afforded by & mold according
to the Invention comprise the saving effected in
sand and the elimination of molding pins. The
invention further permits the manufacture of the
core plates from iron borings or from a mixture
of iron borings and sand instead of from pure
sand so as to vary at will the hardness, graln and
smoothness of the casting. If the core plates are
made entirely from {ron borings the cast material
will resemble & chilled casting.

According to the invention the sand core plates
are further inserted in Iron or metal holding
means or produced in annular or platelike iron
or metal holders whose outer circumferehce ex-
actly corresponds to the hollow section of the
molding box, The metal plates, which may be
repeatedly used, Insure good fitting and accurate
guiding of the core plates In the molding box as
well as the proper thickness of the latter, of the
hellow molds for the ribs and of the ribs of the
casting to be made,

In numerous instances the sand core plates
each of which is set in a metal plate may be used
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without molding boxes, iIn which case the metal
holding means constitute the box and the super-
posed plates need merely be secured In relative
position. If intricate castings, as cylinder heads
for air-cooled aircraft englnes, are concerned
whose ribs have different contours and are dif-
ferently positioned relative to one another the
core plates are combined into a mold in a one-
part or multiple-part flask, the flask or its parts
like the core plates or their metal holding means
being provided with means, as projections, etc,,
for alining and supporting the core plates.

The invention makes it possible to cast two or
more cylinders on top of each other in a single
molding box and thereby to save an upper and a
lower core which serve for holding the gate and
the core for the bore.

The mold according to the invention may e
used also for connecting by casting the ribs made
by & separate process with the cylinder liner cast
in the mold. To this end the ribs are inserted in
the hollow spaces formed by two adjacent core
plates in such manner that the Inner edges pro-
ject into the hollow mold space serving for form-
ing the liner and during pouring of the meta] are
surrounded thereby. The mold may be emplcyed
also for casting the ribs around a finished liner
to which they are secured by shrinking during
cooling of the metal, the liner being inserted as
core In the mold.

Other objects of the invention refer to detalls
of construction, arrangement and production of
the core plates limiting the hollow rib spaces, and
to the effects resulting therefrom, as described in
the specification.

The invention is {llustrated by way of example
in the accompanying drawing, in which

Figures 1 and 2 show a cylinder mold according
to the invention, Fig. 1 belng a vertical partial
section in the direction of the cylinder axis and
Plg. 2 a cross section on the line 2—2, of Flg. 1;

Figs. 3 and 4 show 8 mold according to the in-
vention with inserted metal ribs, Fig. 3 being a
partial section throuegh the cylinder axis and Fig,.
4 g cross section on the line 4—4&, of Fig. 3;

Fig. 5 is an axial section of a mold for casting a
cylinder head; and

Figs. 6 to 17 are detail views, partly in elevation
and partly in section, of the construction and ar-
rangement of core plates.

PFigs. 1 to 4 show g mold in which in a eylin-
drical molding box | a numbher of platelike core
members 3 are superposed on a core 2. The core
members 3 are eacl1 made from sand in an annular
metal plate 8 and with the aid of these plates
whose circumferential shape is accurately adapted
to the hollow section of the hox | Inserted in the
latter. To prevent turning the core plates 3 pos-
sess at one point of thelr circumference a flat
portion 4 corresponding to a ledgelike axially par-
allel reinforcement § on the inside of the hox I,
which has the same cross-sections] form as the
flat portions of the plates, whose inner edege and
slde faces are so constructed that two adjacent
plates always limit & hollow space 8 required for
forming a casting rib, as indicated in Fig. 1.

At g slight distance from their outer edge the
hollow spaces § are connected by openings T of
the core plates 3, which serve for forming the
connecting and reinforcing members between the
ribs of the castlng. These members may also b»
formed by bars of suitable material which are
inserted in the openings T,

In the construction shown in Figs. 3 and 4 the
hollow spaces serving for forming the ribs and
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limited by two core plates 3 are provided with in-
serted flat annular plates 9 whose outline and
cross-sectional form exactly correspond to the
shape of the ribs of the casting and which possess
at their inner edge a projection 18 of dovetailed
cross section, which extends into the hollow space
t1 of the mold intended for forming the cylinder
wall. During the casting operation the projec-
tions 10 are embedded in, or welded to, the cast
metal of the cylinder wall.

The mold shown in Fig. 5 serves for a cylinder
head having differently formed ribs which partly
wholly or partially surround the cylinder in planes
extending vertically to the cylinder axis and
partly extend parallel to this axis, and comprises
a8 molding box I2 shown undivided in Fig. 5,
though 1t may be made up also of two or more
parts united by screws. In the box 12 sand cores
13 for forming the hollow spaces for the casing
receiving the valve control mechanism are in-
serted, and between these core members core
plates |4 are arranged in upright position on the
bottoms of the box 12, two of said plates always
forming the hollow molds (5 for the axially par-
allel extending cooling ribs. Each sand core
plate (4 is firmly united with a meta] plate (§
whose outline coincides with that of the alining
means of the box 12 and whose thickness gener-
ally corresponds to the thickness of the cast rib
on the outer edge thereof.

As Indicated in Figs. 6 and 7, the sand core
Dlates 18 are produced on a flat side of the metal
plate 16. The sand core is firmly connected with
the metal plate 16 by means of openings 7, 18
which are formed In the plate and may also be
undercut to insure better anchoring of the sand,
and of undercut projections 19 on the flat side
where the sand core plate is formed, whose helght
together with the thickness of the plate 16 is
equal to the spacing of the ribs plus the thickness
thereof. The portlon of the sand core plate 14
freely projecting heyond the inner edge of the
metal plate 16 is preferably reinforced by radially
disposed small metal plates 20 whose ends overlap

5 the plate 16 and are provided with opehings 21

and edge clearances 22.

For making the sand core plate 14 a pattern is
used comprising a base plate which is flat as a
rule and on which the rib pattern is secured. The
base plate is fltted with a lining stops for arrang-
ing thereon and alining the metal plate 16§ which
is placed on the base plate. In the mold thus
formed the core plate is produced {n known man-
ner from white core sand with the aid of a plate
or if necessary of a second pattern molding the
top side of the core plate and after separation
from the pattern united with the metal piate 16.

As Indlcated by dashes and dots in Figs. 6 and 7.
the sand core parts projecting from the metal
plate 18 can be supported relative to one another
after assembling In the mold by means of pro-
lections 23 of rib thickhess which are positioned
on the sides thereof and produce holes In the cast
ribs. The provision of projections 28 for sup-
porting the projecting portions of the sand core
plates 14 In the mold makes it possible in som=»
Instances to dispense with the metal Insertions 20.

The pairs of core plates 14, 16 between the sand
cores |3 have the same shape and are symmetri-
cally arranged on both sides of a central rib, or of
a hollow mold gerving for forming it, whose thick-
ness and form of edge are determined by g steel
plate 24 inserted between the two adjoining core
plates.

On the cores f3, or on the recelving ledges or



387,631

projections provided on the insides of the walls
of the molding box, sand core plates 26 are placed
forming in pairs the hollow molds 28 of cast ribs
which extend in planes disposed vertically to the
cylinder axis and which meet at an angle the
previously mentioned axially parallelly extend-
ing ribs. The core plates 25 are formed like the
core plates 14, 8.

On the set of core plates 25 extendlng up to
the surface of the molding box another set of
core plates 27 is piled which form the hollow
molds 28 of ribs extending in planes disposed
vertically to the cylinder axls. On alining pins
19 inserted in a flange 30 of the molding box (2
the core plates 2T are placed with the openings
provided in their metal plates 31, 31", and on
the plates 271 a plate 32 is put which recelves the
mold top, not shown, holds the core 383 for the
bore and is fitted with the usual gate and risers.

The metal plates 31, 31’ are s0 arranged in
palrs within one another that the lower plate
31’ of each pair possesses on the outer edge an
upwardly directed annular projection 312, and
in the flat depression thus formed on the upper
side of the plate 31’ the other plate 31 is inserted.
As the helght of the projection 312 of the plate
31’ i3 somewhat less than the thickness of the
inserted plate 3f, a small interstice through
which gas and air can escape from the core plates
exists between the top of the projection 312 and
the underside of the next plate fitted with a pro-
jection. Otherwise, the core plates composed of
the metal plates 31, 31’ and the sand cores 27
are similarly arranged and produced as the previ-
ously described core plates made up from the
metal plates 16 ahd the sand core plates {4 which
are positioned parallel to the eylinder axis. The
joining of the metal plates 31, 31’ in palrs is ad-
visable when the ribs have a small wall thickness
and are slightly spaced to prevent distortion and
deformation of the core plates whereby the ac-
curacy to size of the casting would be affected.
The arrangement described protects both plates,
one by reinforcement of the edge and the other
by being Inserted in the first, against deforma-
tion.

In the construction shown in Flgs. 8 and 9 the
sand cores 34 are anchored in their metal plates
36 by means of a groove 36 and of additional
clearances 37 provided on the inner edge of the
metal plates and fitted with reinforcements in
the form of thin perforated metal plates. In the
embodiment shown these reinforcements are con-
structed as ring sector plates 36 which when dis-

posed on an outer side of the platellke sand cores i

34 serve also for chiling the cast metal.

The construction of the core plate shown in
Figs. 10 and 11 differs from the one just described
only Iin so far as the reinforcements 39 are ar-
ranged so0 a8 to reinforce the inner edge of the
sand core plate.

Further reinforcement of the thin-walled core
plate is attalned according to the invention by
coating the finished and baked plate with linseed
oll, dextrine, a sugar solution, colophony or simi-
lar hardenable substances.

To Insure accuracy to size of the casting in
axial direction in splte of any possible deforma-
tion or wear of the metal plates during assem-
bling of the mold from the various core plates,
which is particularly important in case of cylin-
ders for two-cycle engines, cylinder heads for air-
cooled ajrcraft engines and all work pleces hav-
ing control ports whose openings must be placed
on an accurately determined level, the superposed
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core plates, if metal holding plates of less thick-
ness than corresponds to the spacing plus thick-
ness of the ribs are employed, are relleved from
the pressure produced by the assembling of the
core plates by means of compression bars insert-
ed In registering hores of the core plates. This
arrangement is illustrated in Flgs. 12 and 13
which show a core plate for an air-cooled two-
cycle engine cylinder and a section through a
number of superposed plates on the lne 13—I[3
of Fig. 12. The metal holding plate 40 of the
sand core plate 41 possesses a closed bore 42 and
an edge clearance 43 for alining the core plates
relative to one another. By Inserting a rod In the
clearances 43 subsequent allning of the plates is
possible, so that in the bullding up of the mold
the plates can be relatively displaced as required
for the Insertion of the cores. The metal plate
40 has four bores 44 which are in register in the
superposed core blates after allnement, During
construction of the mold cylindrical members 45,
Fig. 13, whose helght is exactly llke the spacing
plus thickness of the rlbs are inserted in the
bores 44, In the finished mold the superposed
members 45 form continuous compression bars
or struts which relleve the core plates of the
weight of the top and insure accuracy to size
of the casting in axial direction. When the core
plates are produced and used wlthout metal hold-
ers, their openings 44 are preferably reinforced
by Inserted sleeves which may directly serve as
spacing means 45, The bores 42 and the clear-
ances 43 are also suitably provided with a metal
lining.

The core plates shown in Figs. 14 to 17 differ
from those described in that for the purpose of
establshing a firmer unlon of the sand portion
and the metal portion the edges of the metal
plate connecting with the sand portion are fltted
with pins whose projecting parts are embedded
In the platelike sand core. In the core plate
shown in Figs. 14 and 15 and serving for form-
ing the hollow mold for a short ribbed piece
of the kind used at the upper part of a cylinder
head, Fig. 5, the metal plate 46 has a rectangular
outer edge corresponding to the form of the
molding box In which it is inserted. The Inner
edge has a bolygonal form corresponding to the
outer edge 47 of the rib 46 which Is to be molded
thereby. Into a side face of the metal plate 48
flat grooves 49 are cut which extend from the
inner to the outer edge and serve for discharg-
Ing air and gas from the sand mold. The po-
lygonal inner edge of the metal plate 48 is under-
cut on both sides to clamp the edge of the sand
core plate 53 to the metal plate, The edges 60,
61 of the plate 48 are bevelled so that the slope
corresponds to the counter-templet.

The metal plates 46 are provided on their inner
edge where the sand core plate 53 is connected
with pins 62 partly -projecting from the plates
paralle] with the sides therecof. The pins 62 are
spaced approximately 20 mm., though this dis-
tance is preferably decreasing toward the out-

3 Slde in the plate shown in Pig. 14, When the

holes for the pins 52 have to be drilled obliquely
in places that are difficultly accessible, the pro-
jecting portlons thereof are bent off into the
plane of the plate.

The sand core §3 connected with the ping 52
has the same thickness as the metal plate 48
from the point adjoining the inner edge of the
metal plate up to the outer limlting line of the
hollow rlb space where the real core 48 connects
which fllls the space between the two ribs. The
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portion of the core plate made of sand is rein- embedded in the sand core during connection of
forced by armoring insertions. the sand core plate.
In the construction shown in Figs. 16, 17 the Fig. 17 shows the bending of the projecting pin

annular metal plate 54 having a thickness equal portions fnto the plane of the annular plate when
to the spacing plus thickness of the ribs is pro- 5 the holes in which the pins are Inserted are
vided on the inner edge with pins §5 spaced about drilled obliquely.

20 mm, whose ends project approximately & mm. ERNEST MAYER.
parallel with the side faces of the plate and are





