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(54 FOUNDRY MOULDING MACHINES

an We, ARENCO-BMD BADISCHE MAS-
CHINENFABRIK GmbH, formerly known as
Badische Maschinenfabric GmbH, a Ger-
man Body Corporate, of Pfinztalstrasse 90,
D-7500 Karlsruhe 41, Federal Republic of
Germany, do hereby declare the invention,
for which we pray that a patent may be gran-
ted to us, and the method by which it is to be
performed, to be particularly described in and
by the following statement :—

The invention relates to foundry molding
machines, particularly continuous machines,
for producing box molds and comprising
apparatus for filling the molding box with
molding sand, a pressure plate and, acting
against this latter, press apparatus for com-
pacting the molding sand and having a
pattern plate carrier, and a filling frame which
rests on the molding box during filling and
compaction.

In the case of the known molding machines
of this type, the molding boxes follow a
horizontal path through the machine. In the
machine, firstly the pattern plate carrier with
the pattern clamped upon it moves up to the
molding box from below, lifts it off the con-
veyor and carries it up to a filling frame dis-
posed above the molding box. The molding
box is then filled with sand from a filling
vessel disposed in the head of the machine,
the filling frame holding the excess sand
needed for consolidation. At the same time or
subsequently thereto, the molding sand filled
into the box is pre-compacted by a jolter or
vibrator, so that it is flawlessly packed around
the contours of the pattern. Then the pressing
apparatus comes into operation, pressing the
molding box, or rather its sand filling, against
the pressure plate until the desired degree of
final compaction or consolidation is achieved.
Once the press apparatus with the pattern
plate carrier and the molding box has
moved away and reached the level of the
conveyor, the molding box can be moved
laterally out of the machine. It is then possible
to make up the next molding box.

Pre-compaction of molding sand by the
jolting or vibration process involves a con-
siderable noise nuisance and it is therefore
undesirable for industrial medical reasons.

Furthermore, the jolting movements subject
the machine to dynamic stresses so that it
must be correspondingly robust in construc-
tion.

The invention arises out of the problem, in
the case of a molding machine of the type
described at the outset, of suggesting a method
of pre-compaction which is more satis-
factory from industrial medical point of view.

According to the invention, this problem
is resolved in that the apparatus for filling
and pre-compacting the molding sand is a
blasting or injection apparatus operating
with compressed air and in that the filling
frame comprises externally an annular pas-
sage into which venting apertures open,
through which apertures spent air can escape
from the molding box.

Molding-sand injection apparatus are al-
ready known in the form of core-injection
machines. They have also been used for box-
less molds in which case the molding frame
needed for final compaction has the apertures
needed for venting purposes. The injection
apparatus has the advantage that the noise
nuisance is less and above all is only short-
lived. The pressure needed for compaction
is generated in that compressed air from a
receiver is applied to the surface of the mold-
ing sand suddenly or percussively, so that the
molding sand shoots into the mold at high
velocity.

Such known blasting apparatus cannot be
immediately used on molding machines of
the type mentioned at the outset, since the
very expensive molding boxes cannot be
provided with the apertures needed for ven-
ting purposes. This is made possible by the
invention in that the venting apertures are
provided in the filling frame. When the
moulding sand is shot into the molding box,
the said is thrown against the pattern. The
compressed air seeks out the line of least
resistance which generally is along the walls
of the molding box, so that the compressed
air flows up the walls of the molding box and
into the filling frame where it can escape
through the apertures.

In addition to the venting apertures in the
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also have venting slits on its surface. In this
case, the compressed air from the pattern can
also escape downwards, i.e. almost in the
direction of shooting.

The provision on the outside of the filling
frame of an annular passage into which the
venting apertures discharge avoids the com-
pressed air flowing out into the surroundings:
instead, it is collected in the annular passage
and may then be carried away via an exhaust
duct connected thereto. Thus, any sand which
may escape through the venting apertures,
which will generally be provided as narrow
slit-form nozzles, cannot spray out into the
surroundings. :

In order to facilitate and even accelerate
the escape of compressed air, it is possible,
according to a further feature of the inven-
tion, for the venting apertures or the annular
passage to be connected to a vacuum pump,
so increasing the pressure gradient available
for venting purposes. '

Molding machines are known in which the
pressure plate either remains constantly in the
axis of the machine or is also driven out
laterally. According to a feature of the in-
vention, a pressure plate of the first-mentioned
kind is preferably used and is formed as a
nozzle plate to allow the molding sand to pass
through it. The pressure plate can therefore
remain in the pressing axis of the machine
during all stages of the work. The sand is shot
through the pressure plate into the molding
box. In this case, the nozzle apertures in the
pressure plate preferably widen out conically
away from the molding box. With such a
pressure plate, a further positive effect is
achieved during compaction: if, during final
compaction, the molding box is pressed
against the pressure plate by means of the
press apparatus, then the molding sand can
recede or yield where nozzle apertures are
present, with the result that the pressure
applied is adapted to the shape of the pattern.
This effect is therefore similar to that in the
case of the known molding machines in
which, instead of the pressure plate, multiple
rams or tampers are provided which act only
on certain zones of the box filling.

An embodiment of the invention is des-
cribed hereinafter, by way of example, with
reference to the accompanying drawings, in
which:

Fig. 1is a sideview of amachine embodying
the invention, and

Fig. 2 shows an enlarged section through a
molding box and a filling frame.

The molding machine shown in Fig. 1 has
a frame with two uprights 1 and columns 2
disposed therein. The columns 2 are braced
at their top end by a cross-head 3 and are
carried at their bottom end by a frame 4
which is secured to the foundation via feet 5.
Extending through, between the uprights 1, is
a conveyor which takes the form of a roller

conveyor 6, by means of which the molding
boxes 7 can be conveyed through the machine.
In the upper part of the machine, below the
cross-head 3, is the discharge end of a con-
veyor means 8 for bringing up supplies of
molding sand which is discharged into a
hopper 9 whence it can be transferred to a
filling vessel 10. The hopper and its overflow
to the vessel 10 can be moved out of the
machine by means of a hydraulic ram  11.
Furthermore, a closure plate is provided for
the filling vessel 10, though it is not shown in
the drawing. Disposed laterally of the mac-
hine is a compressed air receiver 12 which
communicates with the filling vessel 10
through a duct 13. The duct 13 is shut off by
a valve 14 which may be, for example,
hydraulically operated.

Disposed in the vertical axis of the molding
machine is a filling frame 15 which can be
lifted in the axis of the machine by two
hydraulic rams 16. Furthermore, a ram 17
with a pressure plate 18 is disposed in the
axis of the machine.

Below the conveyor 6 and likewise in the
axis of the machine there is a press apparatus
19. Above the press apparatus is a pattern
plate carrier 20 which is mounted on guide
columns 21 through rollers 22. A pattern 23 is
mounted on the pattern plate carrier 20,
while the pattern plate carrier 20 has on its
underside centering studs 24 for a presser
table 25 of the press apparatus 19. ,

The machine operates in the following
way :—

Firstly, the pattern plate carrier 20 with the
pattern 23 moves up to the underside of the
molding box 26, which is situated in the
machine, and lifts the box off the roller con-
veyor 6 until its top comes to bear against the
underside of the filling frame 15. Previously
or simultaneously the filling vessel 10 is
filled with molding sand and the filling
aperture closed. Thereupon, the valve 14 is
opened so that the compressed air is released
into the filling vessel and shoots the sand into
the molding box. In consequence, the sand in
the molding box is pre-compacted. Final
compaction or consolidation occurs by
means of the press apparatus 19 which,
through the pattern plate carrier and the
molding box, presses the sand filling con-
tained therein against the pressure plate 18
and consolidates it. The consolidated molding
box leaves the molding machine, for example
in a leftwards direction. In the event of a
different pattern having to be molded, the
pattern plate carrier with the pattern 23 is
moved laterally out of the machine by means
of the rollers 22 and is returned with the de-
sired new pattern mounted on it.

Fig. 2 diagrammatically shows the struc-
tural parts of the molding machine which
effect the consolidation. In the case of this
embodiment, the pressure plate 18 has a
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plurality of nozzles 27 which narrow coni-
cally from the filling vessel 10 to the molding
box 26. The pressure plate is located directly
below the aperture 31 of the filling vessel
10. The filling frame 15 has an external annu-
lar passage 28 which communicates with the
interior of the filling frame and the molding
box 26 through a plurality of slitform nozzle
apertures 30 located on the inner wall 29 of
the filling frame. The annular passage 28 may
be connected to an exhaust duct, not shown
in the drawings. In the case of the embodi-
ment shown, the pressure plate 18 also has
venting apertures 32 in the area immediately
outside of the aperture 31 of the filling vessel
10.

The molding sand is shot through the
nozzles 27 into the filling frame and the
molding box 26, the compressed air flowing
more or less in the direction indicated by the
arrows, i.e. flowing upwards along the inner
walls of the molding box 26 and escaping into
the annular passage 28 through the venting
apertures 30. Furthermore, the compressed
air can also escape through the venting aper-
tures 32 in the pressure plate. Venting slits
(not shown) may also be provided on the
surface of the pattern plate carrier 20. The
exhaust duct and the venting apertures may
be connected to a vacuum pump, as herein-
before mentioned.

The volume which has to be injected via
the nozzles 27 is so calculated that the cavity
existing between the pressure plate 18 and the
pattern 23 or pattern plate carrier 20 is
completely filled. Inside the filling frame 15,
therefore, there is still a certain excess of
molding sand which is required for a final
compaction or consolidation by means of the
press apparatus 19 (Fig. 1). In the final com-
paction the pattern plate carrier with the
molding box and the filling frame is pressed
farther upwardly, the pressure plate 18 being
pressed correspondingly more deeply into the
filling frame 15 until finally the desired degree
of compaction is achieved.

WHAT WE CLAIM IS:—

1. A foundry moulding machine for
producing box moulds and comprising;

injection apparatus arranged to operate
with compressed air for filling a moulding box

Wi't(lll moulding sand and pre-compacting the
said;

a pattern plate carrier which closes one end
of the moulding box during filling and com-
paction;

a filling frame which rests on the moulding
box during filling and compaction which
frame includes externally thereof an annular
passage; and

press apparatus comprising a pressure plate
and pressure exerting means arranged to act
upon the pattern plate carrier to cause the
pressure plate to consolidate the sand;

venting apertures being provided for escape
of spent air from the moulding box which
apertures open at least into the annular
passage of the filling frame.

2. A foundry moulding machine accord-
ing to claim 1, wherein the pattern plate
carrier has venting slits on its surface.

3. A foundry moulding machine accor-
ding to claim 1 or claim 2, wherein the pres-
sure plate has venting apertures in its margin-
al zone.

4. A foundry moulding machine accor-
ding to any preceding claim, wherein the
annular passage is connected to an exhaust
air duct.

5. A foundry moulding machine accor-
ding to any one of claims 1 to 4, wherein the
venting apertures are connected to a vacuum
pump.

6. A foundry moulding machine accor-
ding to any one of claims 1 to 5, wherein the
pressure plate has nozzles through which the
moulding sand passes when it is being in-
jected into the moulding box.

7. A foundry moulding machine accor-
ding to claim 6, wherein the nozzles in the
pressure plate taper conically in the direction
of the moulding box.

8. A foundry moulding machine sub-
stantially as herein described with reference
to the accompanying drawings.

Agents for the Applicants,
STANELY, POPPLEWELL, FRANCIS &
ROSS,

Chartered Patent Agents,

1, Dyers’ Buildings,

Holborn,

London ECIN 2JT.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1980.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.

55

60

65

70

75

80

85

90

95



COMPLETE SPECIFICATION

1561927

|-
Sw
<
<
Sa
S
-]
3 QL
]
£
em-l.
—
Qs
° "o
o Q@
235
00°S
£c
35
S
SO
o
=5
(%]
—
u
w
I
v
[aN]

—
o
[ \
= o W W
,______ e Sty T e /,/W/
i D NN
=~
R N
Txo /
CEI - AN
[ 11155 D=4 /,/
= 1N N
i
B 1 W
__._“ —
i
] ~
L



1561927 COMPLETE SPECIFICATION

This drawing is a reproduction of
2 SHEETS the Original on a reduced scale
Sheet 2
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