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69 Device for processing sand moulds containing one or more castings.

6) A device for processing sand moulds containing
one or more castings in order to separate the castings
from the mould sand, to cool them and to condition the
mould sand for re-use, said device mainly comprising a
horizontal drum (1) rotatably supported by individually
driven wheels (3) of synthetic resin and having an im-
proved inlet (10) and an improved outlet opening (14),
sensoring means for measuring the condition of the sand
and at least two annular heat protected rolling surfaces
{2) arranged around the drum for said wheels (3) bear-
ing on a foundation (6), wherein the wheels are offset
with respect to the medium longitudinal plane of the
drum {1) and wherein each motor (4) or transmission
casing (5) is connected with the foundation through a
reaction arm {16) whereas the opposite wheels (3) of
two rolling surfaces {2) are connected by a coupling
rod (23).
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The invention relates to a device for proces-—
sing sand moulds containing one or more castings in order to
separate the castings from ﬁhe mould sand, to cool them and
to condition the mould sand for re-use, said device mainly
comprising a horizontal drum rotatably supported by wheels
and having an inlet and an outlet opening and at least two
annular rolling surfaces arranged around the drum for ground
wheels bearing on a foundation, at least one of said wheels
being driven.

The invention has for its object to improve a
device of the kind set forth in the preamble in a sense such
that the drive for the wheels is simplified.

The device is distinguished in that the medium
longitudinal plane of the ground wheels going through the
centre of the drum is shifted at the driven side through a
given angle in the direction of rotation of the drum with
respect to the vertical going through said centre.

In this way an improved distribution of weight
on the driven wheels is obtained because as a result of the
rotation of the drum the load has a-symmetrically spread
therein. Therefore, in the event of multiple wheel drive the
power transfer through the wheels may be the same.

If for each rolling surface at least two
ground'wheels are individually driven, each motor or trans-
mission casing is connected with the foundation through a
buffer in accordance with the invention. This provides the
advantage that discrepanties of speed of the gound wheels due
to the unavoidable non-circularity of the rolling surfaces

are absorbed by the buffers. In this way a uniform engagement
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of the wheels with the rolling surface is ensured despite the
difference in speed, which is conductive to the smoothness of
the power transfer.

A simple construction is obtained when the
buffer is designed in the form of a reaction arm.

If two ground wheels individually driven by a
motor are journalled in each rocking frame, it is preferred
in accordance with the invention to connect the reaction arms
near the same point of engagement with the foundation so that
the rocking frame or bogie is prevented from being pulled out
of square and correct tracking of the wheels on the drum is
ensured.

In order to avoid reactive forces on the foun-
dation, when the drum is standing still or put out of opera-
tion, said forces being due to temperature differences, there
is arranged, in accordance with the invention, a reaction
member between the opposite wheels of two rolling surfaces,
said member being preferably formed by a coupling rod via the
wheels so that the foundation is relieved. Consequently the
foundation may be of a relatively light structure.

It is preferred in this case to'provide the
wheel or the bogie axles on both sides with elastic axial
buffers in order to absorb minor shifts without producing a
reactive force on the foundation.

In order to facilitate a displacement in one
direction to a greater extent than in the other direction,
the elasticities of the buffers on both sides of each wheel
are different.

In order to reduce maintenance and to obtain
adequate sound and shock absorption it is preferred to con-
struct the wheels in the form of rollers of synthetic resin,
for example, polyurethane.

It is then preferred to insulate the annular
rolling surfaces with respect to the drum jacket so that the
longevity of the synthetic resin rollers is raised owing to
the reduced thermol load. .

According to the invention the annular rol-

ling surfaces are formed by a circular rolling plate, one
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or more spacers being arranged between the plate and the drum
wall, whilst an insulating material is sandwitched between
the plate and the drum wall. Thanks to this construction the
conduction heat or the radiation heat respectively is appre-
ciably reduced. According to a further step the insulation
should terminate at a given distance from the drum wall so
that a cooling gap is left. In order to obtain, apart from a
"cool" rolling ring, a robust structure, the spacers are for-
med by annular plates locally connected. with the drum wall.

In order to raise the strength of the con-
struction the drum wall is thickened at the area of the annu-
lar rolling surface, said thickened part may be built up, in
particular at the inlet side of the drum, from more than one
layer in order to reduce conduction heat from the interior
across the drum wall. Each layer may be made from the appro-
priate material. ,

According to a further development of the in-
vention the axial inlet opening of the drum in the embodiment
described above is improved so that mould pieces can be in-
troduced without disturbance. For this purpose a substantial-
ly horizontal supporting surface is arranged in the axial
inlet opening of the drum, to the lower side of said opening
is suspended a skirt extending closely to the drum wall.
Owing to said skirt the axial length of the supporting sur-
face can be reduced so that the mould pieces can drop earlier
into the drum without an outflow of material on the underside
of the supporting surface. Moreover the drum can contain a
bigger charge now.

In an improved form the upper rim of the skirt
is upwardly inclined near the rising side of the drum away
from the centre in order to further prevent said undesirable
outflow.

Preferably the supporting surface and the
skirt form part of a suction box in front of the inlet of the
drum. Thus suction of undesirable air neat the inlet opening
from outside the drum is avoided so that cooling of air as-
pired through the inlet opening in the drum is improved.

According to the invention the device of the
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kind described in the preamble is provided with spray means
in the drum for spreading a cooling fluid, said spray means
being subdivided into separately controllable sections. In
this manner conditioning of the mould sand can be more accu-
rately controlled.

In order to improve the possibility of check-
ing a passage is provided in the drum wall near the last
spray section. Through said passage can flow mould sand, the
rate of flow being determinative of the. humidity of the mould
sand. Thus at each revolution a mould sand sample is obtai-
ned, which can be ckecked for the desired condition so that
in the event of a deviation the spray sections can be adjus-
ted.

In order to avoid clogging of the passage an
agitator is arranged on the inner side of the drum, prefera-
bly in the form of a pivotable flap, the pivotal axis of
which is axially directed. Moreover the pivotal shaft is dis-
posed on the front side of the flap with respect to the di-
rection of rotation so that the flap is self-cleaning and
disengages any castings or mould sand near the passage.

It is preferred to arrange monitoring means in
the path of the passage and outside the drum, preferably in
the form of a temperature meter, a humidity meter or a sensor
assessing the presence of mould sand.

' The invention furthermore relates to the end
part of the drum in a device of the kind set forth in the
preamble, said end part being constructed near the axial out-
let orifice in the form of a sieve wall.

At a distance from the sieve wall, on the ou-
ter side of the drum, sand collecting members are preferably
arranged for shedding the sand back to the sieve wall during
the rotation of the drum. In this way the mould sand is addi-
tionally cooled off.

The sand collecting elements are preferably
formed by a unilaterally opened, circular tray equipped with
blades.

The depth of the tray is smaller than the
length of the sieve wall so that at the beginning the sand is
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each time conveyed back, but after the passing of the tray it
is removed from the drum through the sieve wall.

The sieve wall is preferably provided on the
inner side with catching members which carry along the cas-
tings through a given angle so that, when the castings are
dropping down, a cleaning effect is obtained.

Furthermore the sieve wall is equipped on the
inner side near the outlet orifice of the drum with a thres-
hold which ensures a final separation between castings and
mould sand.

In order to provide a simple deliverance a
delivery belt conveyor is axially arranged beneath the drum
so that sand emanating from the sieve wall, the passage or
the inlet orifice respectively can be removed by the same
belt conveyor.

The invention will be described more fully
with reference to embodiments and some alternatives.

The drawing shows in:

Fig. 1 a perspective front view of a device
embodying the invention,

Fig. 2 a front view taken on the line II-II in
fig. 1,

Fig. 3 a perspective plan view of an alterna-
tive embodiment of the wheel set drive, .

o Fig. 4 an elevational view in the direction of
the arrow IV in fig. 3,

Fig. 5 a side elevation of a driven wheel set
and a non-driven wheel set respectively with a reaction mem-
ber arranged in between,

Fig. 6 a sectional view of a rolling ring ta-
ken on the line VI-VI in fig. 1,

Fig. 7 a perspective front view in the direc-
tion of the arrow VII in fig. 1 of the inlet opening of the
device,

Fig. 8 a vertical sectional view taken on the
line VIII-VIII in fig. 7, 7

Fig. 9 a perspective fear view taken on the
line IX-IX in fig. 1 of the inlet opening, part of the drum
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wall being broken away,

Fig. 10 a perspective view of a detail of the
drum wall with the passage in the direction of the arrow X in
fig. 1,

Fig. 11 a detail of the passage with a flap on
the inner side of the drum wall,

Fig. 12 a schematic, axial view of the flap of
fig. 11,

Fig. 13 a perspective rear view of the deli-
very end of the drum in the direction of the arrow XIII in
fig. 1,

The device illustrated in the figures mainly
comprises a drum 1, the beginning 1a of which is cylindrical
and the rear part 1b of which is tapering to the rear. Con-
centrically with the drum are arranged two rolling rings 2,
the construction of which will be described more fully here-
inafter. The rolling rings are bearing on ground wheels 3,
which are driven at the front by a motor 4 with a transmis-—
sion casing 5. The drive is such that the drum rotates in the
direction of the arrow P 1.

The wheel sets 3 are journalled in foundations
6 bearing on a floor 7. The floor has a recess for accomoda-
ting a conveyor belt 8, the upper run of which moves in the
direction of the arrow P 2.

At the front the drum 1 has an inlet opening
9, around which is disposed a suction box 10. Suction is per-
formed by a suction set 11. The products P to be processed
are fed from a conveyor belt 12, the upper run of which moves
in the direction of the arrow P 3.

The construction of the inlet opening is des-
cribed more fully hereinafter. At the outlet opening is also
arranged a delivery conveyor 13, the upper run of which moves
in the direction of the arrow P 4. The end part of the drum
is constructed in the form of a sieve wall, which end part
will be described hereinbelow.

Fig. 2 illustrates one of the characteristic
features of the invention, that is to say, the medium longi-

tudinal plane perpendicular to the plane of the drawing,de-
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signated by the line L-L is at an angle to the vertical indi-
cated by the line V-V. This angle is located on the side of
the plane L-L to which the direction of rotation of the drum
P 1 is directed. This disposition serves to ensure that the
load formed by mould sand and castings indicated by the line
15 is mainly located on the left-hand side of the plane V-V.
Therefore, by disposing the left-hand wheel set more to the
left than the centre an improved distribution of weight on
the wheels is obtained. This improved weight distribution is
to the benefit of the transferred driving power on the drum.

In the embodiment shown each wheel set 3 is
formed by two rollers, preferably, of synthetic resin, for
example, polyurethane having a smooth, cylindrical outer
jacket. To the axle of each wheel is fastened in freely rota-
table manner a transmission casing 5 with a coupled motor 4.
To the transmission casing 5 -is fastened a reaction arm 16,
to the end of which is pivoted a buffer 17. The buffer 17
bears on the foundation beam 6.

The buffer 17 ensures that the reaction arm 16
can perform a given angular rotation with espect to the axis
of the wheel 3 so that any non-circularity of the rolling
ring 2 does not affect the drive. If the reaction arm 16 were
rigidly secured to the foundation 6 the transmission will be
subjected to high forces and there would be a risk of slip
between the ground wheel 3 and the ring 2.

For axially locking the drum a guide wheel 18
is arranged on both sides of the rolling ring 2 so as to be
rotatable in the foundation beam 6. Such a guide wheel 18
lies beyond the scope of the invention.

Figs. 3 and 4 show an alternative ambodiment
of the driven ground wheels 3, which are pairwise arranged in
a rocker 20. Each ground wheel is driven by the motor 4
through the transmission casing 5. The motor 4 and the trans-
mission casing 5 are also coupled with the rocker 20. The
rocker is rotatable about a shaft 21 which is parallel wo the
wheel axles and which is journalled in the foundation 6.

In order to meet the non-circularity of the
rolling ring 2 each transmission casing 5 is provided with
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a reaction arm 16, which is connected through a coupling rod
22 with the foundation 6 (see fig. 4). For the two reaction
arms 22 the point of connection lies on the same line paral-
lel to shaft 21 and symmentrical to the standing mid-plane so
that the rocker is prevented from getting out of square with
respect to the rolling ring 2, during the drive thereof. In
this embodiment the rocker is also provided with two guide
wheels 18, on both sides of the ring 2, which has the same
function as in the embodiment described. above. It will be
obvious that such a rocker construction is appropriate for
particularly heavy drums capable of taking a heavy load. When
the device is put out of operation, for example, for cleaning
or repair purposes, the drum has to cool down to the normal
ambient temperature. This brings about shrinkage of the drum,
which can be compensated for in a conventional manner by ro-
tating the drum after some interval so that the wheels 3 can
match the varying longitudinal distance between the rolling
rings 2. However, this rotation of the drum requires an accu-
rate watch of the maintenance personel and a high power and
therefore, the invention proposes to arrange a reaction mem-—
ber 23 between the axles of the wheels 3 located opposite one
another and rolling along the relatively spaced rolling rings
2. It is thus ensured that the distance between the wheel
axles does not vary so that the foundation plate 6 will not
be éxposed to an excessive load (see fig. 5).

Ir is preferred for the right-hand wheel 3 of
fig. 5 to be able to perform a slight axial shift with res-
pect to the axle. Between the wheels 3 is arranged an axial
buffer 24, 25 the inner axial buffers 5 have different elas-
ticity with respect to the outer axial buffers 24. In this
manner an inward displacement of the wheels can, indeed, be
performed, but an outward displacement is more difficult.

It should finally be noted that the right-hand
wheels 3 of fig. 5 are not driven and are freely rotatable on
an axle.

Fig. 6 shows an embodiment of a rolling ring 2
consisting of a relatively thick top plate 30 fastened at
both ends in radiallyy directed, annular plates 31. The pla-
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tes 31 are locally fastened to the wall 32 of the drum 1,
which is indicated in fig. 2 at 33.

On the side facing the drum wall 32 the plates
31 are interconnected by a filling plate 34 so that insula-
ting material 35 can be inserted between the plate 34 and the
plate 30. '

Near the ring 2 the drum wall 32 consists of
three layers which not only locally strenghten the drum wall,
but also have an insulation function for the heat transfer
from the drum across the drum wall to the outside. By the
plate 34 a gap-shaped space is maintained between the insula-
ting material 35 and the drum wall 32, through which additio-
nal cooling is obtained. By this construction it is ensured
that the outer plate 30 remains relatively cool, which enhan-
ces the lifetime of the synthetic resin wheels 3.

Figs. 7, 8 and 9 relate to the inlet opening
at the front of the device of fig. 1. The inlet opening is
located in an axial end surface of the drum 1 and is formed
by a ring 40, which is fastened to the head-end of the drum
wall. Into the opening 9 extends a supporting plate 41 of
relatively small length, to the lower side of which is fas-
tened a skirt plate 42. The skirt plate 42 is located inside
the drum and extends up to the inner side of the drum jacket
i.e. beyond the inner edge of the ring 40 (see fig. 8). On
the outer side the supporting plate 41 is adjoined by the
feeding conveyor 12 for feeding the products to be processed.
Above the end part of the feeding conveyor 12 and the suppor-
ting plate 41 is arranged a suction box'10, which is closed
in all sides with the exception of parts near the inlet ope-
ning 9 and the inlet opening 43 for the products and which is
provided at the top with a suction pipe 44. The inlet opening
43 is partly closed by hanging flaps 45.

Fig. 9 clearly shows that the skirt plate 42
covers a large part of the underside of the inlet opening 9
and closes the same. In order to avoid loss of load during
the rotation of the drum in the direction of the arrow P1,
the upper rim 46 of the plate 42 is upwardly inclined in or-
der to adapt it to the talus angle of the load in the drum.
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Owing to this skirt plate the load can get
further towards the inlet opening 9 so that the length of the
supporting plate 41 can be reduced, which prevents jamming of
the products P supplied on the belt 12. Further the rate of
charging can be raised.

Figs. 10, 11 and 12 show a passage 50 in the
drum wall, which serves to allow batches of mould sand to
pass so that at this area the condition of the mould sand can
be checked. , )

The passage 50 is partly covered on the inner
side by an agitator 51, which is pivotally fastened to the
inner side of the drum wall by means of an axially directed
pivotal shaft 52. With respect to the direction of rotation
P1 the pivotal shaft 52 is arranged at the front of the flap-
like agitator 51.

' The width of the agitator 51, measured in an
axial sense, 1is smaller than the width of a passage 50, which
ensures that sand can flow out via the flap 51 through the
outlet opening 50 even if it is in the closed state as shown
in fig. 11.

Out of this closed state in fig. 11 the agita-
tor 51 will turn inwardly at a further rotation of the drum
(see fig. 12) so that any sticking castings G are struck loo-
se from the passage 50 so that the casting drops down.

' From fig. 10 it is apparent that near the ro-
tary path of the passage 50 means 53 are provided for asses-
sing, for example, the temperature, the humidity or the pre-
sence of the mould sand near said part of the drum. If the
sand can readily flow, which indicates that it is too dry,
the sand can be wetted by spraying means 54 extending inside
the drum (see also fig. 1)

Preferably these spraying means 54 are divided
into controllable sections, three of which are shown in fig.
1, so that it is possible to ensure the conditioning of the
mould sand in each part of the drum. '

If no sand is passing through the passage 50,
this is indicative of too high a humidity. The spray section

of the spray means 54 associated with the passage 50 are
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then shut off. The spray means can be automatically control-
led by the monitoring means 53 through an electronic or elec-
tric circuitry (not shown).

Fig. 13 shows the outlet end of the drum 1,
which end is mainly formed by a sieve wall 14. This sieve
wall has such a structure that the mould sand can be readily
removed, whilst the castings remain in the drum. Thus the
castings and mould sand are separated from one another.

Around the beginning of the sieve wall 14 is
arranged a sand collecting member 60 consisting of an annular
outer wall 61 and a closed wall 62 at the front, whereas the
sand collecting member is open on the side directed to the
rear. Between the plate 60 and the sieve wall 14 blades 63
are arranged in any number; in this case they form each a
quadrant.

As soon as §and flows out at the beginning of
the sieve wall 14 it is collected in the tray 60, carried
along by the blades 63 and conducted back through the sieve
wall 14 into the drum. Thus the mould éan@ is redistributed
and is cooled by the continuous cooling air flow in the di-
rection of the arrow P5 produced by the suction means 11 at
the inlet opening 9. If the mould sand is too wet, it can
also be additionally dried. the castings are caught by cat-
ching members 64 on the inner side of the sieve wall 14, the
casfings being moved through a givem angle and dropped down.
The impact of the castings will each time have a cleaning
effect.

Finally an annular threshold 65 mear the out-
let opening of the drum prevents mould sand from emerging
through the opening in the head face of the drum.

The products are finally shed by the catches
64 onto the beginning of the delivery belt 13 so that they
can be conducted away.

The invention is not limited to the embodiment
described above.
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WHAT IS CLAIMED 1IS:

1. A device for processing sand moulds contai-
ning one or more castings in order to separate the castings
from the mould sand, to cool them and to condition the mould
sand for re-use, said device mainly comprising a horizontal
drum rotatably supported by wheels and having an inlet and an
outlet opening and at least two annular rolling surfaces ar-
ranged around the drum for the ground wheels journalled on a
foundation, at least one wheel being driven, characterized in
that the medium longitudinal plane of the ground wheels going
through the centre of the drum is shifted on the driven side
through a given angle in the direction of rotation of the
drum with respect to the vertical going through said centre.

2. A device as claimed in claim 1, characteri-
zed in that on each rolling surface at least two ground
wheels are individually driven, each motor or transmission
casing being connected with the foundation through a buffer.

3. A device as claimed in claims 1 or 2 cha-
racterized in that the buffer is constructed in the form of a
reaction arm.

4. A device as claimed in claim 1 to 3 charac-
terized in that two ground wheels, individually driven by a
motor, are journalled in a rocking frame and the reaction
arms are connected with the foundation near the same point of
engagement.

5. A device as claimed in anyone of the prece-
ding claims characterized in that a reaction member is arran-
ged between the opposite wheels or wheel-bogies of two rol-
ling surfaces.

6. A device as claimed in claim 5 characteri-
zed in that the wheel or bogie axles are provided on both
sides with elastic, axial buffers.

7. A device as claimed in claim 6 characteri-
zed in that the elasticities of the buffers on both sides of
the wheel or bogie are different.
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8. A device for processing sand moulds contai-
ning one or more castings in order to separate the castings
from the mould sand, to cool them and to condition the mould
sand for re-use, said device mainly comprising a horizontal
drum rotatably supported by wheels and having an inlet and an
outlet opening and at least two annular rolling surfaces ar-
ranged around the drum for the ground wheels journalled on a
foundation, at least one of said wheels being driven, charac-
terized in that each wheel consists of one or more rollers of
synthetic resin, for example, polyurethane.

9. A device as claimed in claim 8 characteri-
zed in that the annular rolling surfaces are insulated from
the drum jacket.

10. A device as claimed in claims 8 and 9 cha-
racterized in that an annular rolling surface is formed by a
circular rolling plate with one or more spacers to the drum
wall, insulating material being sandwiched between the rol-
ling plate and the drum wall.

11. A device as claimed in claim 10 characteri-
zed in that the insulation terminates at a given distance
from the drum wall:

12. A device as claimed in claims 10 and 11
characterized in that the spacer is formed by an annular pla-
te locally connected with the drum wall.

13. A device as claimed in anyone of claims 8
to 12 characterized in that at the area of a rolling surface
the drum wall is tickened.

14. A device as claimed in claim 13 characteri-
zed in that the thickened part of the drum wall is formed by
more than one layer.

15. A device for processing sand moulds contai-
ning one or more castings in order to separate the castings
from the mould sand, to cool them and to condition the mould
sand for re-use, said device mainly comprising a horizontal
drum rotatably supported by wheels and having an inlet and an
outlet opening characterized in that into the axial inlet
opening of the drum extends a substantially horizontal sup-
porting surface to the underside of which is fastened a skirt
extending up to near the drum wall.

t



10

15

20

25

30

35

o 0066931

16. A device as claimed in claim 15 characte-
rized in that the supporting surface and the skirt form part
of a suction box in front of the inlet orifice of the drum.

17. A device as claimed in claims 15 and 16
characterized in that the upwardly extending side of the drum
the skirt h;s a rim upwardly inclined from the centre.

18. A device for processing sand moulds con-
taining one or more castings in order to separate the cas-
tings from the mould sand, to cool them and to condition the
mould sand for re-use, said device mainly comprising a hori-
zontal drum rotatably supported by wheels and having an inlet
and an outlet opening and spray means arranged inside the
drum for spraying a cooling fluid characterized in that the
spray means are subdivided into relatively separated, con-
trollable sections.

19. A device as claimed in claim 18 characte-
rized in that a passage is provided in the drum wall near the
last spray section with respect to the direction of flow in
the drum.

20. A device as claimed im claim 19 characte-
rized in that an agitator is arranged on the inner side of
the drum wall near said passage.

21. A device as claimed in claims 19 and 20
characterized in that the agitator is formed by a pivotable
flap.

22. A device as claimed in claims 18 to 20
characterized in that the pivotal shaft of the flap is axial-
ly directed with respect to the drum and is located at the
front of the flap with respect to the direction of rotation
of the drum.

23. A device as claimed in anyone of claims 18
to 22 characterized in that monitoring means are arranged
along the path of the passage and on the outer side of the
drum wall.

24. A device as claimed in claim 23 characte-
rized in that the monitoring means are formed by a tempera-

ture meter.
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25. A device as claimed in claims 23 characte-
rized in that the monitoring means are formed by a humidity
meter. ,

26. A device as claimed in claim 23 characte-
rized in that the monitoring means are formed by a sensor
assessing the presence of mould sand. )

27. A device for processing sand moulds con-
taining one or more castings in order to separate the cas-
tings from the mould sand, to cool them.and to condition the
mould sand for re-use, said device mainly comprising a hori-
zontal drum rotatably supported by wheels and having an inlet
and an outlet opening characterized in that near the axial
outlet opening the drum wall is constructed in the form of a
sieve wall.

28. A device as claimed in claim 27 characte-
rized in that sand collecting means are arranged at a distan-
ce from the sieve wall on the outer side of the drum.

29. A device as claimed in claims 27 and 28
characterized in that the sand collecting means are formed by
a unilaterally opened, circular tray equipped with blades.

30. A device as claimed in claims 27 to 29
characterized in that the depth of the tray is smaller than
the length of the sieve wall.

31. A device as claimed in claims 27 to 30
characterized in that catching members are arranged on the
inner side of the sieve wall.

32. A device as claimed in claims 27 to 31
characterized in that an inwardly extending threshold is ar-
ranged near the end rim of the sieve wall.

33. A device as claimed in anyone of the pre-
ceding claims characterized in that a delivery belt conveyor
is arranged in the direction of length of and underneath the
drum.
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