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4. Claims. 

This invention relates to an apparatus and a 
method of renovating molding sand after the 
Same has been used in flasks in casting and from 
which it is removed. Such sand coming from 
the flasks has parts thereof burned, others baked 
and adhering together. There are pieces of 
metal and sometimes of wood in the sand and 
from the burning which has occurred ashes and 
very fine dust occur, which should be removed. 
After the sand has been once used in flasks 
in the operation of molding it is necessary from 
cost considerations to reuse the sand, with the 
addition of water, bonding material and the 
like, to properly prepare the sand for its sub 
Sequent use in molding. 
The present invention is concerned with the 

first step in the renovation of the used sand and 
has for its primary object and purpose the 
breaking up of the chunks and bodies of sand 
which are packed or otherwise adhere together, 
the removal of ashes and dust and the removal 
of metallic and wood parts which have come 
from the casting, particularly iron fins and the 
like which are not large enough to be readily 
removed either manually or in practice º mag 
netically. W 
With my invention the sand which has been 

previously used in a casting operation is pre 
pared for mixing with added materials which 
must be supplied before the sand is again in Suit 
able shape for use, and at the same time in 
crease the efficiency of the mixing machine 
which is the subject matter of a copending ap 
plication for patent fled by me... on October 26, 
1938, and bearing Ser. No. 236,979, and prepare 
and renovate the sand so that it will mix better, 
freeing the sand of all metallic fins, pieces of 
Wood and other undesired materials and remov 
ing ashes and dust in a very practical and ef 
ficient manner. 
An understanding of the invention may be 

had from the following description, taken in 
connection with the accompanying drawings, in 
which: r . 

Fig.1 is a vertical section taken from what 
may be termed the front to the rear of the ma 
chine. 

Fig. 2 is a vertical section substantially on the 
plane of line 2-2 of Fig. 1, and 

Fig. 3 is a perspective view of a detail of struc 
ture relating to the grate or screen bars which 
are spaced apart and between which the rend 
wated sand is delivered from the machine. 

Like reference characters refer to like-parts 
in the different figures of the drawings. 

(C. 83-1) 
In the construction of the machine a substan 

tially enclosed housing is provided which for pur 
pOSes of easy assembly is divided horizontally 
into tWO parts or Sections. The lower section 
has spaced apart vertical sides. between which 5 
at their front and rear edges are front and rear 
vertical end members 2. Angle bars 3 surround 
this lower portion of the housing at the lower 
end thereof and are bolted in place as shown. 
The underside of the housing is open, the sand 10 
being delivered from the machine at such open 
under side usually to a conveyor belt which is to 
carry the renovated sand to the mixing machine 

, for the next step in preparing the sand for mold 
ing Lise. 
The upper Section of the housing has two 

spaced apart vertical sides 4 immediately above 
and in the same plane with the sides f, and a 
front 5 immediately above and in the same plane 
with the front member 2 of the lower part of the 20 
housing. The upper and lower sections of the . 
housing are connected together by angle bars. 
such as indicated at 6 in Fig. 1, it being evident 
that the bolt connections permit a ready assem 
bly of the parts. At the upper side and at the 25 
rear part of the housing is a top 7 extending 
Over approximately one-half of the upper side 
of the housing to which a second top or cover 
plate 8 is hingedly connected by hinges shown 
at 0. Angle bars 9 are bolted at the upper ends 30 
of the sides for connection of the top member 
7 and the front 5, and the hinged "cover mem 
ber 8 may have the bolts which connect it to 
said angle bars removed, permitting lifting for 
access to the interior of the machine when de- 35 
sirable or necessary. 
At the inner side of the housing and particu 

larly at those portions where the sand which 
is to be operated upon strikes against the 
housing, it is lined with wear plates if to 40 
inclusive. The plates and 2 are at the 
inner sides of the sides 4, the wear plates 3 
and 8 are of sector-like shape as best shown. 
in Fig. 1 and cover a portion of the lower parts : 
of the side plates 4 and of the upper parts of 45 
the side plates, of the housing. The plate 5 
is at the inner side of the vertical front 5 and 

, those at 6 and underneath the cover or top 
members 7 and 8. Such plates are bolted in 
place and can be readily removed and replaced 50 
by removing the bolts when after a period of 
operation of the machine the wearing away of 
the plates has made it advisable that they be: 
replaced with new ones. - . . . 
Near the lower portion of the housing at each 55 
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in Fig. 3, alternate bars-carry both the Wedges. . 
2, it is quite the same thing to have each of 

20 

30. 

2. 
side thereof two spaced apart curved guide bars 
8 and are secured at the inner side of each side 
of the housing. The curved edges of the wear 
ing plates 3 and 4 come against the upper 
curved edges of the bars 8 (Fig. 1). Between 
these pairs of spaced apart bars 8 and 9 screen 
or grate bars 20, preferably of tool steel, are lo 
cated, extending across from one side to the 
other of the housing, and having their ends re 
ceived and guided between the curved guide bars 
f8 and 9. Alternate bars 20-at their ends have 
wedge blocks 2 secured thereto by a pin 22 (Fig. 
3), the wedges serving to space the adjacent, 

2,233,728 
end of the entrance chute 28 and go to the in 
terior of the machine. 
A short distance in front of the sand conduct 

ing chute 28 is a chimney 29 having a damper 30 
therein, the lower end of the chimney communi 
cating with the interior of the machine through 
openings made in the plates 7 and 6. A fan 
housing 3 is disposed above and connected to 
the upper end of the chimney 29 from which 
añ outlét 32 leadiš - to any ädesired º place in the 
foundry where the machine is used, the fan 
acting to draw dust, ashes and other sufficiently 
light materials upwardly and project them out 

bars short distances apart and thereby making through the outlet at 32, the degree of suction a grating or Screen for sand to pass through. being controlled by the position of the damper 30, 15 
It is of course to be understood that while, as 

the bars at each end carry one of the wedges 2 
instead of alternate bars carrying two of them, 
The wedges 2 may be turned about the axis of 
the pin 22, thus permitting the bars 20 to be 
turned over or reversed in position, for example 
when they become worn at their upper edges. 
In such case a turning over of the bars presents 
the new lower edges of the bars at the upper 
side, thus permiting the bars to be used twice as 
long as would be the case if it was necessary to 
replace them after the upper edges thereof had 
become worn.' 
The end bars 20 of the curved screen or grat 

ing come against an angle bar stop 23 and a 
heavy breaker plate 24 which hold them against 
movement or displacement. The stop provided 

35 by the member 23 is bolted in place at the inner 
side of the front member 5 of the housing after 
the screen bars have been assembled between 
the curved guides 8 and 9. The breaker plate 
24 which is relatively thick and heavy is guided 

go' by the spaced guides provided by the angles 25 
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and 26, the latter extending upwardly and to the 
rear from the lower curved bar 9 and forwardly 
from the inner or upper curved guide 8. The 
guide 25 is longer than the guide 26 and extends 
to the top of the housing. At its upper portion 
it serves, together with a third guide angle bar 
26a located above the breaker plate 24, to hold 
a closure plate. 27. It is of course to be under 
stood that the guiding bar structure including. 
the angle bars 25, 26 and 26a is duplicated at 
each side of the machine and that the breaker 
plate and the plate 27 above it at their ends are 
received and guided by said angle guide bar 
members, . . . . . 
The sand which is to be treated and renovated. 

is entered into the housing through an entrance. 
stack 28 located at the rear portion of the hous 
ing, the cover member 7 and its wearing plate 6. 
underEneath having openings in conjunction with 
the passage through the chute 28. In practice 
the sand which has been shaken out of the flasks 
after a molding operation is carried by a conveyor 
of the endless belt type which delivers the sand 
to the upper end of the chute 28. The pulley. 
adjacent the upper end of the entrance chute 28. 
around which the conveyor passes is of magnetic. 
character so that heavier pieces of iron: which 
may be in the sand are carried around the pulley: 
and do not drop into the upper end of the chute 
but drop from the conveyor belt after its' lower;" 
run has been carried away from the magnetic. - 
pulley. However smaller pieces of iron, fins, wood. 
pieces and the like, will not be drawn through the 
sand or be held with sufficient forcé and they, together with the sand, will drop into the upper 

???? 

The binged cover member 8 has over it a dome shaped housing 33, the entire bottom of which 
is open at 34. to the interior of the machine. A 
vertical partition 35 extends lengthwise of the 

... housing 33 and has its upper edge spaced from 
the top of the dome. Forwardly of the partition 

O 

20 

35 is located a grating, or screen. 36 inclined on 
gittidinally of the housing and having its lower 
end communicating with a disposal pipe 36a. 
This dome and screen act to eliminate chunks 
of material from the sand as hereafter explained. 

Between their front and rear edges and at the 
lower portions thereof the sides 4 and the wear 
plates, at the inner sides thereof are cut away 
to provide openings.37. A shaft 38 passes through 
the machine, at its end portions extending be 
yond said openings, and is mounted for rotation 
in bearings 39 carried on horizontal shelves 40 at 
the outer sides of the machine, and which are 
supported and reinforced by braces 4 (Fig. 2). 
Within the machine and between its sides the shaft is equipped with a plurality of preferably 
equally spaced disks 42. A plurality of rods 43, 
shown as four in number, extend through said 
disks a short distance within their peripheral 
edges, the rods being disposed 90° apart. On said 
rods between the disks, steel knives 44 are swing 
ingly...connected, the rods passing through said 
knives near one end thereof. These knives 44 on 
anyone of the rods 43 are mounted between al 
ternate disks, as shown in Fig. 2. The outer ends 
of the knives when they are extended radially 
outward from the center of the shaft 38, follow 
a path slightly within the edges of the screen 
or grating bars 20. (Fig.1). 
In the operation of the machine the shaft 39 

is rotated at high speed, approximately 1000 
R. P. M., in any suitable manner. It can be 
directly connected with an electric motor or 
through gearing interposed between the motor 
and the shaft, or as shown in Fig. 2, it may be 
driven by a belt passing around a pulley 45 at 
one end of the shaft. When thus rotating, the 
knives through centrifugal force are extended 
radially outward as in Fig. 1. . . . . . . 
The sand, dropping by gravity.through the en 

trance chute. 28, is struck forcibly by said knives 
and any chunks, or masses of sand which adhere 
together are in effect exploded apart, at least 
the lumps, chunks or balls of sand are disinte 
grated and the sand grains substantially sep 
arated from each other and from any wood parts, 
fins or other metal parts while the burned sand, 
ashes and dust are also fully separated. 
The suction fan at 3 is draws air from the in 

terior of the machine upwardly through the chim 
ney at 29, which air is supplied to the interior 
of the machine through the openings at 37. This 
introduction-of-an-air current is considerably 
aided by the rotating névement of the shaft 38, 
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the disks 42 and the knives 44 which have the 
action of a centrifugal fan or blower tending to 
draw air into the machine through openings 37 
and distribute it radially. The light dust, ashes 
and the like are carried by the upward current 
of air and in this manner separated from the 
Sand. The sand in its separated granular form 
will pass through the narrow slots between the 
bars 20. Any materials within the sand such as 
iron fins or other pieces of iron or wood of any 
character, will not pass between the bars 20 but 
will be carried by the knives 44 around the bar 
grating or Screen and will leave said knives and 
be thrown upwardly through the rear of the open 
ing 34 into the domed housing 33 and striking 
the curved top thereof will be carried over unto 
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the screen 36. Some of the sand particles will 
also be carried over unto this screen 36 and will 
sift through the screen and drop back through the 
Open lower part of the housing 33 into the interior 
of the machine. The screen 36 may be sufficient 
ly inclined so that particles dropping thereon 
will slide by gravity to its lower end and be dis 
posed of through the pipe 36a. 
The mechanism described and the process 

which is performed thereby is very practical and 
useful for the renovation of molding sand which 
has been used and is to be reconditioned or reno 
vated for subsequent use. The breaker plate 24 is 
of a heavy structure in cross section for the 
reason that it is particularly subject to the wear 
ing or abrasive action of the sand, as such sand 
is initially thrown against it with heavy force, 
the breaking up of the lumps being accomplished 
by the knives striking the sand and by the sand 
striking against the breaker plate 24. Such break 
er plate as well as substantially all other parts 
of the machine which are thus subject to heavy 
Wear are very readily replaceable in the machine 
which is of a structure such that its disassembly 
is readily accomplished. In such disassembly of 
the housing of the machine, particularly the 
upper part thereof which receives a very great 
portion of the wear, the shaft 38 and the parts 
carried thereby are not disturbed. The upper 
part of the housing can be entirely removed by 
lifting it upwardly and can be replaced by lower 
ing it from above with the shaft 38 and the disks 
and knives carried thereby remaining assembled 
in place. . 
With the construction of machine as described, 

the objects and purposes of the invention above 
recited are completely and fully attained. The 
machine of course may be used for other purposes 
than renovating used molding sand, for example, 
in the pulverizing of limestone in preparing it 
for the manufacture of cement. The rotation of 
the shaft 38 has been stated as in the neighbor 
hood of 1000 R. P. M. but of course such rotation 
may be changed in accordance with differing con 
ditions of operation. 
Having thus fully described my invention, what 

I claim and desire to secure by Letters Patent is 
as follows. 

claim: 
1. A machine for renovating molding sand hav 

ing therein ashes, dust and portions held together 
in lumps comprising, a main housing to receive 
said sand, a grating in the bottom of said housing 
to pass the renovated sand, a plurality of rapidly 
rotating knives in said housing to contact the 

3 
Sand as it enters the housing, an outlet chimney at 
the upper part of the housing having a suction 
fan therein, a second housing adjacent said chim 
ney above and to one side of said knives and an in 
clined screen occupying a portion only of said 
Second housing having its lower end leading to a 
point outside the housings, whereby the dust and 
ashes stirred up by said knives will be drawn out 
through the chimney and the lumps will be 
thrown upWardly on top of said screen to carry 
out Solid refuse and permit the sand particles to 
be returned to the main housing. 

2. Amachine for renovating molding sand hav 
ing therein ashes, dust and portions held together 
in lumps comprising, a main housing to receive 
Said Sand, a plurality of rapidly rotating knives in 
said housing to contact the sand entering therein, 
an Outlet chimney having a suction fan therein, a 
second housing in the upper part of said main 
housing above and to one side of said knives, and 
an inclined screen in Said second housing termi 
nating outside thereof and occupying only a por 
tion thereof to provide a passage between the 
Screen and a side of the second housing, whereby 
the dust and ashes stirred up by said knives will 
be drawn out through the chimney and the lumps 
Will be thrown upwardly through said passage 
onto said screen which will carry out the solid 
refuse and permit the sand particles to return to 
the main housing. 

3. Amachine for renovating molding sand hav 
ing therein ashes, dust and portions held together 
in lumps comprising, a main housing to receive 
said sand, rapidly rotating means in said housing 
to contact the sand entering therein and stir up 
the dust and ashes and throw upwardly the lumps 
therein, a second housing in the upper part of 
said main housing above and to one side of said 
rotating means, a screen in said second housing, 
a passage in said second housing to receive the up 
Wardly thrown lumps and direct them to said 
screen, whereby the solid particles of the lumps 
will be carried away and the remaining sand 
particles permitted to return to the main housing, 
and means for withdrawing from said main hous 
ing the dust and ashes stirred up by said rotating 
eans. 
4. In a machine of the class described, a hous 

ing into which used molding sand is adapted to be 
delivered, the lower side of said housing being 
Open, a pair of curved guide bars spaced from 
each other located at the inner side of each side 
of the housing, spaced apart removable grate bars 
carried at their ends between said guide bars, 
pivotally mounted reversible spacers on some of 
Said bars, means for holding the grate bars against 
movement, a horizontal shaft, swinging knife 
members connected with and movable with said 
shaft, said knife members at their outer endslying 
slightly within the inner edges of said grate bars, 
Suction means for withdrawing ashes, dust and 
light materials from the upper portion of the 
housing, a domed housing located above the upper 
side of the front portion of the sand receiving 
housing, there being an opening from said sand 
receiving housing to said domed housing at the 
lower front portion of the latter, and conveyor 
means mounted in said domed housing for dis 
posal of heavy materials thrown upwardly by said 
knife members into the domed housing. 
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