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Axel G. Granath, Chicago, 111., assignor to Herbert Simp 
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Filed Sept. 6, 1963, Ser. No. 307,042 
2 Claims. (Cl. 22-36) 

The present invention relates generally to apparatus 
for feeding material and more particularly to new and 
improved apparatus for ?lling foundry mold ?asks with 
foundry sand. 

In ?lling mold ?asks it is highly desirable that the 
sand immediately adjacent the pattern be packed into 
the ?ask with less density to permit expansion of the 
metal during molding operation while at the same time 
requiring the sand at the outside of the ?ask to be packed 
with greater density to prevent mold disintegration during 
handling of the ?lled ?asks. 

Accordingly, it is an object of the present invention 
to provide new and improved apparatus for ?lling mold 
?asks with foundry said wherein the sand immediately 
adjacent the pattern is deposited loosely thereon in an 
aerated condition and then the ?ask is rapidly ?lled up 
with densely packed sand to provide a strong mold which 
will withstand rough handling without breakage or dis 
integration of the sand in the mold. 

Previously, such devices for ?lling mold ?asks have 
been complicated and cumbersome in that they generally 
included two or more belt conveyors, a vibrating screen 
or riddle ‘and a centrifugal sand slinger and at least two 
discharge mechanisms, one for depositing the loosely 
packed sand and another for depositing the densely packed 
sand into the mold ?asks. It is therefore another object 
of the present invention to provide a new and improved 
apparatus for ?lling molding sand wherein a single mech 
anism is provided to deposit sand in the ?ask initially 
in a loosely packed state and then in a densely packed 
state. 
Another object of the present invention is the provi 

sion of a new and improved apparatus as described above 
which is simple in operation and construction, relatively 
small in size, virtually foolproof and dependable in op 
eration and relatively inexpensive to construct and op 
erate. 

Brie?y, these and other objectsand advantages of the 
of the present invention are accomplished by the pro 
vision vof a new and improved method for ?lling mold 
?asks with foundry sand wherein ?asks to .be ?lled 
are positioned below a single sand ?lling apparatus and 
initially a thin stream of moving sand is directed into 
the ?ask around the pattern therein in an aerated and 
loosely packed‘ condition. After the pattern is su?i 
ciently covered with the loosely packed sand, a rapid 
?ow of sand is directed into the ?ask in a tightly packed 
condition until the ?ask is full in order to back up the 
loose sand and thus provide a strong mold in which the 
sand will not readily disintegrate if handled roughly. 
The apparatus of the present invention comprises a hop 
per positioned above the ?asks to be ?lled for holding 
a supply of foundry'sand. The hopper is provided with 
a sloping wall having an enlarged opening adjacent the 
lower end thereof. An endless belt conveyor is posi 
tioned to underlie the enlarged opening and is provided 
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with a downwardly ‘moving cleated belt which moves 
in a plane coincident with the sloping wall of the hopper 
thus acting as a downwardly moving wall of the hopper 
to drag sand from the bottom thereof directly into the 
?ask. The lower end of the hopper is provided with 
an opening adjacent the upper surface of the belt and 
a movable discharge door is provided to 'control the 
size of the opening and thus control the discharge of the 
sand. 

In ?lling a ?ask, the discharge door is initially main 
tained in ‘a closed position wherein ‘only a small clear 
ance is present between the leading edge of the door and 
the upper surface of the moving belt. 
in this position, only a small amount of sand is dragged 
out of the bottom of the hopper through the small clear 
ance by the cleats on the belt and is deposited in a thin 
stream into the mold ?asks. This dragging action thor 
oughly aerates the sand and deposits it loosely on the 
pattern in the mold ?ask directly below. When the 
pattern is covered with an appropriate amount of loosely 
packed sand, the discharge door is opened widely, and 
the head of the sand in the hopper plus the action of the 
belt direct a large amount of said downwardly into the 
?ask to tightly packed and ?ll the ?ask. 
For a better understanding of the present invention, 

reference should be had to the following detailed de 
scription when taken in conjunction with the drawings, 
in which: 

FIG. 1 is a cross-sectional view of the mold ?ask ?lling 
apparatus of the present invention taken substantially 
along line 1-—-—1 of FIG. 4; 
FIG. 2 is an enlarged, fragmentary, detailed view of 

one of the side walls of the discharge chute shown in 
FIG. 1; ' 

FIG. 3 is an elevational view partly in section of the 
apparatus of FIG. 1 taken substantially along the line 
3—3 of FIG. 4; 
FIG. 4 is a side elevational view of the apparatus of 

- FIG. 1; and 
FIG. 5 is a detailed view of the discharge door of the 

apparatus of FIG. 1. 
Referring now more particularly to the drawings, there 

is illustrated an apparatus indicated generally by the ref 
erence numeral 10 for ?lling mold?asks with molding 
sand and constructed in accordance with the features of 
the present invention. The apparatus 10 includes a hop 
per 12 containing a supply of molding sand 14. The hop 
per is provided with side walls 16 and a sloping bottom 
wall 18 which has an enlarged opening 20 de?ned adja 
cent the bottom end thereof. ' 

Positioned to underlie the enlarged opening 20 in the 
sloping bottom wall 18, there is provided an endless belt 
conveyor mechanism indicated generally by the reference 
numeral 22. The conveyor mechanism 22 includes an 
endless rubber belt 24 having transverse ridges or cleats 
24a thereon and the belt is positioned to completely cover 
the enlarged opening 20 of the sloping wall 18 and lie 
in a plane which is generally coincident therewith. The 
belt 24 moves downwardly in the direction shown by the 
arrows 26 and forms a downwardly traveling bottom wall 
for the hopper 12. The ridges 24a of the belt can be in 
tegrally formed on the outer covering of the belt and can 
be triangular in cross-section as shown, or other type of 
cleats such as wood slats may be bolted to the belt. 
The conveyor 22 is provided with a frame structure in~ ' 
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cluding side channels 28 and cross-members 3t), and a plu 
rality of backing boards 32 are secured to the cross-mem 
bers to provide backing support for the moving belt 24. 
The forward end of the conveyor is provided with a take 
up pulley 34 mounted on a take-up shaft 36 which is’ 
supported for rotation by a pair of take-up bearings 38. 
The bearings 38 are mounted on angle brackets 40 secured 
to the side channels 28 and adjusting means 42 are pro 
vided to move the bearings as necessary to adjust the ten 
sion on the belt. 
The belt is driven by a head pulley 44 carried on a head 

shaft 46 which is supported for rotation in a pair of bear 
ings 48 supported on angle brackets 50 attached to the 
side channels 28. The head shaft 46 is driven by means 
of a torque arm gear reducer 52 carried on one end 
thereof. The reducer 52 is driven by a belt 54 and elec 
tric motor 56 which is adjustably mounted on a motor 
base 58 attached to one of the side members 28. The 
motor base 58 is additionally secured to the sloping wall 
18 of the hopper by an angle member 69 which is welded 
to the wall 18 as well as to the ends of the side mem 
ber 28. The lower end of the conveyor 22 is supported 
from the hopper by means of side angles 64 which are at 
tached to the side walls 16 of the hopper. 

In order to prevent sand from the hopper from leaking 
out between the upper end of the conveyor 22 and the 
upper edge 20a of the opening 20 in the sloping wall 18 
of the hopper, there is provided a strip of belting material 
66 which is adapted to overlie the belt 24 at the point 
where it starts its downward travel along the hopper bot 
tom. 
of the side walls 16 are in close proximity to the upper 
surface of the traveling belt to prevent leakage of sand 
along the side of the conveyor. 
The lower end of the hopper 12 is provided with an en 

larged discharge hood 68 having side walls 70, a top wall 
72 and a front wall 74. This hood is provided in order 
to maintain a large quantity of sand in readiness for 
rapid discharge from the hopper. The lower end of the 
hood is open as at 76 so that a large quantity of sand 
can be rapidly discharged therethrough. 

In order to control the discharge of sand from the dis 
charge hood 68, there is provided a clam-shell door 78' 
having a pair of side walls 80 which are pivotally secured 
to the side walls 70 of the hood by means of pivot pins 82. 
The clam-shell door is provided with a curved forward 
door plate 84 (FIG. 5) which is curved on a slightly 
larger radius than the lower ends of the side walls 78 of 
the hood. The curved door 84 is provided with a lead 
ing edge 84a which is recessed back from the lower edges 
80a of the sides 8%) in order to accommodate a strip of 
?exible rubber belting 86 which is secured to the door 
84 by means of a metal strip 88 and bolts 90. The strip 
of belting 85 forms a transverse ?exible leading edge 
for the clam-shell door and when the door is in the 
closed position as shown in FIG. 5, the strip is positioned 
to engage the upper surface and ridges 24a of the mov-‘, 
ing belt 24. Movement of the clam-shell door about the 
pins 82 in the direction as shown by the arrow 92 is ac 
complished and controlled by means of an air or hy 
draulic cylinder 94, having one end pivotally attached to 
a bracket 96 of the hopper and the other end pivotally at 
tached to a bracket 98 on the clam-shell door. In order 
to con?ne the stream of sand as it discharges from the 
hood 68 when the clam-shell door is opened widely, there 
is provided a discharge chute 106 which is supported fromv 
the side channels 28 by means of a pair of angle frames 
102. The chute has a pair of opposed side walls 104 
having lower edges formed by ?exible rubber strips 166 
positioned to engage the upper surface of the belt 24.. 
These strips are adjustable for wear and are held in po 
sition by means of metal strips 168 and bolts 110. 

Prior to operation of the apparatus, the hopper 12 is 
?lled with molding sand 14 while the clam-shell door 78 
is in the closed position as illustrated in FIG. 4 . A mold 

In addition, as is seen in FIG. 2, the lower edges 
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?ask to be ?lled is positioned below the discharge chute 
100 and the belt conveyor 22 is then started by the oper 
ator. As the belt 24 moves in the direction shown by the 
arrows 26 with the clam-shell door 78 in the closed posi 
tion, only a small amount of sand is dragged from the hop 
per because of the interaction between the ridges 24a of 
the moving belt 24 and the ?exible strip 86 of the clam 
shell door. This small ?ow of sand is directed down 
wardly in a thin stream in the general direction of the 
arrows 111 into the ?ask to be ?lled. Because of the rela 
tively thin stream of ?owing sand and the ?exing action 
of the strip 86 relative to the moving cleats or ridges 24a 
on the belt, the ?owing sand is thoroughly aerated as it 
falls downwardly into the ?ask to loosely cover the mold 
pattern therein. ‘During this time, sand is loosely packed 
around the pattern and in a well aerated condition so 
that the mold will permit the metal to expand during the 
molding process. 

After a coating of loosely packed sand has coveredv 
all parts of the pattern within the mold ?ask to‘the de 
sired depth, the cylinder 94 is actuated. to open widely 
the clam-shell door 78 and thus provide for a rapid dis 
charge or dumping of the sand from the discharge hood 
68 of the hopper into the ?ask. Because the door is 
opened widely, and there is little or no obstruction to the 
?ow of sand, and because of the action of the moving 
belt under the in?uence of the head pressure of the sand 
in the hopper, the sand is rapidly dumped into the ?ask 
in a tightly packed condition to back up the loosely 
packed sand immediately adjacent the mold pattern in 
the ?ask. This produces a mold ?ask which is strong 
and will resist crumbling or disintegration during rough 
handling, yet still provides for expansion of the metal in 
the mold because of the loosely ‘packed sand imme 
diately adjacent the metal. 
From the foregoing description, it can be seen that the 

present invention provides a new and improved method 
of ?lling mold ?asks with sand which is efficient and 
rapid and does not require complex apparatus as have 
previous methods. 
ent invention is easy to operate and construct, rapid and 
reliable in operation and accomplishes the desired result 
with a minimum of moving parts. 

While a particular embodiment of the present inven 
tion has been shown and described, it will be understood 
that various modi?cations will occur to those skilled in 
this art and, it is, therefore, contemplated by the ap 
pended claims to cover all such modi?cations that fall 
within the true spirit and scope of the invention. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. Apparatus for directly ?lling mold ?asks with gran 

ular material comprising hopper means positioned above 
said ?asks for holding a supply of said granular material, 
said hopper means having a sloping wall with an enlarged 
opening adjacent the lower end thereof, endless belt con 
veyor means positioned to underlie said enlarged opening, 
said conveyor means including a transversely cleated belt 
moving downwardly along a plane substantially coincident 
with said sloping wall forming a downwardly traveling 
moving wall portion and a discharge door pivotally se 
cured at the lower end of said hopper means, said door 
having a ?exible leading edge extending transversely a 
distance at least equal to said enlarged opening, means 
for moving said leading edge into and out of engagement 
with said belt to control the discharge of said granular 
material moving with said conveyor means out of said 
hopper means, whereby said leading edge ?exes in re 
sponse to engagement with said cleats when said leading 
edge isjengaged with said belt thereby facilitating the 
discharge of aerated granular material. 

2. Apparatus as de?ned in claim 1 wherein there is 
additionally included a discharge chute positioned down 
wardly from said discharge opening having a pair of side 
walls extending along opposite sides of said belt conveyor 

Moreover, the apparatus of the pres-v 
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and a top Wall joined thereto, said side Walls having ?exi 
ble strips along the lower edges thereof adapted to closely 
overlie the upper surface of said moving belt. 

568,583 
899,640 

1,031,073 
1,288,832 
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