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57) ABSTRACT 

A device for compacting a moulding mixture in which the 
latter is subjected to the action of compressed air by supplying 
the air into a reservoir under a pressure exceeding 20 kg/cm 
in such an amount that 3 to 40 volumes of air under a normal 
pressure are provided per unit or volume of the mixture being 
densified. Then the reservoir is discharged during a time inter 
val not exceeding 0.15 sec. by directing the flow of air into the 
mixture in a moulding box. The reservoir is formed by a 
chamber of a housing and at the external side of this housing 
under a discharge opening closed by a valve there is mounted 
a plate forming an additional chamber. The plate has holes for 
a uniform distribution of the air over the surface of the mix 
ture being compacted. 

4 Claims, 1 Drawing Figure 
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APPARATUSFOR COMPACTING AMOULDNG 
MIXTURE 

The present invention relates to foundry practice and more 
particularly, the invention relates to the compacting of a 
moulding mixture for fabrication of moulds and mould cores. 
. The sandblast method of compacting a mould mixture is 
widely used in the art. This method consists in passing com 
pressed air under a pressure of 5-7 kg/cm through a tank 
filled with a moulding mixture and mounted above a mould 
box. 
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The air passing through the tank produces a sand-air mix 
ture which through the opening in the bottom of the tank is 
fed into the mould box. 
The mixture particles gaining a speed, due to sudden brak 

ing action are compacted in the moulding box while the air 
passing through the openings (vents) in the master pattern 
plate is admitted into the atmosphere. 
The compaction of the mixture in the moulding box is pro 

vided due to the kinematic energy of the mixture particles and 
the pressure drop of the air passing through the mixture layer. 
On employing this method of compaction, it is possible to 

use only fluid and low-strength moulding mixtures which do 
not scaffold in the tank; this method does not provide for a 
required density of the mould, therefore, the moulding mix 
ture filling the moulding box is to be additionally compacted. 
Furthermore, when using this method, it is very difficult to 
compact the mixture in large-size moulding boxes as in this 
case it is necessary to employ a large-size tank whereby whole 
device becomes very bulky. 
An object of the present invention is to eliminate the above 

mentioned disadvantages. 
The specific object of the invention is to provide means for 

compacting a moulding mixture in which the mixture charged 
into a moulding box is compacted by a flow of air preliminarily 
forced into a tank in a required volume and then during a very 
short time interval being discharged directly onto the mould 
ing mixture. 
This object of compacting a moulding mixture by subjecting 

it to the action of compressed air is attained according to the 
invention, by forcing the air into a tank under a pressure ex 
ceeding 20 kg/cm and in such a quantity that 3 to 40 volumes 
of air under a normal pressure are taken per unit of volume of 
the mixture being compacted, thereafter, during a time inter 
val not exceeding 0.15 sec the tank is discharged by directing 
the flow of air into the mixture in the moulding box. 
To achieve the above, a device is proposed having a housing 

provided with a chamber which through one opening is con 
nected with a pressure source and through the other opening 
located in the housing bottom is connected with a moulding 
box, in which, according to the invention, the opening in the 
housing bottom is closed with a valve so that a tank for storage 
of compressed air is formed in the above-said chamber, while 
mounted on the external side of the bottom of the housing is a 
plate forming therewith an additional chamber, the plate 
being provided with a hole for uniform distribution of the air 
over the surface of the mixture to be compacted. 
The plate is preferably provided with a conical projection 

arranged under the opening in the housing bottom and facing 
this opening with its apex. 
Such a construction provides for more uniform distribution 

of the air flow throughout the additional chamber. 
The valve closing the opening in the housing bottom is 

preferably rigidly connected with a piston having passages for 
communicating the chamber with the pressure source, 
whereas a non-return valve is mounted between the piston and 
the valve, said non-return valve being controlled by the pres 
sure source through said passages. 
Such a construction of the valve provides for quick and reli 

able opening of the passage connecting the compressed air 
chamber with the additional chamber. 

It is most expedient to make the additional chamber widen, 
in which case its height decreases in towards the periphery of 
the plate. 
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Such a shape of the additional chamber provides for a 

uniform distribution of the airflow therein. 
The apparatus for compacting a moulding mixture ensures a 

uniform distribution of the mixture over the whole surface of 
the mould and an advantageous distribution of the density by 
the height of the moulding box (the largest density is in the 
lower layers, and the density decreases to the upper layers but 
remains sufficient and the mixture does not require additional 
compaction), in addition, this method is suitable for making 
moulds of any size. 
The above and other objects and features of the invention 

will appear more fully hereinafter from a consideration of the 
following description taken in connection with the sole figure 
of the accompanying drawing illustrating in longintudinal sec 
tion a device for compacting a moulding mixture by subjecting 
it to the action of compressed air, according to the present in 
vention, and a moulding box with a filling frame mounted on a 
master pattern plate. 
There is contemplated a compacting of a moulding mixture 

by operation with compressed air. The air is preliminarily 
forced into a tank under a pressure not exceeding 20 kg/cm in 
such an amount that 3 to 40 volumes of air under a normal 
pressure are taken per unit of volume of the mixture being 
compacted. After that, this mixture with compressed air is 
discharged by admitting the air onto the mixture in the mould 
ing box during a very short time interval (not exceeding 0.15 
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sec). 
Due to the rapid discharge of the compressed air, the latter 

instantaneously expands, and the pressure in the space above 
the moulding mixture rises acting uniformly on the whole sur 
face of the moulding mixture in the moulding box. Under such 
an action, separate volumes of the mixture in the moulding 
box can move relative to each other during the process of 
compaction travelling to that part of the moulding box in 
which the mixture is less compacted. As a result, the mixture is 
uniformly compacted throughout the whole volume of the 
moulding box. 
The air consumption per unit of volume of the mixture to be 

compacted is selected depending on the height of the mould 
ing box: the greater the height, the lesser quantity of air per 
unit of volume. For example, for a moulding box 600 mm 
high, 5 volumes of air under a normal pressure is taken per 
unit of volume of the moulding mixture, whereas for a mould 
ing box 100 mm high, 30 to 40 volumes of air is taken. Such a 
selection of the consumption of air per unit of volume of a 
moulding mixture to be compacted provides for the maximum 
compaction of the mixture at the surface of the mould. 

For carrying the above operations into effect a device is 
provided for compacting a moulding mixture by means of 
compressed air acting upon the mixture. 
A housing 1 of the device has a chamber 2 and an opening 

3. The chamber communicates through an aperture 4 in the 
bottom 5 of the housing 1 with a moulding box 6 containing a 
moulding mixture. 
The aperture 4 is closed with a valve 7 so that a reservoir is 

formed for storage of compressed air. The value 7 is rigidly 
connected by a rod 8 with a piston 9 positioned in the opening 
3. Mounted on the rod 8 between the piston 9 and the valve 7 
is a non-return value 10. For supplying the chamber 2 with 
compressed air, the piston 8 is provided with passages 11 
through which the air is fed into the chamber 2. The non 
return valve 10 has the same diameter as piston 9 (as seen in 
the drawing) and the valve 10 faces the passages 11 and is 
urged by a spring against piston9 to block passages 11. 
Mounted on the external side of the bottom 5 under the 

aperture 4 is a plate 12 which together with the bottom 5 form 
an additional chamber 13. The whole surface of the plate 12 is 
provided with holes 14 through which the compressed air is 
uniformly distributed over the whole surface of the mixture to 
be compacted. 

In the middle of the plate under the aperture 4 there is pro 
vided a conical projection 15 whose apex faces this aperture. 
This projection helps to distribute more uniformly air within 
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the additional chamber 13, which for this purpose is made so 
that its height is largest in the middle and the smallest at the 
periphery. 
The housing 1 is closed with a cover 16 having a passage 17 

through which the compressed air is supplied into the 
chamber 2. 
The device for carrying into effect the method according to 

the present invention operates as follows. 
The moulding box 6 filled with a sand-clay moulding mix 

ture is installed on a master pattern plate 18 which has an air 
discharging chamber 19. A filling frame 20 filled with the 
same mixture is put on the moulding box 6. The device for 
compacting the moulding mixture is placed on the frame 20 
from above and is reliably secured thereto for providing for a 
leaktight joint and for resisting the forces produced in the 
process of compaction. Thereafter, the compressed air is 
forced into the chamber 2 by passing through the passages 17 
and 11 open the non-return valve 10 and fill the chamber 2. 

For compacting the mixture in a moulding box having an 
area of 800 x 700 mm and a height of 400 mm at a volume of 
the chamber 2-14 dm', the air pressure should be equal to 100 
kg/cm. At these parameters, 1 dm of the mixture being com 
pacted corresponds to approximately 6 dm of air under a nor 
mal pressure. 
After filling the chamber 2 with compressed air in a 

required amount, the space 21 located above the piston 9 is 
communicated with the atmosphere through the passage 17. 
Thereupon, the non-return valve 10 is forced against piston 9 
to block passages 11 and due to the difference in the areas of 
the piston 9 and the valve 7, the piston 9 together with the 
valve 7 are rapidly moved upwards under the action of the 
compressed air in the chamber 2 to open the aperture 4 which 
is provided with a ring 22 made in the form of a widening noz 
zle. The compressed air uniformly fills the additional chamber 
13 within a fraction of a second and simultaneously, through 
the holes 14, is directed onto the moulding mixture thus com 
pacting the mixture. The compressed air passing through the 
moulding mixture and through the holes (vents) 23 provided 
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The device for compaction of a moulding mixture accom 

plished according to the present invention is reliable in opera 
tion and features a long service life. In addition, it can be in 
stalled on working moulding machines without large capital 
investments. 
We claim: 
1. A device for compacting a moulding mixture comprising 

a moulding box for the moulding mixture, a housing mounta 
ble on the moulding box, said housing having a chamber with a . 
first opening for communication with an air pressure source 
and a second opening for communication with the moulding 
box, valve means for controlling the flow of air to and from the 
chamber via said openings, and a plate mounted externally on 
said housing between the housing and moulding box and 
defining an additional chamber with said housing, said plate 
having holes which open into said additional chamber and said 
moulding box to provide uniform distribution of air over the 
entire surface of the mixture in the moulding box when the 
valve means is in a state in which compressed air flows from 

0 the first said chamber to said additional chamber, said valve 
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means comprising a first valve member for opening and clos 
ing said second opening, and a second valve member at said 
first opening to open the same under the pressure of the air 
from said source to permit the first chamber to be pressurized 
to a particular value whereupon the second valve member 
closes said first opening, said first valve member being closed 
when the second valve member is open and being open when 
the second valve member is closed. 

2. A device as claimed in claim , wherein said valve means 
further comprises a piston rigidly connected to said first valve 
member, said piston having passages leading from the pressure 
source towards said first chamber, said second valve member 
being between said piston and said first valve member in fac 
ing relation with said passages to move away therefrom under 
the pressure of the air from said source to permit the first 
chamber to be pressurized, said second valve member being 
displaceable against said piston to block further flow of air 
through said passages when said first chamber is pressurized. 

3. A device as claimed in claim 1, comprising a conical pro 
in the master pattern plate 18 is fed into the chamber 19 and 40 jection on said plate under said second opening in the housing, 
therefrom into the atmosphere. 

In the described embodiment the density of the mixture in 
the region of the mould is equal to at least 1.7 g/cm. 
The moulds produced by the above-described apparatus 

from sand-clay moulding mixtures provide for making castings 
with an increased accuracy. 
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said conical projection having an apex which faces said second opening. 
4. A device as claimed in claim 3, wherein said additional 

chamber has a height which decreases towards the periphery 
of the plate. 
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