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This inwention has to do With formation Of 
Sand nolds and the like as used in foundries for 
Casting molten metal therein. More Specifically 
the inwention is directed to a new and improved 
method and apparatus for forcing molding Sand 
into intimate contact with a pattern and over 
its entire Surface with the same or substantially 
the same pressure regardless of variations in 
pattern contour wherein the resulting mold Will 
be of uniform hardness throughout. 

Prior to the present invention the conventional 
methods employed for making Sand molds and 
Cores fell into five general classes as follows: 
1. Hand and pneumatic hammer ramming 
2. Jolt method 
3. Squeeze method 
4. Sand Slinging 
5. Air blowing 

In the first of the foregoing methods the fiask 
is filled With loose Sand and the Sand packed in 
close contact with the pattern by individual 
bOWS. Great Care haS to be taken leSt SectionS 
of the Hold are rammed too hard and others not 
hard enough. If the Sand is rammed to,0 hard 
throughout the mold it Will not have Suficient 
flexibility to withstand the strain Set up by the 
Shrinking metal during cooling. If the Sand is 
not ram?led hard enough it will not have Suff 
cient sürength to stand the weight of the molten 
metal cast therein. In addition if the mold is 
not ranned hard enough it will wash with the 
Funning Stream of molten metal as it fills the 
1101. 
in the jolt method the fiask with its pattern in 

place is filled with loose Sand and is placed upon 
the table of a jolt machine which is operated by 
an air System and cylinder. The table with the 
fiask, pattern and Sand is alternately raised and 
lowered with a wiolent jolt in which the body of 
Sand through inertia is packed against the pat 
tern. The resulting hardness of the mo?d is de 
termined by the height of the Sand above the 
warying contour of the pattern. The greater the 
height of Sand above the pattern the harder the 
Surface of the mold will be and the lesser the 
height the lesser the hardness. The constant 
jolting is extremely destructive of the pattern, 
fiask and the machine itself. The noise de 
Veloped by the operation of such apparatus is 
hard for the Operator or others to bear. 
In the Squeeze method the flask is filled with 

loose Sand Over the pattern and pressed or 
SCllee?ed by a board actuated by means Such as 
a pneumatic cylinder or by hand through a rack 
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and pinion. Where the contour of the pattern 
does not wary in height a great dealthe Sand Will 
conform suficiently to prowide a reasonably ewen 
mold hardneSS. However, When there are large 
differences in height the pressure boards must 
be prowided with protuberances arrived at 
through cut and try So that the Sand Will be 
forced into the deeper cavities. It is common 
practice to combine the squeeze method With 
jolting in the Same machine. 

In the Sand slinging method a high Speed im 
peller drives a Stream of Sand With great Velocity 
against the pattern into the flask until the fiask 
is filled. Due to the abrasiveness of the Sand 
the equipment is Subjected to Sewere Wear, The 
cost of the equipment is high and as a result 
becomes impracticable for Small Castings and 
moderate quantities Of large CastingS. 
The air blowing method is used almost exclu 

sively in the making of coreS. A hopper designed 
in such manner as to become air tight is placed 
Over the opening of a core box or mold. High 
pressure air is then applied to the upper Surface 
of the Sand in the hopper. The Sand then is 
pushed and blown by the welocity of the air into 
the cavity of the core bOX Or mold. Vents must 
be provided in Corners and pockets S0 that the 
welocity of air will not be diminished. In most 
instances the air blowing process does not lend 
itself to the making of molds. In many cases 
the blowing process for large cores must be Sup 
plemented by hand tucking and ramming. 
An object of the present invention is to ower 

cone objections and disadvantages arising in 
connection with methods and machines hereto 
fore employed for making Sand molds and cores. 
In accordance with the present invention there 
are provided a nowel method and apparatus for 
forcing molding sand into contact With a pat 
tern by employing direct air or fluid pressure 
to force molding sand into intimate contact with 
a pattern and over its entire Surface with the 
same or substantially the same pressure regard 
less of Wariations in contour of the pattern 
whereby the resulting mold will be of uniform, 
or substantially uniform, hardness throughout. 
To prewent the pressure medium from forcing 

its way through the molding sand to the surface 
of the pattern there is provided an elastic mem 
brane to separate the pressure medium from 
the molding sand. For accomplishing this result 
a pressure chamber is prowided With the elastic 
membrane forming one of the Sides. A Suitable 
frame or the like is used to clamp the mem 
brane to the chamber thus prowiding an air Or 
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liquid type seal. Due to the pressure exerted 
on the molding sand a means is provided to 
clamp the flask between the pressure chamber 
and a base on which it rests. The shape and 
size of the pressure chamber will wary in rela 
tion to the type of molding to be done and the 
shape and thickness of the elastic membrane can 
change in shape and thickness as may be re 
quired. 
The process can be applied to otherwise con 

Ventional molding practice. With the pattern 
in place in the fiask, the flask is filled with mold 
ing sand. The pressure unit is then placed 
upon the flask and hield or clamped against the 
flask in Operating position With the elastic mem 
brane in juxtaposition to the molding Sand. Air 
01 other Suitable pressure medium is then ad 
mitted to the pressure chamber to build up pres 
Sure therein. The pressure in the pressure cham 
ber of course acts equally in all directions and 
the elastic membrane is forced against the mold 
ing sand in the fiask with equal pressure exerted 
on each Square inch Of the molding Sand, the 
elastic membrane being stretched as determined 
by the contour of the pattern. The sand thus is 
pressed to a uniform compactness against the 
pattern regardless of peaks, walleys or pockets 
in its contour. This automatically prowides equal 
Or Substantially equal mold hardness throughout 
Which in prior practice requires practice, skill, 
judgment and cut and try development. After 
the Sand has been compacted the pressure in 
the pressure chamber is released. The unit i? 
then removed from the fiask. 
With the pressure chamber and elastic meln 

brane taking the place of heavy, cast cylinders, 
pistons, frames and extension arms as nowem 
ployed on conventionalmachines, the present ap 
paratus for carrying out the process weighs and 
COStS Only a fraction Of the former. In the preS 
ent invention the molding action is extremely 
rapid and practically efortless, thereby increas 
ing production with a given amount of humain 
efort and time. The operation is also silent, 
Whereas the noise due to conventional jOlt-Squeeze 
molding machines poses a serious employe rela 
tions problem. With mechanical parts reduced 
to a, minimum and the Smooth molding action 
provided by air or othar fluid, wear and tear on 
the apparatus is drastically reduced over that of 
machines employed theretofore. 

Reference is hereWith ma de to the accompany 
ing drawings in which: 

Figure 1 is a perspective View of One form of 
an apparatus in accordance With the invention 
which is adapted to carry Out the process forming 
a part of this invention. 
Figure 2 is a Sectional View of the pressure 

chamber of the apparatus of Figure 1. 
Figure 3 is a Sectional View showing the rela 

tion of the prassure chamber and filled flask prior 
to admitting air or other pressure fluid to the 
pressure chamber. 

Figure 4 is a sectional View generally similar 
to Figure 3 with the arrangement of parts aS 
they appear after entry of air or other pressure 
fluid to the pressure chamber. 

Figure 5 is a view with parts broken away and 
im section showing the relation of the elastic 
membrane and other parts of the form of pressure 
chamber shown in Figure 2 and showing adjacent 
side walls of the pressure chamber meeting one 
another on a relativelylarge radius. 

Figure 6 is a Sectional view of a portion of a 
modified form of elastic membrane which may be 
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4 
employed when adjacent side walls of the pres 
sure chamber have a relatively sharp radius at 
the junction thereof, the elastic membrane being 
shown in free position prior to entry of air 01 
other pressura medium to the pressure chamber. 

Figure 7 is a view in. section of the form of 
pressure chamber and elastic membrane of Figure 
6 in operative position on the filled flask and 
after entry of air or other fluid to the pressure 
chamber. 

Figura 8 is a view with parts broken away and 
in Section of the form of construction of Figure 6 
and showing adjacent walls of the pressure cham 
ber meeting one another on a Small or Sharp 
radiuS. 
Referring to the drawings there is Shown a 

base 0 on which rests a drag 2. On the drag 
rests a cope 4 and on which in turn is a flask 
extension (6, the seweral parts of the fiask being 
held in position by pins 8. 
Above the fiaskisa pressure chamber indicated 

generally by 20. The pressure chamber is nade 
up of an inwerted box-like member 22 of metal Ol' 
other suitable rigid material of suficient strength 
to withstand the requirad pressure and a thin rub 
ber membrane 24 secured at its periphery to a 
flange 26 on the invertad box-like member by 
means of frame 28 and cap-screws 30. The thin 
elastic membrane thus forms the lower wall of 
the pressure chamber and the frame clamps the 
elastic membrane to the flange to form an air Ci' 
liquid Seal. Above the pressure chamber and Con 
nected thereto by a ball and socket Connection 
indicated generally by 32 is a Screw 34 having 
at the upper end thereof handles 36 whereby the 
screw can be rotated in either direction. The 
screw passes through a bridging member 38. th:8 
outer ends of which are adjustably held in posi 
tion by rods 49 extending upwardly from the base 
| 0, said rods having threads 42 at the upper por 
tions thereof which pass through the ends of the 
bridging member 38. Nuts 44 secure the bridge 
to the threads on the rods. By means of the 
construction just described the pressure chamber 
can be raised and lowered as will be readily ap 
parent. 
The pressure chamber has an opening 43 (See 

Fig. 1) therein for entry and release of air o! 
pressure fluid to or from the pressure chamber. 
Also shown is a pressure gage 48. The pressure 
chamber also may be provided with One Or m01'e 
went passages 50. The vent passages are closed 
When the pressure chamber is lowered into CCn 
tact with the flask by means of a valve 52 which 
is moved by means of a finger 54 contacting the 
flask. A spring 56 behind valve 52 is adapted 
to bias the valve toward open position. The pu!- 
pose of the went passages is to prewent damage to 
the elastic membrane should air or other preS 
sure medium be accidentally admitted to the 
pressure chamber before it is firmly in contact 
With the fiask. 

Figure 2 shows the pressure chamber with the 
rubber membrane in its free position. Figure 3 
shows the pressure chamber forced into contact 
With tha fiask With the elastic membrane in COll 
tact With loose or non-compacted sand 58 in the 
tory portion of the flask and before air or Cthe?" 
fluid has been admitted to the Chamber. The 
rubber membrane 24 iS Stretched and Cll'Wed up 
Wardly as indicatad. Also shown in Figure 3 iS 8 
pattern. 60 having upwardly projecting portions 
62 and 64. The drag also has a pattern 66 there 
in about Which Sand has been previously com 
pacted and on which pattern rests the pattern 60. 
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It will be understood, of course, that the in 
Wention does not require the Specific form Of ap 
paratus just described and the pattern about 
which the molding sand is to be compacted may 
simply rest within the flask on a table Support 
ing both the pattern and flask. With the parts 
in the positions shown in Figure 3, air or Other 
pressure medium isthem admitted to the pressure 
Chamber and this forces the rubber membrane 
downward?y into the position shown in Figure 4, 
thus compacting the loose Sand in the cope and 
flask extension and about the pattern. 69. Since 
the pressure in the pressure chamber is equal im 
all directions the pressure applied to the Sand is 
equal in all directions and the sand is compacted 
equally or substantially So about the pattern and 
the projecting portions thereof to prowide a mo?d 
having substantially equal hardness throughout. 
The compacted sand is indicated at 6 i in Figure 
4. From the theoretical standpoint the less the 
thickness of the rubber membrane the better since 
the function of the membrane is simply to keep 
the air or other pressure medium from escaping 
through the molding sand. However, from the 
practical standpoint, an extremelythin membrane 
may be too easily ruptured by the fluid pressure. 
The preferred practice at present therefore is to 
employa rubber membrane of approximately 3;" 
in thickness. The pressure may wary with the 
type of sand and the degree of mold hardnessre 
quired. A typical and ilustrative example is an 
air pressure of about 75 pounds per Square inch. 

After the Sand has been Compacted by the fluid 
pressure as just described, the pressure in the 
pressure chamber is released and thereafter the 
pressure chamber removed from the fiask. The 
molding Operation then continues along conven 
tional lines. 
Where the Side Walls of the pressure chamber 

(and the corresponding fiask) meet each other 
with a relatively large radius therebetween as 
ilustrated at 70 in Figure 5, the rubber mem 
brane may be simply a flat sheet as illustrated in 
Figures 2 and 5. Where the side Walls of the 
pressure chamber meet each other with a rela 
tively Small or Sharp radius therebetween as illus 
trated at 72 in Figure 8 it is preferred to employ 
a rubber membrane Of a, form ilustrated in Fig 
ureS 6 and 8 inclusive. Figure 6 ilustrates the 
free position of therubber membrane before pres 
Sure has been admitted to the pressure chamber. 
As seen in Figure 6, this form of rubber mem 
brane is shaped with a downwardly extending 
portion 74 adjacent the frame 28. Theremainder 
76 of the rubber membrane of Figure 6 in its 
free position is similar to that of Figure 2. Fig 
ure 7 ilustrates the Shape of the modified form 
of elastic membrane after the pressure chamber 
has been Secured to a filled fiask and pressure 
admitted to the pressure chamber. This modified 
membrane prowides more uniförm compacting 
action at the relatively Sharp Corners of the form 
of flask shown in Figures 6 to 8 inclusive, than is 
obtained by the form Shown in Other figures. 
Warious Changes and modifications Of the Spe 

cific embodiments of my inwention described 
herein may be made without departing from the 
principles of the inwention. 
I claim: 
1. In an apparatus for making Sand molds, a 

fiask for containing molding sand and a pattern, 
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a preSSure chamber having a thin elastic mem 
brane forming One Wall thereof, means formow 
ing the pressure Chamber relatively to the fiask, 
means for holding the pressure chamber against 
the flask With the thin elastic membrane in 
juxtaposition to molding sand in the flask, a went 
p0rt in the pressure chamber, a Walve for closing 
and Opening the port, Said valve being Spring 
biased toward its opening position, means ac 
tuated by movement of the pressure chamber into 
contact with the flask for closing said valve, and 
meansfor admitting pressure fluid to the pressure 
chamber to apply pressure to the elastic mem 
brane whereby molding Sand is compacted about 
the pattern. 

2. An apparatus as defined in claim 1 in which 
the elastic membrane is of rubber having an ap 
proximate thickness of *. 

3. In an apparatus for making sand molds, a 
flask for containing molding sand and a pattern, 
a pressure chamber hawing a thin elastic mem 
brane forming one wall thereof, meansformoving 
the pressure chamber relatively to the fiask, 
means for holding the pressure chamber against 
the flask with the thin elastic membrane in 
juxtaposition to molding sand in the fiask, a went 
port in the pressure chamber, a walve for closing 
and Opening the port, said valve being spring 
biased toward its opening position, a finger con 
nected to said valve adapted to engage said flask 
upon movement of the pressure chamber into 
contact with the flask to move the valve to clos 
ing position, and means for admitting pressure 
fluid to the pressure chamber to apply pressure 
to the thin elastic membrane whereby molding 
Sand is compacted about the pattern. 

4. An apparatus as in claim 3, in which the 
thin elastic membrane is rubberhaving a thick 
neSS Of approximately 3 inch. 

5. In an apparatus for forming sand molds, a 
fiask for containing molding sand and a pattern, 
a pressure chamber having a thin elastic mem 
brane forming one wall thereof, said membrane 
being located for juxtaposition with molding sand 
in the fiask, an exhaust vent portin the pressure 
chamber, means for admitting pressure fluid to 
the pressure chamber to apply pressure to the 
elastic membrane whereby molding sand is com 
pacted about the pattern, and valve means for 
Said vent port connected to said pressure cham 
ber actuated by relative movement between said 
chamber and said sand and fiask assembly for 
prewenting escape of said pressure fluid when said 
membrane is located in juxtaposition to sald 
nolding Sand. 

RAPRI I. ILEE. 

REFERENCES CITED, 
The following references are of record in the 

file of this patent: 
UNITED, STATES PATENTS 

Number Name Date 
1,072,738 King -------------- Sept., 9, 1913 
1,616,601 Van Siclen ---------- Feb. 8, 1927 
2,178,385 4Alward ------------ Oct. 31, 1939 

FOREIGN PATENTS 
Number Country Date 

406,014 France ------------ Sept, 23, 1913 
10436 Great Britain ------------of 1884 

  


