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UNITED STATES 

2,680,889 

PATENT OFFICE 
2,680,889 

CORE BLOWING APPARATUS 
Heinrich J. B. Herbruggen, Cleveland, Ohio, as 
signor to The Federal Foundry Supply Co., 
Cleveland, Ohio, a corporation of Ohio 
Application April 9, 1952, Serial No. 28,31 

(C. 22-10) 16 Claims. 

This invention relates to a system and appa 
ratus for blowing cores and molds and, more 
particularly, is concerned with a core blowing 
apparatus having a controlled fluid pressure oper 
ating system. 

Basically, the core blowing apparatus of the 
type under consideration embodies a sand trans 
fer chamber supported in operative relation to a 
core or mold box which may be positioned in 
core blowing relation to the sand chamber by 
means of a clamp or lift arrangement. The posi 
tioning and blowing operations may be controlled 
individually or automatically in successive re 
lated stages. Among the difficulties attending 
such operations is the proper sequential control 
of such related Successive operations. Improper 
sequential control of the operations or inade 
quate safeguards against individual functional 
Operation of Sonne apparatus component which is 
unrelated to the overall core blowing operation 
present a number of difficult problems. 
By way of example, the usual sequence of oper 

ations contemplates that the core or nold box 
be securely and properly in position before the 
core blowing operation takes place. Likewise, 
Optinuin Operation requires that the Sand Chan 
ber be exhausted after the blowing operation is 
completed sufficiently to prevent the escape of 
sand under pressure into the surrounding en 
vironment should the core or nold box be re 
moved from operative position. Such improper 
operating sequence may create unfavorable work 
ing conditions and endanger the Operation, as 
well as decrease the output of the apparatus and 
increase wear and tear to Such an extent as 
to offset, reasonable maintenance. 

Accordingly, it is an object of this invention 
to provide a core blowing apparatus having a con 
trolled fluid pressure operating system which will 
automatically insure proper sequential operation 
of the respective core blowing functions of the 
apparatus. 
Another object of the invention relates to the 

utilization of the frane and supporting men 
45 bers as fluid pressure conduits in the operating 

system, 
Briefly, in accordance with this invention there 

is provided a core blowing apparatus including 
a sand transfer chamber which has provision 
for the admission and discharge of air and sand 
and, also including a fluid pressure operated re 
novable cover cooperating as a gate between the 
chamber and a sand storage hopper. The sand 
transfer chamber is operatively supported rela 
tive to a movable core or mold box support that 
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is positioned into operative core blowing rela 
tion by means of a fluid pressure controlled lift 
mechanism while the supporting frame and in 
termediate supporting structures are utilized ad 
Vantageously as fluid pressure conduits in the 
Operating system. 
The invention further embodies a common fluid 

preSSure operating system for positioning the 
cover in Operative relation over the sand cham 
ber which positioning automatically applies op 
erating pressures to pneumatic controls for the 
lift Enechanism and for the admission of air to 
the Sand transfer chamber. The pneumatic con 
trols automatically delay the admission of the 
Operating preSSure within the chamber until after 
the lift mechanism has initially moved the core 
box or noid into core blowing relation with re 
Spect to the chamber and, after the core blow 
ing operation is completed, automatically delays 
the return or release of the lift mechanism to 
Separate the core box or mold from the blow 
chamber until and in response to a predeter 
nigned reduction of the operating pressure Within 
the Sand transfer chamber. The system also 
automatically provides for the removal of the 
cover into Sand charging position in response to 
a predetermined reduction of fluid operating 
preSSure Within the lift mechanism, thereby in 
Suring that the cover is not removed from the 
chamber until after the lift mechanism has been 
released. 
In the drawings, 
Fig. 1 is a vertical view of the core blowing 

apparatus structure illustrating in partial cross 
section the interior construction of the principal 
Operating members; 

Fig. 2 is a horizontal view taken along the lines 
2-2 in Fig. 1, illustrating in plan view one of 
the pneumatically positioned core or mold box 
Supporting arms; 

Fig. 3 is a Schematic illustration of a portion 
of the operating system connected in plan view 
With the cover Operating mechanisin as shown 
at A-A, which is a partial view of the appa 
ratus taken along the lines A-A in Fig. 1, and 
With the sand transfer chamber as shown at 
B-B, which is a partial view of the apparatus 
taken along the lines B-B in Fig. 1 of the draw 
ings; and, 

Fig. 4 is a diagrammatic illustration of a con 
bined pneumatic and hydraulic operating System 
for the apparatus of Fig. 1 schematically illus 
trating only the basic operating members es 
sential to such operation. 

Referring now to the preferred embodiment in 
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Fig. 1 of the drawings, there is shown a rigid 
frame for supporting the operating members of 
the core blowing apparatus of this invention 
which frame embodies a pair of spaced vertical 
pilla's and , each of which are hollow tubu 
lar like members adapted to serve as conduits in 
the operating System as will be hereinafter more 
fully described. Each of the pillars are supported 
by base members 2 and 3 and are rigidly secured 
together at the top by a cross member 4. The 
CrOSS member A has suitable spaced coupling 
niembers 5 and 6, each of which are hollow so 
as to provide communicating reservoirs between 
each of the hollow pillars G and and the cor 
responding connecting conduits 27 and 97 to 
the operating system respectively. Connecting 
rods and 8 extend through the corresponding 
Coupling members and pillars and are each pro 
vided at the top end with nuts 9 and 20, which 
threadingly engage the top end of the corre 
Sponding connecting rod, and at the bottom end 
With nuts 2i and 22, which engage corresponding 
bearing Surfaces 23 and 24 on the base members 
2 and 3. Thus, when the respective nuts at 
the ends of the connecting rods are tight, the 
entire structure is made rigidly secure to provide 
a rigid rectangular frame for the operating ele 

- ments or members of the core blowing appa 
ratu.S. 
The croSS member 4 carries a sand hopper 30 

which communicates through the cross member 
to feed Sand into a sand transfer chamber 5 
operatively disposed therebelow. The sand 
transfer chamber 50 is in the form of a hollow 
cylindrical member open at the top and having 

- an annular baffle 5 , of lesser diameter, concen 
trically mounted therein. The transfer chamber 
is provided with a renovable base in the form of 
a blow-plate 52 having a central core blowing 
opening 53 which is adapted to communicate with 
a COre Or mold box cavity that may be operatively 
Supported therebelow. The removable blow plate 
52 may be coupled to the cylindrical chamber 5 
through an externally accessible coupling spider 
54. The baffle 5 forms a sand chamber 55 with 
in the transfer chamber and the space between 

- the baffle and the external cylindrical wall of the 
transfer chamber provides an air space about the 
Sand chamber by means of which air under 
preSSure may be admitted through a plurality of 
Openings in the baffle 5A to the sand chamber 55. 
The Sand chamber 55 is provided with an agi 

tating member 58 having annular spaced stirring 
elements 59 which are secured to a ring gear 60 
Operatively positioned in bearings within the air 
Space in the chamber for rotation along the top 
edge of the baffle 5. A pinion 6, shown in dotted 
lines in Fig. 1, coacts with the ring gear 6 with 
in the air Space to drive the ring gear and ro 
tate the Stirring elements 59. The pinion 6 may 
be carried on a shaft 62 extending through the 
external cylindrical wall of the transfer chamber 
50 and in turn coupled to a source of driving 
power such as a motor 65. 

Referring now to Fig. 3 of the drawings, and 
particularly to the portion designated B-B 
therein, the Sand transfer chamber 50 is shown 
Supported from the pillar 9 by hollow arms 70 
and Which extend from opposite sides of the 
cylindrical chamber wall towards the pillar 0. 
The extended ends of the supporting arms are 
pivotally coupled to a rotatable sleeve 4 on the 
pillar through a hollow horizontal shaft 75 
which communicates interiorly with the hollow 
interior of the respective Supporting arms 70 and 
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4. 
7. The ends of the supporting arms adjacent 
the transfer chamber 50 are likewise coupled 
through another hollow horizontal shaft S With 
the air space in the transfer chamber 50. The 
hollow shaft 75 also communicates intermediate 
its ends through a pneumatically controlled valve 
with the hollow interior of the pillar it, thereby 
providing continuous valve-controlled connuni 
cation from the interior of the pillar 8, through 
the hollow shaft (5), thence through the Sup 
porting arms G and 7 and the hollow Shaft 6 
to the air space of the transfer chamber 59, as 
will be hereinafter more fully described in con 
nection with Fig. 4 of the dra WingS. 
The apparatus is intended to blow either cores 

or moles and is provided with a pair of Supports 
80 and 8 therefor which enables a high nunnber 
of blowing operations per working hour. The 
core or mold supports 80 and 8 are each mounted 
for pivotal movement about a corresponding Sup 
porting pillar of the apparatus frame, as shown 
in Figs, 1 and 2 of the dra Wings. Each Support 
ing arm has an opening 82 therethrough with an 
inwardly turned lower flange 83 upon which a 
pattern plate 86 may be Supported. The size of 
the opening through the arra is Such that a flask 
or core box 86 may be supported on its upper edge. 
The flask or core box is preferably provided with 
an inwardly turned lower fiange 85 which par 
tially extends transversely into the opening 82 for 
engagement by the marginal edges of the pattern 
plate 84 or by a hydraulic lift platen, as will be 
hereinafter more fully described. 
The frame carries a self-contained pneumati 

cally-controlled hydraulic lift mechanism which 
includes a hydraulic fluid piston-chamber 9 Sup 
ported on a cross member 9 rigidly extending be 
tween the base members 2 and 3 of the frame. 
The hydraulic fluid chamber 90 is provided with 
an intermediate baffle 32 for supporting a lift 
piston rod 93 which carries an operating lift 
piston 94 within the chamber 9 in the area, above 
the baffle 92 and a lifting platen 95 at the end 
external to the chamber 99. A conduit 96 con 
municates between the portion of the fluid cham 
ber 9 above the baffle 92 and the hollow interior 
of the pillar to convey hydraulic fluid through 
the pillar into the chamber 9, whereby dis 
placement of the fuid. Within the pillar and 
chamber 9 will move the operating piston 94 and 
the lift platen 95 to position the flask or core box 
86 in operative core blowing engagement with 
the blow plate 52 of the transfer chamber 53. It 
is of course understood that any type of fluid 
pressure may be utilized to provide the necessary 
lift action. 
The pillar is connected at the top through 

the coupling member 6 to a conduit 9 which is 
in turn connected to a compound hydraulic valve 
mechanism comprising a casing 209 having a 
ball check valve 23 and a differential slide valve 
22 which open separate hydraulic fluid paths 
through the casing 209 to a hydraulic fluid reser 
voir 20 depending upon whether pneumatic op 
erating preSSure is applied to or released from the 
Surface of the hydraulic fluid within the reser 
voir 20, as will be hereinafter more fully de 
Scribed in connection with Fig. 4 of the drawings. 
The application of pneumatic pressure to the 
hydraulic fluid within the reservoir 2 will cause 
a displacement of fiuid through the compound 
valve mechanism in a direction to move the op 
erating piston 94 upwardly and thereby lift the 
platen 95 and the fiask or core box 86 into op 
erative engagement With the blow plate 52. 
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Further displacement moves the entire assembly 
of the platen 95, fask or corebox 86, and transfer 
chamber 50, into operative core-blowing engage 
ment with a cover 22, as will be hereinafter more 
fully described. 

Referring again to Fig. 3, where like numerals 
designate like parts, there is schematically illus 
trated a portion of the operating System con 
nected in plan view at B-B with the transfer 
chamber 50 through the pneumatic pressure con 
veying supporting arms 70 and which are 
operatively coupled through the pneumatically 
controlled valve OO to the interior of the Sup 
porting pillar 0. 
The pneumatically controlled valve 100, which 

opens the transfer chamber 50 through the hollow 
supporting arms ) and 7 to a source of pneu 
matic pressure 200 (Fig. 4) which is in turn con 
nected to the pillar to through coupling member 
15 and conduit 207 consists of a valve body which 
has an overhanging head of on the pillar side of 
the port O4 with a shank portion 02 that ex 
tends for a small distance parallel to the sides of 
the port and then is bevelled inwardly toward the 
valve rod f 93 which threadedly engages the Shank 
02 of the valve body at one end and extends at 

the other end into a chambered extension of the 
hollow shaft 75. The chambered extension of 
this hollow shaft 75 forms a chamber 95 which 
carries a T-shaped piston 6 which is Supported 
at the extended end of the valve rod 03 So that 
the piston C6, rod 03, and valve 100, move ax 
ially as a unit. Such movement is limited in one 
direction by interlocking engagement between the 
underside of the head .07 of the T-shaped piston 
06 and the inturned marginal edges 8 of the 

piston chamber 05. - 
The piston chamber 05 is provided with a fur 

ther extension if f which has a pneumatic pres 
sure inlet adapted to receive a pin f2 that 
is fixedly carried by the head 7 of the T-shaped 
piston 6. A sinuous opening 4 3 is formed in 
the chamber extension 0 to connect the inlet 

With the piston chamber 95. This sinuous 
opening 3 is normally blocked from theinlet f: 
when the T-shaped piston. S. is in a position 
to close the valve 0. - 
A bleeder opening 44, of much Smaller cross 

section than the sinuous opening 3, communi 
cates separately and distinctly from the inlet if 
with the piston chamber f05, so that when pneu 
matic operating pressure is admitted to the inlet 

from a connecting conduit 90, it passes 
through the bleeder opening - 4 to the piston 
chamber 5 and slowly moves the T-shaped pis 
ton C6 in a direction to open the valve 00. 
The bleeder 4 and sinuous opening 3 pro 

vide a compound, successively acting inlet for ad 
mitting pneumatic operating pressure to the pis 
ton chamber 5 which results in a delayed open 
ing of the valve 00. The distance that the piston 
06 and its pin 2 must move before opening the 

sinuous opening 3 to communication. With the 
inlet if f is equivalent to the axial length of the 
shank portion (2 of the valve do so that the 
valve 60 does not establish communication be 
tween the hollow shaft 75 and the pillar f) until 
the T-shaped piston 06 has moved a stufficient 
distance to open communication between the in 
let f and the sinuous opening 3. Then, since 
the sinuous opening 3 is of larger cross section. 
than the bleeder opening 4, the rate of opening 
movement of the valve () will consequently in 
crease to open communication between the hollow 
shaft 75 and the pneumatic operating pressure 
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within the pillar. G. This construction enables a 
delayed opening of the valve too after application 
of pneumatic operating pressure to the inlet if 
for a length of time sufficient to allow the hy 
draulic lift mechanism to operate to move the 
core or mold box into operative core blowing en 
gagement with the transfer chamber 50, thereby 
preventing admission of core blowing pneumatic 
pressure within the transfer chamber 50 before 
the apparatus is ready, as Will be hereinafter 
more fully described in connection with the Oper 
atting system schematically illustrated in Fig. 4 
of the drawings. 

Referring again to Fig. 3 of the drawings there 
is also schematically illustrated a portion of the 
operating System connected in plan view at A-A 
with the top of the frame and the combined gate 
and cover assembly 26 and associated operating 
mechanism. The combined gate and cover as 
senbly 20 is in the form of a sector of a circle 
having a circuilar gate opening f2 angularly 
spaced from a depending circular annular flange 
422 forming a cover 23 and air exhaust, chamber 
for the transfer chamber 50. The combined gate 
and cover assembly f2 it is pivoted at its apex 
to a horizontal extension 25 from the croSS 
member 4 so that either the opening 2 or the 
cover portion 23 may be alternately positioned 
coincident with the opening in the Sand transfer 
chamber 59. 
The hopper 38 is carried by the cross member f4 

in axial vertical alignment with the transfer 
chamber 58 so that when the combined gate and 
cover assembly f2 is positioned with the opening 
2 coincident therewith, the sand will be guided 
into the transfer chamber 50 and, when the com 
bined gate and cover assembly f2O is positioned 
so that the depending annular flanged closed por 
tion 22 surmounts the opening in the transfer 
chamber 50, it acts as a closure for the hopper 30 
as well as a cover 23 for the transfer chamber 50. 
A floating annular ring 26 loosely surrounds the 
discharge end of the hopper 30 so that it rests on 
the combined gate and cover assembly 20 and 
acts as a scraper across the gate opening f2. 
during closing movement of the cover portion 23. 
The Cross member 4 is provided with another 
horizontal extension 29 which pivotally supports 
a piston chamber if 30 with a piston 3 movably 
Supported therein. A piston rod 32 extends out 
Wardly from the 2hamber 3 towards pivotal en 
gagement with the combined gate and cover as 
senably 20 and the piston 3 is pneumatically 
operated for reciprocation. Within the chamber 
30 to move the combined gate, and cover assem 
bly f20 into open and closed position relative to 
the transfer chamber 50. 
As previously indicated, the depending annular 

flanged portion 22 of the cover acts as an air 
exhaust chamber for the transfer chamber 50 
and has a valve controlled exhaust port 40. A 
Suitable screen and filter f45 is supported within 
the annular depending flange portion 22 to pre 
Went Sand from the "transfer chamber 5 from 

is exhausting through the cover and port 40 to the 
atmosphere. 

Fig. 3 of the drawings also illustrates at A-A 
the mechanically positioned slide valve 50 which 
Enay be positioned to establish communication be. 
tween a pneumatic pressure inlet conduit, 5 and 
a connecting conduit 55 which is in turn con 
hected to other pneumatically operated pistons, 
as Will be hereinafter more fully described in 
connection with Fig. 4 of the drawings. A valve 
casing 152 for the slide valve 50 may be sup 
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ported as shown on the cross member 4 or on the 
pillar 0. The slide-valve 59 is in the form of a 
piston having a piston rod 53 extending exter 
nally towards the movable combined gate and 
COver assembly 2. So that whenever the assembly 
f2 is positioned by the pneumatically controlled 
piston f3 to close the transfer chamber 5), the 
adjacent end of the assembly engages the piston 
rod 53 to shift the piston f 50 and to open com 
munication between pneumatic pressure inlet 5 
and the connecting conduit 55. 
A common operating system is diagram 

matically illustrated in Fig. 4 of the drawings, 
wherein the pertinent operating members of the 
apparatus are schematically shown. Thus, as 
shown in Fig. 4, a Source of pneumatic air pres 
Sure 20) is connected through conduits 23 and 
57 to the casing 60 of the hand-operated toggle 

slide valve 6 for communication with the con 
necting conduit 65. The connecting conduit 
f65 has a branch 66 communicating with the 
Operating pistOn 9 of a spring-pressed slide 
valve Ti and another branch 67 communicating 
with the inlet 5 of the mechanically positioned 
Spring-pressed side valve 59. 
The application of pneumatic pressure to the 

Operating piston positions the spring-pressed 
slide valve f in its casing 2 to connect the 
conduit 75, which communicates with the piston 
chamber 30, directly with the source 2). 
through conduit 6. The slide valve 7 also 
isolates the casing 2 from communication with 
an atmospheric release valve casing 240, as will 
be hereinafter more fully described. 
There is a difference in area, on opposite ends 

Of the pistOn 3, and the conduit S has a 
branch T communicating directly with the 
chamber 39. On the reduced area, Side of the 
pistOn 3f, while the conduit 75 connects the 
Source 29 from the slide valve casing 2 to the 
enlarged area, side of the piston 3. Thus, due 
to the difference in piston area, with like pneu 
matic pressures acting on each side of the piston 
3 after the toggle valve 6 is opened, the pis 
ton 3 is noved in a direction to close the cover 
23 over the opening in the transfer chamber 

50 whereupon the assembly 2 engages the pis 
ton rod 53 to move the slide valve 50 to a po 
sition establishing communication between the 
inlet f5 and connecting conduit 55. 
The conduit 55, on the other side of the slide 

valve casing 52 has a branch 80 communicat 
ing with a spring-pressed transfer chamber ex 
haust controlling piston 4f and another branch 
90 communicating with the inlet f of the 

pneumatically controlled valve 20 of the trans 
fer chamber 50. Thus, when the gate and cover 
assembly f2 is positioned to close the transfer 
chamber 50, the slide valve 50 is mechanically 
positioned to apply the Source pressure to close 
the exhaust port 40 and to initiate the open 
ing movement of the valve (). 
The conduit 89 has another branch 35 which 

applies the pneumatic air pressure from the slide 
valve casing 52 to the operating piston of a 
spring-pressed slide valve 20, which controls 
the admission of pneumatic pressure from the 
source 200 through the conduit 203 and connect 
ing conduit 204 to the hydraulic fluid reservoir 
2). The slide valve 23) also isolates the casing 
202 from communication with the atmospheric 
release valve casing 226, as will be hereinafter 
more fully described. Thus, consequent upon 
the mechanical positioning of Side valve 50 to 
apply pneumatic pressure to the conduit 55, 
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there is a simultaneous application of pneumatic 
pressure to the transfer chamber exhaust pis 
ton A, to the inlet fli, and to the operating 
piston of the slide valve 20. 
When the slide valve 20 is pneumatically 

positioned to admit air pressure from the Source 
20 to the hydraulic fluid reservoir 20, a branch 
conduit, 2 applies this pressure to the large 
area, side of another spring-pressed slide valve 
2 f2 which, due to the dissimilar areas of the 
valve body ends, closes the return hydraulic path 
from the pillar to the reservoir 2fO. At the 
same time, the pneumatic pressure in the reser 
voir 20 acting on the surface of the incompres 
sible hydraulic fluid displaces such fluid through 
the ball check valve 2 3, the pillar , and the 
piston chamber 90 to move the operating piston 
94 and lift platen 95 to position the core box or 
fiask 86 into operative engagement against the 
blow plate 52. Further displacement of hydrau 
lic fluid in this direction moves the entire as 
sembly of the flask or core box 86 and the trans 
fer chamber 5 into operative engagement With 
the cover 23. Since the side waive 22 main 
tains - the return path for the hydraulic fluid 
closed under the action of pneumatic pressure 
from conduit 2 and the ball check valve 23 
acts as a stop to prevent a reverse displacement 
of hydraulic fluid through its path, the opera 
tive members of the apparatus will remain in 
clamped engagement until the pneumatic oper 
ating pressure is released. 
As previously described, the mechanical posi 

tioning of the slide valve 50 applied pneumatic 
pressure to the inlet at the same time as it 
was applied to the operating piston of the Spring 
pressed slide valve 204. The distance that the 
T-shaped piston 99 must move under bleeder 
pressure from the bleeder opening 4 before 
full pneumatic pressure is applied from the 
sinuous opening 3 is such that the valve 100 
will not open until the core box or flask 86 and 
transfer chamber 50 have been securely clamped 
together with the cover 23 in operative core 
blowing position. Thus, the delayed application 
of pneumatic pressure from the pillar to the 
transfer chamber 5 in Sures that no sand Will 
be forced into the Surrounding environment to 
the detriment of the operator and apparatus 
and, after the valve ?o has opened, the pneu 
matic pressure enters the transfer chamber 59 
through the hollow Supporting arms and 
and passes through the openings in the baffle 
5, thence through the blow opening 53 and into 
the flask or core box 86. During the blowing 
operation, the stirring elements 59 are rotated 
by the motor 65 and a uniform transfer of sand 
is effected from the transfer chamber 50 into 
the flask or core box. 
At the same time as pneumatic pressure is ad 

mitted to the transfer chamber 50 from the pillar 
, pneumatic Operating pressure is also admitted 

to the conduit 2 ft through the hollow shaft 
75 and is applied to the casing 22 of a differen 
tial slide valve 22 at the large area, end of the 
valve. The reduced area, side of the differential 
valve 22 is coupled through a conduit 222 to 
the slide valve casing 202 and, since at this 
stage of the operation the slide valve 20 is po 
sitioned under pneumatic pressure to isolate the 
casing 292 from the casing 220, the only pneu 
matic pressure acting on the slide valve 22 is 
at the enlarged end and it moves the slide valve 
22 to a position to close an atmospheric vent 
223 in the casing 220. 

  



2,680,889 
9 

After the core blowing operation is completed, 
the toggle slide valve 6 is hand positioned to 
isolate the connecting conduit 65 from the 
Source 200 and to connect it to an atmospheric 
vent 62 in the valve casing St, thereby re 
leasing to atmosphere the pneumatic operating 
preSSure from the branch conduits SS and 6. 
through the connecting conduit 65 and also 
from the branch conduits 55, 18, 9) and 95 
through the one way check valve 230 and the 
connecting conduit f65. This release removes 
pneumatic operating pressure from the spring 
pressed exhaust piston 4 which opens the 
transfer chamber 50 to the atmosphere through 
the exhaust port 40 and also removes pneumatic 
operating pressure from the inlet , allow 
ing the pneumatic pressure in the pillar t, act 
ing against the valve f(, to close that valve and 
isolate the transfer charnoer 5 from the source 
of pneumatic operating pressure 200. Likewise, 
the release of the pneumatic operating pressure 
from the branch conduit 95 through the check 
valve 239 allows the spring-pressed slide valve 
20 to isolate the hydraulic fiuid reservoir 20 
from the Source 26) and also to establish con- 2 
munication from the reservoir 2 through the 
casing 292 to the atmospheric release valve cas 
ing 220. However, since the opposite end of the 
slide valve 22 f is of larger area, the slide valve 
22 remains stationary and continues to block 3. 
the release of pneumatic pressure fron the res 
ervoir 28 through the atmospheric vent 223. 
Thus, the hydraulic fluid in the reservoir 29. 
'emains under pneumatic operating pressure 
and maintains all of the Operating members of 
the apparatus in Secure camped core. blowing 
relation. 

in the meantime, pneumatic. pressure has been 
exhausting through the port 40 from the trans 
fer chamber 50 and has consequently been re 
ducing the pneumatic operating pressure in the 
conduit, 25. For illustrative purposes, if the 
ratio of areas of the Slide valve, member 22 
were 4 to 1, the slide valve 22 would not move...to: 
uncover the atmospheric vent 223 until the pneu 
natic pressure in the transfer chamber 50 and 
the canduit 25 were reduced to one-quarter. Of 
that acting at the other end of the slide valve. 
22, which latter is substantially the entire op 
erating pneumatic pressure within the reservoir. 
26. Thus, it is readily seen that by suitable 
choice of differential areas for the valve member 
22, the pneumatic operating pressure will not 
be released from the hydraulic lift mechanism. 
until after the pneumatic pressure within the 
transfer chamber 50 has been reduced to a pre 
determined safe amount So as not to be Sufi 
ciently strong to force sand out of the chamber: 
into the surrounding environment. 
. After the atmospheric vent 223 has been opened: 
in response to the predetermined reduction of 
pneumatic pressure within the transfer chamber 
50, the hydraulic lift mechanism will still not 
release the operating members until the pneu 
matic pressure within the reservoir 210 and the 
conduit 2 if is reduced a predetermined amount 
depending upon the ratio. between the differ 
ential end areas of the slide valve. 22 which, 
again for exemplary purposes of illustration, may 
be in the ratio of 4 to 1, resulting in an opening 
of the return hydraulic path when the pneumatic 
pressure in the reservoir 2 0 and branch conduit 
2 has been reduced to one-quarter of that: 
of the source: The release of the slide valve 22. 
to open the return path for the hydraulic fluid. 
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allows a return displacement of hydraulic fluid 
acting under the weight of the operating men 
bers through the operating lift piston 93. 
The release of the pneumatic pressure from 

the branch conduit 86 allows the spring-pressed 
Slide valve to isolate the coinduit, i5 from 
the Source 25 and connects it through the cas 
ing 2 to the atmospheric release valve casing 
24. The valve casing 24 and slide valve 24 
therei) are similar to the casing 226 and slide 
Valve 22 and the enlarged end portion of the 
Casing 286 is connected through the conduit 222 
and valve casing 23 to the branch conduit 204, 
which at this stage of the operation is in con 
runication with the hydraulic reservoir 20. 
The Smaller end area of the valve casing 240 
is in corin linication with the piston chamber 
3 on the enlarged side of the piston 3 through 

the valve casing 2 and conduit 5. However, 
due to the differential end areas of the slide valve 
member 25, the valve member 24 will be posi 
tioned Within the casing 240 to isolate casing 
25) from the at hosphere vent 243, thereby pre 
venting the release of the pneuinatic operating 
pieSSure froin the chamber 3). The valve.nem 
ber 28 operates similarly to the slide valve 22 
and will not nove to open the casing 249 to the 
atmosphere until the pneumatic pressure in 
line 222 is reduced a predetermined amount, 
Which in accordance with the foregoing illus 
trative examples, may be when such pressure is 
reduced to one-quarter of that of the source. 

it is readily apparent that the pneumatic 
pressure in line 222 is substantially the same 
pleumatic pressure that exists within the hy 
diaulic reservoir 20 and branch conduit 2. 
Thus, the pneumatic pressure in the piston 
chamber 39 will not be released to amosphere 
until the hydraulic lift has been released and at 

{:} that tile the pneumatic pressure from the Source 
acts through the conduit branch against the 
Smaller area end of the piston 3 to open the 
cover 23, and position the opening 2 under 
the hopper for a re-charge of sand, thereby in 

5 suring that the combined gate and cover assem 
bly 20 is not positioned for re-charging of the 
transfer chamber 50 until the hydraulic lift 
mechanism has completely released the operat 
ing members of the apparatus and returned them 
to re-charging position for a new core blowing cycle. 
Thus, the core blowing apparatus and oper 

atting system of this invention automatically in 
Sures proper sequential operation of the re 

5 spective core blowing functions of each com 
pOnent of the apparatus So as to Safeguard the 
operator and maintain favorable working con 
ditions With a minimum of maintenance and 
an optimum production. The apparatus and 
system also efficiently utilizes the structural 
components to their maximum extent wherever 
possible by combining their functions operatively 
in the structural-positioning and support of 
the components and in the functions of the op 
erating system. 

I have shown and described what I consider 
to be the preferred embodiments of my inven 
tion, along with similar modified forms and Sug 
gestions. and, it will be obvious to those skilled 
in the art, that other changes and modifica 
tions may be made without departing from the 
scope of my invention as described by the ap 
pended claims. 
I claim: . 

is .1. Ip a core. blowing. apparatus adapted for op 
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eration from a Source of fluid pressure and pro 
Wided with a movable core box operatively Sup 
ported below a Sand transfer chamber having a 
Sand discharge opening adjacent the core box 
and Open at the other end to receive Sand therein, 
a fluid pressure operated lift for moving said core 
box into operative engagement with the transfer 
chaaber, a removable cover for Said transfer 
chanber, valve means adapted to be positioned by 
Said cover in the ciosed position to automatically 
apply operating fluid pressure from the Source 
to said lift and to said transfer chamber, and 
fluid preSSure controlled Valve means adapted to 
be positioned by the applied pressure for coaction 
in Said transfer chamber to delay admission of 
fluid pressure thereto until after said lift has 
moved the core box into operative engagement 
with said transfer chamber. 

2. In a core blowing apparatus provided With 
a Sand transfer chamber having a Sand receiv 
ing Opening and a Sand discharge Opening and 
Surmounting a movable Core box, a fluid preSSure 
controlled lift for moving said core box into op 
erative core blowing engagement With the dis 
charge Opening of Said Sand transfer chamber, 
Said Sand transfer chamber having a fiuid pres 
Sure controlled inlet for admitting fluid pressure 
therein, a renovable cover for the Sand receiving 
opening of said transfer chamber, said cover 
being provided with a fluid pressure controlled 
exhaust for Said transfer chamber, fluid pressure 
controlled means Supported adjacent said cover 
and adapted to be positioned by Said cover in 
the closed position to automatically apply fluid 
operating pressure to operate Said lift, to open 
said chamber inlet, and to close said fluid pres 
Sure controlled chamber exhaust, valve means 
Within Said chamber inlet for delaying the admis 
Sion of fluid pressure therethrough until after 
Said lift has moved the core box into operative 
engagement with the discharge end of said trans 
fer chamber, means for opening said fluid pres 
sure controlled chamber exhaust after the Core 
blowing operation is completed, and a Second 
fluid pressure controlled means for automatically 
releasing the operating pressure from said lift 
in response to a predetermined reduction of fluid 
pressure within said transfer chamber. 

3. In a core blowing apparatus provided with a 
sand transfer chamber having a Sand receiving 
opening and a sand discharge opening and Sur 
mounting a movable core box, a fluid pressure 
controlled lift for moving said core box into Op 
erative core blowing engagement with the dis 
charge opening in said sand transfer chamber, 
said sand transfer chamber having a valve Con 
trolled inlet for admitting fluid operating pres 
sure therein and a controlled exhaust therefor, a 
fluid pressure operated removable cover for the 
sand receiving opening, means for applying fluid 
operating pressure to open and close. Said cover, 
valve means adapted to be positioned by Said 
cover in the closed position to apply fluid Operat 
ing pressure to operate said lift, to open Said 
chamber inlet and to close said chamber exhaust, 
said valve controlled chamber inlet including 
means for delaying the admission of fluid pres 
sure therethrough until after said lift has moved 
the core box into operative engagement with said 
chamber, means for opening said chamber ex 
haust after the core blowing operation is com 
plete, fluid pressure controlled means for auto 
matically releasing the Operating pressure from 
the lift in response to a predetermined reduction 

0 

5 

20 

30 

50 

55 

60 

65 

70 

75 

2 
of fluid pressure within the Sand transfer chama 
ber, whereby said core box is separated from op 
erative engagement with the chamber, and a Sec 
ond fluid pressure controlled means for auto 
matically reversing the fluid operating pressure 
acting on the cover to move the cover to open 
position in response to a, predetermined reduc 
tion of fluid operating pressure in the lift. 

4. In a core blowing apparatus adapted for op 
eration from a source of fluid pressure and hav 
ing a Sand transfer chamber and a movable core 
box Operatively Supported relative thereto, a 
fluid pressure controlled lift adapted to be cou 
pled to the source to move Said core box into core 
blowing engagement with said sand transfer 
chamber, valve means for successively applying 
fluid operating pressure from the source to said 
lift and to said sand transfer chamber, means 
for exhausting said sand transfer chamber after 
the core blowing operation is completed, and a 
fluid pressure controlled valve coacting there 
with to automatically release the operating fluid 
pressure from said lift in response to a prede 
termined reduction in the fiuid pressure within 
Said Sand transfer chamber. 

5. In a core blowing apparatus adapted for op 
eration from a filuid pressure Source and having 
a sand transfer chamber and a movable core box 
operatively supported relative thereto, a fluid 
preSSure controlled lift adapted to be coupled to 
the source to move the core box into operative 
core blowing engagement. With the Sand transfer 
chamber, a fluid pressure operated renovable 
cover for Said S2nd transfer chamber, fluid pres 
Sure controlled means adapted to be coupled to 
the Source to Successively apply fluid operating 
preSSure to close the cover, to operate the lift, 
and to admit fluid pressure to said chamber, 
means for exhausting said sand transfer chamber 
after the core blowing operation is completed, 
fluid pressure controlled means coacting there 
with in response to a predetermined reduction of 
preSSure in the chamber for removing the fiuid 
operating pressure from said lift, and other fluid 
pressure controlled means for reversing the fluid 
Operating pressure to open said cover in response 
to a predetermined reduction of the fiuid operat 
ing pressure acting on Said lift. 

6. In a Core blowing apparatus adapted for op 
eration from a source of fluid pressure and hav 
ing a Sand transfer chamber with a Sand receiv 
ing opening and a sand discharge opening opera 
tively Supported relative to a movable core box, 
a fluid preSSure controlled lift adapted to be cou 
pled to the Source to move said core box into 
operative core-blowing engagement with said 
Sand discharge opening, a fluid pressure operated 
removable cover for said sand receiving opening, 
means for Successively applying fluid operating. 
pressure from the source to close said cover, to 
operate said lift, and to admit fluid pressure to . 
said transfer chamber, other means for exhaust 
ing said transfer chamber after the core blowing 
operation is completed, and fluid pressure con 
trolled means coacting therewith to successively 
release the operating pressure from said lift and 
from said removable cover in response to a pre 
determined reduction of fluid pressure in said 
transfer chamber. 7. In a core blowing apparatus adapted for op 
eration from a fluid pressure source and having 
a sand transfer chamber with a sand receiving 
opening and a sand discharge opening, a sand 
storage hopper operatively supported adjacent 
said sand receiving opening, a combined cham. 
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ber cover and hopper gate member movably sup 
ported intermediate said hopper and Said cham 
ber, a first fluid ... pressure controlled , means 
adapted to be coupled to the Source to move Said 
combined gate and cover member to open or close 
said Sand receiving opening, means responsive to 
the closure of said combined cover and gate mern 
ber to apply fluid pressure from the Source auto 
matically to said chamber, other means for ex 
hausting Said charaber, and a Second fuid pres 
sure controlled means coacting thereWith in re 
sponse to a predetermined reduction of fluid 
pressure in said chamber for releasing the fiuid 
operating pressure from said first fluid pressure 
controlled means to open said combined cover 
and gate member. 

8. In a core blowing apparatus having a Wer 
tically disposed hollow support, a sand transfelt 
chamber, a hollow supporting arm for Said Sand 
transfer chamber and extending towards Said 
Wertical hollow support, means coupling the ex 
tended end of said hollow supporting arm to Said 
vertical hollow Support, the hollow interior of 
said Supporting ai'im Communicating with the 
interior of the hollow Support at the extended 
end and communicating at the other end through 
the corresponding side of the Sand transfer 
chamber with the interior thereof, means for 
applying fluid operating pressure to said hollow 
vertical support, and valve means normally ise 
lating the interior of said vertical hollow Support 
from the hollow interior of said Supporting arra, 
whereby upon opening of said valve, fluid operat 
ing pressure from the hollow vertical Support is 
conveyed through the hollow Supporting arm and 
into the interior of Said Sand transfer charabei. 

9. In a core blowing apparatus having a source 
of fluid pressure and a sand transfer chamber, 3, 
first conduit connecting said chariaber to said 
Source, a valve member in said coinduit, a piston 
having a piston rod extending in opposite direc 
tions from each end thereof, said valve inerinbei 
being carried at the extended end of one of said 
rods, a first fluid pressure inlet for said piston, a 
second conduit connecting said source to Said first 
inlet, said other piston rod normally blocking 
said inlet for a predetermined axial rod distance, 
said valve member having lineans normally 
blocking Said first conduit until Said-other piston 
rod has moved an axial distance sufficient to 
unblock Said fist inlet, and a separate fluid pres 
Sure inlet of redced size maintaining constant 
communication from Said Second conduit to said 
piston, whereby said piston initially moves slowiy 
in a direction to unblock said first inlet and there 
after moves rapidly to move said valve member 
out of blocking position in Said first conduit to 
admit fluid pressure to said sand transfer cham ber. 

10. In a core blowing apparatus adapted for 
opei'ation from a fluid pressure Source and having 
a sand transfer chamber and a movable core box 
operatively supported relative thereto, fluid pres 
sure controlled means for applying and releas 
ing fluid pressure to and from Said transfer 
chamber, a fluid pressure controlled lift adapted 
to be coupled to the Source to move said core box 
into operative Core blowing engagement with said 
sand transfer chamber, said lift including a 
fluid chamber having a lift piston operatively 
disposed therein, a fluid reservoir, a conduit inter 
connecting Said fluid piston chamber with said 
reservoir, a second means for applying fluid 
pressure to said reservoir, compound valve means 
in Said connecting conduit to permit displace 
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ment of fluid in the piston lifting direction and 
at the same time prevent displacement, in the 
Opposite direction, other fluid pressure controlled 
means for releasing the fiuid pressure from Said 
fuid reservoir in response to a predetermined re 
duction of fluid pressure in said transfer chann 
bei, said other fluid pressure controlled means 
including means for reversing the operation of 
said compound valve, whereby said valve permits 
displacement of fluid in the operating piston re 
turn direction to lower the lift piston and core. 
box out of core blowing position. 

11. A lift for a core blowing apparatus.com 
prising in combination, a piston chamber, a lift 
piston operatively disposed therein, a fuid reser 
voir, conduit means connecting Said piston cham 
ber with said reservoir, means for applying fluid 
preSSure to displace the fluid from Said reservoir 
into said piston chamber, a compound valve 
mechanism in said Corduit means providing. a 
double path for fluid therethrough, a ball check 
valve freely supported in a first fluid path to per 
nit fillid displacement therethrough in a piston 
lifting direction and to prevent displacement in 
the piston return direction, a differential slide 
valve in the Second fitid path and having a Smal 
valve area, at One end exposed to the fluid pres 
sure in said first path, said slide valve having 
a large valve area, at the other end exposed to. 
he fluid pressure in said reservoir, whereby Said 

slide valve is moved to open said second fluid. 
path to permit, fluid displacement in a return 
piston direction in response to a predetermined 
reduction of fuid pressure in Said reservoir in a 
ratio to said applied fluid pressure equivalent to 
the ratio of the small valve area to the large 
valve area. . . . . 

12. In a core blowing apparatus having a sand 
transfer chamber and a movable core box Opera 
tively supported relative thereto, a Supporting 
frame therefor corinprising a pair of Spaced hol 
low vertical members, a lift operatively supported 
by said members below said novable core box to 
move the core box into operative core blowing 

t’s engagement with said sand transfer chamber, a 
hollow arrin COinmunicating With Said Sand trans 
fer chamber and supporting said chamber in 
Spaced vertical relation above Said movable core 
box from one of said hollow vertical supports, 
means for connecting said one hollow vertical 
support with a source of fluid pressure, a fluid 
pressure controlled valve for operatively connect 
ing fluid pressure from said one hollow vertical 
Support through the interior of said hollow arm 
to Said Sand transfer chamber, an exhaust for. 
said chamber, means for connecting a source of 
fluid to said other hollow vertical support, other. 
means connecting said other hollow vertical Sup 
port With Said lift mechanism, and fluid pressure 
controlled means for displacing the fiuid from 
said other hollow vertical support through said 
lift mechanism in a direction to move Said core 
box into operative core blowing engagement with 
Said Sand transfer chamber, and other fluid 
pressure controlled means for automatically re 
versing said fluid displacement in response to a 
predetermined reduction of fluid pressure in the 
chamber to return the core box out of operative 
engagement With the chamber after the core 
blowing operation is completed. 

13. In a core blowing apparatus provided with 
a Sand transfer chamber having a fluid pressure 
inlet and outlet and fluid pressure controlled 
means for positioning a member in operative 
core blowing relation to said chamber, a fluid 
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pressure operating system therefor comprising, 
means for applying fluid operating pressure to 
said member positioning means and to said trans 
fer chamber, a differential valve having a casing 
and a valve member freely supported therein, 
each end of said valve member having a different 
area, an inlet at each end of the Casing Com 
municating respectively with a different end of 
said valve member, an atmospheric vent through 
the casing adjacent the Small end of Said valve 
member and adapted to be covered and un 
covered thereby, means connecting the casing in 
let adjacent the large valve member end to fluid 
pressure in said chamber, and other means Con 
necting the casing inlet adjacent the small valve 
member end to the fluid operating pressure in 
the member positioning means, whereby the lat 
ter pressure is released through the atmospheric 
vent in response to a predetermined reduction in 
pressure in the chamber proportional to the ratio 
Of the Small end area to the large end area of 
Said valve member. 14. In a, core blowing apparatus provided with 
a Sand transfer chamber having fuid pressure 
and Sand inletS and Outlets With a removable 
cover for the sand inlet having fluid pressure con 
trolled positioning means and a movable core box 
having a fluid pressure controlled lift, a fluid 
preSSure operating System therefor comprising, 
means for successively applying fluid operating 
preSSure to close the cover, to operate the 
lift, and to blow sand from the chamber into the 
COrebOX, a pair of differential valves each having 
a casing with a valve member having dissimilar 
sized ends therein, each casing having an atmos 
pheric vent adjacent the small end of the cor 
responding valve member, means exposing the 
large end of one valve member and the small end 
of the other valve member to the fluid operating 
preSSure for said lift, other means exposing the 
Small end of said One valve member to the fluid 
operating pressure in said cover positioning 
means and exposing the large end of said other 
Valve member to the fluid pressure in said cham 
ber, and means for releasing the fluid pressure 
from Said chamber, whereby the fluid operating 
preSSure is first released from the lift through 
the Went in Said other valve member casing in 
response to a predetermined reduction of pres 
sure in the chamber and the fluid operating 50 
pressure is next released from said cover posi 
tioning means through the vent in said one valve 
member in response to a predetermined reduc 
tion of operating pressure from said lift, the pre 
determined reduction in each case being propor 
tional to the corresponding ratios of the small 
end area, to the large end area of the correspond 
ing valve member. 
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15. In a core blowing apparatus adapted for 

Operation from a source of fluid pressure and 
provided with a sand transfer chamber having a 
discharge opening surmounting a movable core 
box, a fluid pressure controlled lift for moving 
the core box into operative core blowing engage 
ment with the discharge Opening of the transfer 
chamber, a first fluid pressure controlled means 
adapted to be coupled to the Source to succes 
sively apply operating pressure to the lift and to 
the transfer chamber a fluid pressure controlled 
atmospheric vent adapted to be opened conse 
quent upon uncoupling of said means from the 
source to exhaust the transfer chamber after the 
core blowing operation is completed, and a sec 
Ond fluid pressure controlled means adapted to 
be positioned in response to a predetermined re 
duction of fluid pressure within the transfer 
chamber to release the operating pressure from 
the lift. 16. In a core blowing apparatus adapted for 
operation from a source of fluid pressure and 
having a sand transfer chamber with an open 
end and a discharge end and a movable core box 
Operatively supported relative to the discharge 
end, a removable cover for the open end of the 
transfer chamber, a fluid pressure controlled lift 
adapted to be coupled to the source to move the 
core box into operative engagement with the dis 
charge end of the transfer chamber, fluid pres 
Sure controlled means adapted to be coupled to 
the Source to close the cover, valve means actu 
ated by the cover closure for automatically ap 
plying fluid operating pressure from the source 
to the lift and to the sand transfer chamber, 
means for exhausting fluid pressure from the 
transfer chamber after the core blowing opera 
tion is completed, fluid pressure controlled means 
coacting therewith to automatically release the 
fluid operating pressure from the lift in response 
to a predetermined reduction of fluid pressure 
Within the transfer chamber, and other fluid 
pressure controlled means coacting in response to 
a predetermined reduction of the fluid operating 
pressure within the lift to automatically remove 
the cover from the chamber. 
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