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Patented Oct. 27, 1953 

UNITED STATES 

2,656,575 

PATENT OFFICE 
2,656,575 

CORE BLoWING APPARATUS 
Heinrich J. B. Herbruggen, Cleveland, Ohio, as 

signor to Federal Foundry Supply Company, 
Cleveland, Ohio, a corporation of Ohio 
Application March 25, 1950, Serial No. 151,950 

(C. 22-10) 5 Claims. 

This invention relates to machines for making 
Sand cores, and more particularly to machines 
of the type in which a mold or core substance, 
Such as sand and the like, is forced into a mold 
or core box by combined pneumatic and agitator 
action. 
Mold or core making machines of this type 

Operate on the principle of feeding the Sand or 
other mold Substance into a container or Sand 
transfer member above a table upon which a 
core box or mold is placed and then charging 
the Sand transfer member with an air stream, 
under pressure, to force the Sand thirough aper 
tures in a base plate of the transfer member 
into Corresponding apertures and Cavities in the 
COre box. 
Some types of core blowing apparatus operate 

solely on the principle of pneumatic action to 
force a mass of Sand through blow holes into a 
core box and present difficulties in operation of 
the apparatus and result in unsatisfactory cores. 
These unsatisfactory results can be aScribed to 
the fact that the pneumatic action in Combina 
tion with the blow holes results in a localized ac 
tion near the blow holes leaving a certain amount 
of dead Weight Sand in the Sand transfer men 
ber, which is never blown into the core box. The 
air does not have a chance to mix with the Sand 
and convey it through the blow hole into the 
core box, and the result is an imperfect transfer 
of sand into the core box resulting in Craters and 
voids within the core. 
Other types of core blowing apparatus utilize, 

in addition to the pneumatic action, Some form 
of mechanical agitation or scraping within the 
sand transfer member. The purpose of the 
usual mechanical agitator in this type of appara 
tus is to Scrape across the blow holes, thereby 
scraping cratered or dead weight Sand into the 
core box. Such action, however, usually resultS 
in slugs or lumps of Sand passing into the core 
box and prevents the attainment of the uniform 
density throughout the core which is ultimately 
desired. 
In addition to the resulting non-uniform den 

sity in the core member, the construction of the 
usual apparatus employing mechanical agitator is 
Such that the agitator interferes With the charg 
ing of the sand transfer chamber and hinders the 
Smooth flow of the Sand or mold Substance dur 
ing the combined blowing and agitating action 
due to the fact that the drive shaft and asso 
ciated driving members are usually located with 
in the Sand Chamber. 
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Operation of these known types of apparatuS 55 

2 
depends to a large extent upon the flowability of 
the Sand or mold substance because they operate 
generally upon the principle of introducing air 
into the top of the sand chamber and compres 
Sing the Sand to force it into the core box. ihe 
Sand maSS Within the chamber is thus compacted 
under the air pressure and does not, have the 
flowability to pass readily through the small blow 
holes Smoothly, nor to accommodate the cavities 
in the core box. Users of such types of appara 
tus have been limited to a sand or mold sub 
Stan Ce which is made to be blown by the par 
ticular machine in use, because, in order to pre 
vent the compacting of the sand mass within the 
chamber under air pressure, it is necessary that 
the Sand not have an appreciable amount of 
green bond strength and that the moisture of 
the Sand be kept within a narrow range. 
To offset the compacting of the sand and the 

So-called dead Weight Sand within the sand cham 
ber, Some of the known types of apparatus have 
been using Sand chambers having more than one 
blow hole or entry chamber into the core box. 
However, in Order to use Such an apparatus for 
different sizes and shapes of core boxes, it is 
necessary to provide special blow plates for the 
Sand chambers, depending on the type of core 
box to be filled. These blow plates are expensive 
and the time required to change them in some 
cases is longer than the time required to blow 
the cores. Even though such apparatus were 
designed to Operate With a single blow hole and a 
proper Sand mixture were introduced into the 
Sand chamber to prevent compacting, it would be 
necessary to build a rather large and bulky sand 
chamber in order to properly transfer all of the 
Sand under compacting air pressure from within 
the chamber to the core box. A sand chamber 
which is too large and bulky is awkward to 
handle and Cannot be conveniently refilled. 

Accordingly, it is an object of this invention 
to provide a core blowing machine having a con 
Venient Size Sand chamber with a single blow 
hole Which may be applied to any size or type of 
Coire box. 

It is another object of this invention to provide 
a core blowing machine which operates equally 
Well With many types of Sand or mold substances. 

Still another object of this invention is to pro 
vide a core blowing machine having a sand 
chamber which is not large and bulky and which 
is adapted for convenient refilling. 
A further object of this invention is to provide 

a core blowing apparatus having a mechanical 
agitator which does not interfere with the filling 
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or blowing operations of the sand transfer men 
ber. 

Briefly, in accordance with this invention, a 
core blowing apparatus is provided with a Sand 
transfer member which may be positioned and 
clamped relative to a core box for transferring 
sand in a flowable mass into the core box through 
a single opening in the chamber under the Com 
bined action of air pressure and agitation, and 
is further provided with a sand storage membel' 
and means for positioning the Sand transfer 
member relative thereto for refilling. 
These and other objects and advantages of 

the invention will be further understood from 
the following description. When considered in 
connection with the accompanying drawingS. 
In the drawings, Fig. 1 is a side elevation of 

the core blowing apparatus showing the Sand 
transfer chamber and aSSociated partS in Sec 
tion; Fig. 2 is another side elevation showing the 
sand transfer chamber Swung into filling posi 
tion adjacent a Sand storage member; Fig. 3 is 
a top view in section of the core blowing appara 
tus taken along the lines 3-3 in Fig. 1 and 
showing the sand transfer member and the Sand 
storage member; Fig. 4 is a top view of the core 
blowing apparatus taken along the line - in 
Fig. 1 showing the sand transfer member in Sec 
tion; Fig. 5 is a cut-away Sectional elevation of 
the sand chamber taken along the lines 5-5 in 
Fig. 3, and Fig. 6 is a top view in Section of the 
core blowing apparatus base showing the Core 
box positioned between adjustable clamping 
members carried by the frame. 

Referring now to Fig. 1, the core Iaaking appa 
ratus of this invention is carried by a frame haW 
ing a base G which supports a pair of Standards 
or columns and f2 having a cross-head i3 at 
the top. A core box or mold supporting table & 
is positioned upon the base plate 5 between the 
standards or columns to Support a core box f6. 
in the event that the mold or core box is con 
posed of vertical sections, manually Operable 
clamps are carried on the columns and 2 
to provide additional balanced clamping in a 
horizontal direction. Adjustment of these 
clamps is made by a hand wheel 8 operatively 
connected to the columns i and . 
Above the core box 6 there is positioned a 

sand transfer member designated generally at 20 
which is carried by forked arms 2 pivotally 
mounted upon a journal 22 carried on one of the 
standards or columns ff. The journal 22 and 
arms 2 are arranged to provide parallel vertical 
notion of the sand transfer member and also 
pivotal motion thereof about the axis of the Sup 
porting column i. 
A sand storage member 60 is carried by a Sup 

porting stool 6 which is mounted coaxially With 
the sand transfer member arm on the Same col 
umn . The pivotal motion of the arms 2 about 
the supporting column enables an Operator to 
position the sand transfer member 2) under the 
sand storage member 6 or in Surmounting rela 
tion with the core box 6 for core blowing pur 
pOSeS. 
The sand transfer member 20 comprises a 

hollow cylindrical member open at the top and 
having an annular baffle 23 of lesser diameter 
concentrically mounted therein. The Sand trans 
fer member 23 has a removable base in the form 
of a blow plate 24 having an opening 25 there 
through, which communicates with the core box 
cavity. The baffle 23 forms a Sand chamber With 
in the Sand transfer member and the Space 40 
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4. 
between the baffle and the external wall of the 
sand transfer member provides an air Space 
about the sand chamber which is defined at the 
top by a shoulder 3. 
An agitating member 32 having stirring ele 

ments 33 is carried within the sand chamber 
formed by the baffle and is bolted to a ring gear 
34 which is positioned within the air Space 40 for 
1rotation over the top edge of the baffle 23. A 
suitable anti-friction bearing 35 is interposed be 
tween the external Wall of the Sand transfer 
finerinber and the ring gear. Sealing rings 55 and 
53 are provided between the top edge of the baffle 
and the ring gear 34 and between an upper shoul 
der of the Sand ti'ansfer member and the ring 
gear 34. A pinion 36 coacts with the ring gear 
34 Within the air space and is carried by a shaft 
37 which extends through the external Wall of 
the Sand transfer member and Which may be 
connected to a hand crank 38 or other Source of 
driving power. By this arrangement, the driving 
nechanism, for the agitator member does not 
interfere with the ioW of Sand Within the cham 
ber, and the Stirring elements push the sand to 
Wards the blow hole, keeping it covered at all 
times. 
A control Valve 3 mounted on the cross head 

3 may be operated to Supply air under pressure 
through a Suitable conduit and check valve 74 
to the annular air space Ai between the baffle 23 
and external Wali of the sand transfer member. 
The gaffie 23 is provided With a plurality of per 
forations & near the base So that when air is 
a dini&ted from the valve to the annular air space 
é Surrounding the baffle 23, it passes through the 
perforations & into the Sand chamber and 
through the blow hole opening 25 into the cavity 
of the core box 6. s. 
A COWe or head i3 is proVided ior the opening 

at the top of the Sand transfer member. The 
Cover É2 is restricted against horizontal move 
ment by ain airin 43 which is shown mounted on 
the Supporting Column i i coaxially with the sand 
transfer inerinber positioning means. The cross 
head 3 carries a centrally located Screw or spin 
dle G with a hand wheel 45. The spindle end of 
the Screw 44 extends into the cover 42 and is 
rigidly Secured thereto so that by rotating the 
hand Wheel 45 manually, the cover and attached 
nerinbers may be raised or lowered as desired for 
different types and Sizes of molds or core boxes. 
The Sand transfer member Supporting arms, 

the Sand Storage inenber Supporting stool, and 
the cover restraining arm are all shown coaxially 
in Ounted on a sleeve $3 on the column if. The 
Sand transfer member Supporting arms 2 are in 
the form of forked arms pivotally connected by 
Suitable means to the Supporting journal at 47 
and to the OutSide Wall of the transfer member 
at 3. This pivotal connection of the forked sup 
porting arms 2i allows the Sand transfer mem 
ber to be moved vertically parallel to the col 
umn . 
The core box Supporting table is acts as a cyl 

inder head in conjunction with the air space 
provided between the supporting table 4 and the 
base plate 5 of the frame. Thus, by supplying 
air under preSSure through a suitable valve asso 
ciated with the control valve 70 to the air space 
between the Supporting table and the base plate, 
the core box supporting table f is can be moved 
upWardly in a direction parallel to the columns 
if and 2. Likewise, the core box is is moved 
against the blow plate 24 of the sand transfer 
member and a vertical notion is imparted to the 
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sand transfer member 20 to move it into aligned 
position with the cover 42 which has a Sealing 
gasket 49 coacting with the top edge of the Sand 
transfer member. The core box Supporting table 
is guided in its vertical movement by an O ring 
gasket 56 carried in a groove in the base and 
novement of the table is limited by Suitable stops 
5 which are provided near the base of the col 
umns and 2 to engage cooperating lugs 52 
extending from the core box supporting table 4. 
The combined action of the core box Supporting 
table and the adjustable cover act as a means for 
clamping the core box and sand transfer member 
in operative core blowing relation, 

Referring now to Fig. 2, the core making or 
blowing apparatus is shown in side elevation. With 
the sand transfer member 20 SWung into posi 
tion under the sand storage member 60 for re 
filling. Thus, at the completion of the core blow 
ing operation, the air is released from under the 
core box supporting table f4 and the Supporting 
table, core box, and sand transfer member are 
allowed to drop away from engagement With the 
cover 42. The core box supporting table f4 and 
core box 6 drops to the extreme lower limit 
determined by the base 0 of the frame, while 
the sand transfer member 2 drops to a limiting 
position shown in dotted lines in Fig. 2. The 
latter is determined by Supporting studs 53 pro 
jecting from a bracket on the Sand transfer mem 
ber positioning journal 22 which engage the 
forked supporting arms 2 to prevent downward 
movement thereof beyond a predetermined limit. 
his enables the sand transfer member to clear 

both the cover 42 and the core box 6. 
A top view of the core blowing apparatus is 

shown in Fig. 3 wherein a portion of the sand 
storage member is cut away to show a significant 
feature of this invention in the form of a gate 
62 covering a Sand dispensing Opening at the base 
of the sand storage member and Which is Oper 
ated automatically consequent upon the move 
naent of the transfer member into and out of 
active position relative to the storage member. 
The gate 62 is mounted at one end on the sleeve 
46 for pivotal motion about the Supporting col 
umn . A spring 63, shown in dotted lines (Fig. 
3) is interconnected between the Sand storage 
member and a lever arm 65 on the gate and acts 
to urge the gate into a normally closed posi- i 
tion with respect to the opening in the Sand 
storage member. 
The limiting of the lowering of the Sand trans 

fer member after the core blowing operation is 
completed, as heretofore pointed out, is such that 
When the sand transfer member is Swung into 
Operative position for refilling, it engages the 
gate 62 and forces it against the action of the 
spring 63 away from the Sand dispensing open 
ing in the sand storage member, thus allowing 
the sand within the storage member to flow into 
the sand chamber. v 
As the transfer member moves out from its 

position relative to the storage member Opening, 
a floating ring 66 Scrapes the top edges thereof 
and levels the Sand therein. In FigS. and 3, 
the ring 66 is shown resting on the gate 62 
loosely encircling the hopper stool 6 and in con 
centric relation to the opening in the base of the 
storage member. AS the Sand transfer member 
20 Swings into position under the storage mem 
ber 60, it forces the gate 62 away from the open 
ing and allows the ring 66 to freely rest upon 
the top of the Sand transfer member. Then, 
When the sand transfer member is returned to 
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6 
the core blowing position, the ring slides acroSS 
the top edge of the transfer member Scraping 
the top edges clean and leveling the Sand therein. 
The return pivotal movement of the Sand trans 
fer member to the core blowing position is lin 
ited by a stop in the form of a lug 39 on the 
crank handle which coacts with the column 2 
to properly align the sand transfer member With 
the cover 42 and core box 6. 
The air Supply for the sand chamber is best 

shown in FigS. 1 and 3. A Source of air preS 
sure including a supply conduit 72 is connected 
to a control valve 79 (which selectively couples 
the conduit to the air supply or atmosphere. 
The conduit is connected to a head 3 on 
the cover 42. A passageway 7 a connects the 
head with the air Space 40 Surrounding the Sand 
chamber and a check valve 74 in this paSSageWay 
prevents flow of air from the chamber to the 
head. When the valve is connected to the at 
mosphere. Another passageway 7 b is shown 
connecting the conduit 7 to an exhaust port 
in the cover 42 which connunicates With the 
Sand chamber for purposes of exhausting the 
chamber when the valve it is opened to the at 
innosphere after the core blowing Operation is coin 
peted. The check valve 5 in this passageway 
prevents flow of air from the head to the sand 
chamber. A felt or Similar type filter 5 is posi 
ticed between the Sand chamber and the exhaust 
port to prevent he passage of Sand to the at 
mosphere during exhaust. 

Referring again to Fig. 1, in conjunction with 
Fig. 4, the base of the Sand transfer member 28 
is formed from the COInbination of the blow pate 
24 which Surnounts a Spider member 26 con 
nected at several points to the underside of the 
blow plate. This spider member 26 is in the form 
of a Solid plate having upWardly extending par 
tial langes 2 Which form the Spider and through 
which bolts may be inserted to connect the spider 
to the under-Surface of the blow plate 24. When 
connected together in Surmointing relation, the 
blow plate 24 and Spider member 25 form an open 
air Space therebetween which communicates with 
venting passages 53 extending through the Spider 
plate portion for exhausting air from the core 
box. Other venting passages S. may be formed 
in the Core box and all of the venting passages 
may be provided with suitable filters to prevent, 
the paSSage of Sand therethrough under pres 
Se. 

The blow plate 24 has a ring 28 suitably con 
nected to its periphery which carries a number 
of Spaced receiving lugs 29 on its inner face. 
Cooperating lugS3 extend from the external wall 
of the Sand transfer inember 20 which are 
adapted to slidingly engage the receiving lugs 29 
On the ring 28, thus forming a bayonet-type lock 
for the base of the sand transfer member. With 
this arrangement, the base of the sand transfer 
member may be easily removed by turning the 
base in a direction to unlock the interlocking 
lugs So that the Sand chamber and the blow piate 
may be cleaned or subjected to other forms of 
maintenance. 
In Operation, the sand transfer member 2) is 

first disposed under the sand storage member 6 
and filled with sand of a mixture corresponding 
to the type core or mold sought to be formed, and 
then the Sand transfer member 2 is pivotally 
SWung back within the closed frame and axially 
aligned with the cover 42. Next, air under pres 
Sure is applied to the space 59 between the base 
plate 5 of the frame and the core supporting 
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table 4 to lift the table and core box 6 along 
With the sand transfer member as a unit into 
Snug engagement with the cover 42. The gasket 
49 in the underside of the cover 42 makes an 
airtight Seal for the Sand chamber and the valve 

is operated to introduce air into the annular 
air space 4 between the baffle and the external 
Wall of the sand transfer member. The air under 
preSSure paSSes through the air Space 40 and 
through the perforations 4 in the baffle 23 into 
the Sand chamber and acts upon the Sand therein 
to loosen it and carry it through the blow hole 
opening 25 into the cavity of the mold or core box 
6. At the same time the agitator member 32 is 

rotated by turning the hand crank 38, or by Some 
Other Source of driving power connected thereto, 
to aid the tra,InSiei of Sand into the core box 
cavity. 
We have found that upon the foregoing opera 

tion the Sand Will flow readily into the mold 
through only a single bow hole or discharge 
Opening in the base of the Sand transfer member 
and that a pressure of approximately 80 to 100 
lS. per Sc. ich of aii’ provides the desired action 
in the chairsi and allows the agitator to be i3a.éi 
ily rotated. Thus, the combined action of agita 
tion and air fioW creates in effect a fluffing or 
loosening of the Sand after the nanner of aefation 
Which allows it to flow unifornly through the 
single blow plate opening into the mold or core : 
box cavity. Without compacting Ci umping of the 
Sand. 
At the completion of the core blowing opera 

tion, the valve iO is operated to cut off the air 
Supply and exhaust the Sand chamber through 
the corresponding check valve 75 and conduit 11 
in the cover 42. Then, the air is exhausted froin 
Underneath the Core box Supporting table f4 SO 
that the core box 6, together with the sand 
transfer nerinber 2, drops away from the en 
gagement with the cover 42. The Sand transfei. 
member 2 may then be SWung into position for 
refilling under the Sand storage member 69 and 
the core blowing operation repeated on the same 
oir different hold or core box. 
The core Enaking or blowing apparatus of this 

invention provides a Sald transfer member of a. 
convenient shape and size which may be adapted 
for use with various size and types of moids or 
core boxes by reason of the adjustable balanced 
clamping means associated with the sand trans 
fer member cover. Furthermore, the apparatus 
can be used with any type of sand or mold sub 
Stance Whereby the combined action of fluid air 
preSSure and agitation within the sand chamber 
renders the Sand or mold Substance Within the 
chamber into an easily flowable mass which will 
readily pass through a single blow hole into the 
mold or core box cavities. This enables the use 
of inexpensive, easily changeable blow plates cor 
responding to the type of mold or core box used. 
The apparatus is further enhanced by the loca 
tion of the complete agitator driving mechanism 
external to the Sand chamber where it will not 
interfere With the filling or transfer of Sand With 
in the chamber. 

I have shown and described what I consider the 
preferred embodiment of my invention along With 
suggestions of modified forms, and it will be ob 
vious to those skilled in the art that other changes 
and modifications, particularly with respect to 
the detailed Structure and design of the various 
elements of the apparatus of this invention, may 
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be made without departing from the scope of 
my invention as defined by the appended claims. 
I claim: 
1. A core making or blowing apparatus Con 

prising in combination, a closed frame having a 
base with spaced vertical columns secured to 
gether at the top through a cross head, a Sand 
transfer member having Spaced inner and Outer 
chambers, said inner chamber being adapted to 
receive Sand therein and having an opening at 
the base thereof, an annular member concentri 
cally mounted for rotation on said Sand chamber 
and having an agitator extending into the cham 
ber, means for rotating said annular member 
Operatively connected thereto in the Space be 
tWeen Said transfer member and inner sand 
chamber, a core box support on the base of Said 
frame, a transfer member cover carried by the 
frame in spaced surmounting relation over the 
core box support, means connecting said transfer 
member to one of the frame columns including a 
compound pivot for positioning the transfer 
Inernbar vertically between the core ox support 
and the cover, a core box support lift for clamping 
said transfer member and core box together 
against the cover in core blowing relation, means 
for effecting a fow of fuid air pressure through 
said sand chamber, a sand storage member car 
ried by said one frame column external to the 
closed frame, and means for positioning said 
said transfer aeriber in operative relation. Over 
the core box Support or in Sand charging posi 
tion relative to Said storage member. 

2. A core making or blowing apparatus com 
prising in combination, a frame, a Sand transfer 
member having Spaced inner and Outer concern 
tric chambers, said inner chamber having per 
forate sides and being adapted to receive sand 
telein, a corrignon base for Said chani)2S pro 
vided with an opening, means for effecting a flow 
of fluid air preSSure from the outer chamber 
through the perforate sides of said inner cham 
ber, an annular member mounted for rotation 
along the top peripheral edge of said inner cham 
ber and carrying an agitator element extending 
into said inner chamber, means external to the 
outer chanbei for driving Said agitator member, 
naeans operatively coupling Said driving means to 
said annular member in the Space between said 
inner and outer chambers, a core box support 
below the transfer member and a transfer mem 
ber cover carried by the frame above the transfer 
member, means pivotally connecting said transfer 
member to the frame for vertical positioning be 
tween the core box Support and the cover, a sand 
storage member carried by the frame in spaced 
horizontal and vertical relation from the trans 
fer member and core box support, and means for 
positioning Said Sand transfer member in opera 
tive relation over said core box support or in 
Sand charging position relative to said storage 
member. 

3. In a core blowing apparatus, the combina 
tion of a sand transfer member having spaced 
inner and outer chambers provided with a base 
having an opening therethrough, said inner 
chamber having a controlled opening for re 
ceiving sand before blowing the core and for re 
leasing air after blowing the core, means for in 
troducing a flow of fluid air pressure from said 
outer chamber into said inner chamber, means 
for agitating the Sand within said inner chamber 
including an annular member concentrically 
mounted for rotation along the top peripheral 
edge of Said inner chamber and carrying a stir 
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ring element extending into said inner chamber, 
means in the space between said inner and outer 
chamber drivingly connecting said annular mem 
ber to a drive external to said outer chamber, 
Whereby sand may be freely agitated and biown 
from the inner chamber through the base open 
ing without obstruction. 

4. A core blowing apparatus comprising in 
combination, a closed frame having spaced ver 
tical supports interconnected at the bottom 
through a core box supporting base and at the 
top through a crosshead, a sand transfer mem 
ber having a sand receiving opening and arranged 
to be supported within the closed frame, a sand 
storage member arranged to be supported exter 
nal to the closed frame, a removable cover for 
said transfer member opening, a journal mounted 
for movement along one of said vertical Supports, 
means coupling said transfer member and said 
storage member to the journal, a rigid arm hav 
ing one end coupled to said cover and the other 
end connected to said journal, a spindle carried 
by said crosshead for axial movement toward and 
away from said base and having one end con 
nected to Said cover and Supporting arm, and 
means for positioning said spindle to adjust the 
distance of said journal and members coupled 
thereto from the core box Supporting base. 

5. A core making or blowing apparatus com 
prising in combination, a base having spaced ver 
tically extending columns, and a crosshead inter 
connecting the columns at the top to form a 
closed overhead frame, a sand transfer member 
adapted to be positioned within the closed frame 
and including a Sand chamber having a remov 
able base provided with an opening therethrough, 
a stirring member operatively disposed for rela 
tive movement within the sand chamber and hav 
ing a portion thereof accessible external to the 
Sand chamber, driving means coupled to said por 
tion of the stirring member external to the sand 
chamber, and means isolating said coupled driv 
ing means from the Sand in the sand chamber, 
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means for effecting a continuous flow of air under 
pressure through said chamber, means carried by 
the base for Supporting a core box within the 
closed frame, means for vertically positioning 
Said core box, adjustable clamps carried by the 
Columns and extending into the closed frame for 
positioning the core box on the base, a sand 
storage member carried by one of said columns 
external to the closed overhead frame, means for 
positioning the Sand transfer member in opera 
tive relation with the core box within the closed 
frame or with sand storage member external to 
the closed frame, said means including a journal 
mounted for rotation about said one column and 
an arm pivotally connected to one end to the 
transfer member and at the other end to the 
journal to permit parallel vertical motion of the 
transfer member relative to the column, and a 
Sand chamber cover movably carried by the cross 
head and adapted to coact with the core box ver 
tical positioning means to clamp the sand trans 
fer member and core box together in operative 
core blowing relation. 

HEINRICH. J. B. HERBRUGGEN. 

References Cited in the fille of this patent 
UNITED STATES PATENTS 

Number Name Date 
819,883 Hewlett ------------- May 8, 1906 

1,030,326 Peterson ----------- June 25, 1912 
1,563,156 Burman ------------ Nov. 24, 1925 
2,191,451 Campbell ----------- Feb. 27, 1946 
2,409,330 Wood -------------- Oct. 15, 1946 
2,468,672 Judell -------------- Apr. 26, 1949 
2,490,559 Taccone ------------ Dec. 6, 1949 
2,556,618 Harrison et al. ------ June 12, 1951 
2,563,643 De Ranek ----------- Aug. 7, 1951 

FOREIGN PATENTS 
Number Country Date 

601,714 Great Britain ------- May 11, 1948 
76,444 Sweden ------------- Feb. 7, 1933 


