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This invention relates to method and
foundry sand.

When casting molds with ‘metal in liguid state, the
molding sand is subjected to heat.  This heating effect
is the larger, the more liquid metal participates in con-
tacting the maferial, and the loniger the time interval
(heat transfer time) -is -extehded ‘between  the casting
operation and ‘the separation of the castings from said
melding' and material. - Since -the ‘molding sand. mass is
a bad heat conductor and if no particular steps are taken
in view of this fact, a very long period’of time for cool-
ing purposes will of course become necessary.

in.production line operations (mass production), where
relatively short time intervals are required to perferm
molding, replenishing ‘and preparing of the molding sand,
the heat transfer fo the sand increases continucusly and
finally reaches an undesirable high degree of temperature
at which said sand becomes unsuitable. for further ré-
processing. or re-use. i .

The disadvantages-which are thus encountered, are i
particular as follows:

The properiies of ‘the clay-bonded molding sand, here-
inafter referred to generally-as wet type -re-usable ‘binder
containing melding sand, depend o a great extent on the
moisture content of the sand. :

There exists a definite and rather limited range for the
moisture contenit, within which molding sand has the
best -working -consisténcy (tempering water), -As  the
moisture content, to which the sand is adjusted during its
preparation, is subject to fast changes, as -said sand be-
comes warmer, excessively heated molding sand assumes
variable properties and affords rarely-the optimum Prop-
erties required for best molding and casting conditions.

Expérience has: also. taught, that heated molding 'sand
is prone to adhere more readily to metal patterns and
metal pattern. plates due to the occurrence of condensa-
tion caused by moisture in the molding sand.

It has further been found that warm and damp sand
cannot be readily subjected to screening and, in particular,
to fine’ sieve operations, which appear necessary -for re-
peated use of molding sand in order to free the same
from foreign matter. and -agglomerations. of quartz and
like granules, which otherwise deteriorate desirable quali-
ties and properties of the molding sand.

-Jt has also been observed; that an economical and effec-
tive cooling of sand may only be obtained, when during
its damp or moist state water is extracted or otherwise
removed through vaporization, so that the heat of vapori-
zation may be employed for performing a’cooling step.
In order to cool down molding sand; it ‘has heretofors
been proposed to direct the same into drims in which the
sand ‘was subjected toa whirliag or throwing moticn or
to throw the sand by mieans of aerators through scréens
or distributing means; or to squash the sand and #o sub-
sequently subject the samé to slinging action. A further
proposition’is to'divert said sand through bucket elevators
and to subsequent' crushing mills ‘or to cause it to pass

means for codling
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2
through drums through which said sand is fed or ad-
variced by means of built-in screw-feeders,

In all these cases, provision was made to simultancously
suck in or pass certain quantities of cooling air through
these mills or aggregates.

For an effective cooling system of this type, however,
great quantities of air are necessary, because the -air
during its shoit passage and due to the relatively insuffi-
cient contact with sand cannot be completely saturated
Wwith water vapor -and because the -cross -sections of the
passageways of these -aggregates are predetermined, rela-
tively, high speeds of air ate necessary which, however,
remeve {rom the sand mass under treatment great quan-
titles of fine sand grains. While ‘this cccurrence may
be. desirable in exteptional cases where one works exclu-
sively with organic binders, or for-instance, with cement,
where the binder loses its bonding property after -casting;
such -occurrence is however greatly undesirable, if one
works as-in most of the cases with ' clay-bonded molding
sand, as in such latter case the percentage of fine mate-
trial in regard to the granular mass Consists predominantly
of active-swellable clay which would have to be replaced
during - re-employment and re-processing. In practice,
however, such ‘disadvantage could be partly diminished
in that ene -does.not completely -cool ‘the molding sand
and- does not -completely remove - through suction ¢lay
binder substances contained therein.

It was further proposed t6 -admit in known sand mixer
systems-'with -circulating-rollers -from below -¢compressed
air-'prior to or during ‘the mizing -operation and -to ex~
haust subsequently ‘air-again from -above .s4id mixer:sys-
tem. Such treatment, however, has inherently .gréat dis-
advantages, ‘as the finished ‘mixed- sand -depending upon
the femperature of the sand initially fed theretc and in
accordance with its moisture-contesit is subjected -to.con-
siderable changes which ‘cause variations:in ‘the charac-
teristics and properties of the molding sand ‘when -the
same is discharged from the mixer system.

It has further been-suggested-to conduct the sand along
a transporting or feed channel and-to-roll -over the mass
for the -purpose- of .ceoling; to comb or to displace the
same, or to throw the sand' centinucusly and repeatedly
However, this cooling process for sand
masses was very little -effective "and ‘not sufficiently
ecoromical.

A further ‘proposition- heretofore known resides in the
employment -0f two vertical cylinders arranged succes:
sively to -each -other, which have a. narrow passageway
therebetween, whereby -the 'sand passes downwardly,
while the cylinders are impinged by a stream of air mov-
ing in-opposite direction.. -However, this ceoling system
is applicable only to sand which contain,primarily used-
up binder substance, -as -this cooling- process- acts ‘to a
great extent on the fine particles of the sand:

It has further been contemplated-to-prepare the mold-
ing sand on rotary-and:superimposed tables or disks, on
which the mass will be-continuously turned over, whereby
it will be moved from one disk to the .successive disk
therebelow, while -cool air is continuously brought into
contact with-such  sand ' mass. - -Although -this cooling
system is considered to be quite effective, it has, however,
the disadvantages.that on ‘account of high air-velocity a
higher proportion of fine material is removed from- the
granular, ‘clay-bond' containing mass and that -install-
ments -or devices therefor ‘necessitate extremiely - high
investment . expenses and become rather - costly during
operation,

In order to overcome these and other disadvantages
which ensue from processes and  devices heretofore: used
for cooling of sand which contain usable . binder - sub-
stance, such as clay, the présent invention -contemplates
for ‘the first time aniovel process according to Which the
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molding sand mass is built-up in loose heap formation
on a support which is permeable to air, whereby the lat-
ter is subsequently forced through such sand resting on
the air-permeable support.

In the event that the sand does not as yet possess
the reqmred moisture for the ensuing cooling’ operatlon
provision is made to subject said sand to a prior moist
treatment.

In order to achieve the greatest possible penetration
of air and a large contact surface between said sand and
air, provision is made according to the invention that the
sand is sieved or screened onto said support at a rela-
tively reduced depth of drop. - When the sand is screened
or passed through a sieve in moist state, a relatively
good penetration of air is possible, but is only
maintained, if during screening operation the looss state
of compaction of the sand will not be disturbed when
same is heaped or piled-up. The present invention fur-
ther includes a process step according to which the
state of compaction of said sand remains substantially
unaltered during the cooling step.

Tt is therefore a primary cobject of the invention to
provide means imparting to the molding sand mass during
its preparation a predetermined moisture content to there-
by facilitate a very efficacious cooling treatment therefor.
By choosing the quantity of water of the sand at the
beginning of the treatment, as well as that of cool air
passing through the sand at the termination of said
treatment, a predetermined moisture content and a
definite temperature even below room temperature may
be obtained.

It is another feature of the invention to provide
means affording the passage of air from below and
through the bottom of a support, whereby the air pres-
sure takes off the load exerted by the sand mass located
on said support.

Still another object of the invention is to provide means
conducive to simplified foundry operation, whereby the
preparation of molding sand for re-use may be carried
out in a continuous and predetermined fashion. Al-
though the possibility exists to perform such operations
intermittently, it has been found in practice that such
continuous operations are preferred.

It is still a further object of the invention to pro-
vide means facilitating withdrawal of heat from used
molding sand and the preparation of the latter for re-use
in a most efficient and economical manner, at high speed
and at reduced cost. Another object of the present
invention is to provide means facilitating cooling of mold-
ing sand in a foundry at a location intermediate the meld
shake-out. station and a molding sand recovery station.

A further object of the present invention is to provide
means conducive to effective cooling of used -and still
warm molding sand removed from the mold after shake-
ott to reduce the sand temperature down to substantially
ambient temperature:

Still a further object of the present invention is the
provision  of means affording cooling of used molding
sand: without causing from said molding sand any sub-
stantial separation of its expensive components or parti-
cle additions consisting of bondmg clay or like binders
of known type.

Another object of the present invention is the pro-
vision of means of contributing to an effective treatment
of used molding sand which will not only effect a cool-
ing of such used sand but will also serve to regulate a
constant predetermined degree of meisture in such sand.

A further object of the present invention is the pro-
vision' of means ensuring the treatment of used molding
sand so as to maintain in such sand substantially uniform
and casting improving conditions as to temperature, mois-
ture and components of the sand.

Still a further object of the present invention is the
provision of means contributing to very efficacious cool-
ing of molding sand, notwithstanding the fact that sand

ot
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cooling has to be effectuated from either relatively high,
or relatively low temperatures.

Another object of the present invention is the provision
of means enabling cooling of molding sand automatically
and in relatively large quantities for re-use.

A further object of the present invention is the pro-

" vision of means facilitating cooling of used molding sand
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so as to require a minimum of maintenance or repair of
foundry equipment, and to further means necessitating
during operation relatively small quantities of cooling
air, thus providing for extremely economical and reli-
able foundry sand reconditioning.

These and other objects of the invention will become
further apparent from the following detailed description,
reference being made to the accompanying drawings,
showing preferred embodiments of the invention.

In order to more clearly understand the invention
reference is had to the accompanying drawings in which:

Tig. 1 shows schematically a section of a part of plant
for the preparation of molding sand according to the
invention, the section being taken along lines I—I of
Fig. 4.

Fig. 2 is a sectional view taken along lines II—II of
Fig. 4.

Fig. 3 is a sectional view taken along lines IIL—IIT
of Fig. 2.

Fig. 4 is a sectional view taken along lines IV-—IV of
Fig. 1.

Fig. 5 is a wiring diagram used in connection with the
invention.

Fig. 6 is a plan view of a plant embodying the inven-
tion,

Fig. 7 is a sectional view taken along lines VII—VII of
Fig. 6.

Fig. 8 is a fragmentary view, partly in section, of Fig.
7 and drawn to an enlarged scale.

Referring now more particularly to the drawings, there
is shown in Figs: 1 and 4 a plant for the preparation of
molding materials, in particular of molding sand or like
granular material, said plant including a trough or like
open-ended receptacle 1 for mixing granular materials,
shafts 2 and 24 in said receptacle and supporting radially
extending inclined blades or shovels 3, which upon rota-
tion in the direction of arrows 4, 5 (Fig. 1) agitate the
granular mass 6 within trough-receptacle 1.. Shafts 2 and
2a are driven by a motor 7 over a suitable transmission
gear box 8.

A supply or belt conveyor 9 delivers sand 6 to receptacle
1. From a pipeline 19 a suitable liquid or water is sup-
plied to a tank 11, whose supply or quantity of water may
be regulated by hand by means of faucet or valve 12.
A discharge conduit 61 connects tank 11 with a sprinkler
device 62, from which water is delivered to receptacle 1
onto the sand 6 while same is being agitated. On a
standard 63 and displaceable thereon there is disposed a
support 64 for holding a hose or overflow conduit 65,
which is thus adjustable with respect to the water level
in tank 11. The level 66 in tank 11 corresponds to the
position of the end or level 67 of conduit 65. Conse-
quently, the height of level 66 may be readily regulated
through the adjustment of said conduit and relative to
standard 63 and support 64.

A needle valve 68 in tank 11 is movable by means of a
threaded stem 69 and rotatable by a worm gear 70, which
is set in rotation by means of regulator motor 71, whereby
the cross section of the outlet from tank 11 into the dis-
charge pipe 61 may be altered. The sand 6 leaves trough-
receptacle 1 at the egress 13 and about one half of said
mass drops into a pivotally suspended tube 14 and the
remaining half onto a belt conveyor 15. The transporting
band 15 forms part of a balance device and delivers the
respective half of the sand received by the latter into a
pivotally suspended funnel-shaped tube 16, which is
operatively connected through connecting lever 17 with
said tube 14, A double-acting cylinder 18 which is piv-
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otally joined to trough-receptacle 1 by means of fulcrum
19, contains a piston 20 with piston rod 21 which, in turn,
is linked through fulcrum 22 with said tube 14, the latter
being pivoted at 23 and connected by means of rods 17
to the aforesaid tube 16 which, in turn, 'i§ journalled
about pivot 24.

If compressed air is ‘supplied through pipe connector
plece 25 to the cylinder 18, and if connector piece 26
is switched to éxhaust, the pivotally suspended or pendu-
lum tube 14 will: be swung from a position shown in
full lines to a position 27 shown in dotted lines, while
pendulum tibe 16 wiil assume then the position 28 also
shown in dotted lines. In this latter position, a regulating
element (not shown), will be so controlled due to said
pendiulum miovements, that compressed “air will be sup-
plied to conmector piete 28, while connection 25 is
switched to exhaust.

Pendulum tube 14 thus moves from position 27 to
position 29, while pendulum fube 16 assimes simui-
tanéonsly position 38. In this position the aforesaid
regulating element (not shown) will be réset under the
action of the pendulim movements, to its starting position,
whence' the pendulum movements- will also be reversed,
and the operation starts anew.

In housing 31 (Fig. 4), in which the balance 15 proper
is accommodated there are arranged regulator elements
whose functions will be later explaired.

The sand discharged from pendulum tubes 14 and 16
hits an oscillatory screen or support 32 which is moved
by ‘means of eccentric drive méans 33, 34 (in a manner
not shown in the drawing). Through the bottom 35 of
screén or support 32 passes the sand while in a logse state
and with a relatively reduced height of drop to arrive at
wire mesh band 38 which is supported and guided by
rollers 36, 37 (see Fig. 2) and whose mesh is determined
in accordance with the specific grain size of the mass to
be Worked upon.

A dr1ve motor 3% moves through the intermediary of a
geanng 49 (the operation of which will be later described)
wire mésh band 38 with such speed that the height of the
layer of the sand on said band will be practlcally con-
stant, while the quantity’ of supply of said sand.is sub-
)ected to changes.

Supportmc rollérs 41 (Flg 2) disposed ‘at relative
short distance frém each othier support ‘wire mesh band
38 and prevent the loddéd upper track from sagging ‘and
“thus ‘any disturbance in the Working and build-up of the
sand during its passage from roller 36 to roller 37 in ‘the
direction’ of arrow 42 (Fig. 4), while some of the band
é’ﬁppo'rtihg rollers 43 take off the load from the lower track
of the wire mesh band 38. Sand which rests on the wire
:mesh band 38 is laterally supported by sheet flap mem-
béts 44 and 45 forming parts of the exhaust funnel 46.
Furthérmore, through pendulum flaps 47 and 48 which
abut against the sand, the remainder of the exhaust hood
45 will Be sealed off that a fan (not shown) which:ex-
‘hausts air in- the direction of arrows 49 through exhaust
hood 46, will féree air to pass exclusively through the wire
mesh band 38 and through the . granular mass resting
thereon
" A slide valve 50 may be regulated by-rotating a crank
51 through the 1ntermed1ary of threaded shaft 52 in the
. diréction of arrow 72 -(Fig. 3) 'and thus a change in the
“cross section 'of the passageway 73 for the air will be had.
This regulation may be. carried out by hand. A second
slide valve 774 is movable in crosswise direction to slide
valve'59 in the- direction-of arrows 75 and is actuated by
means of a motor 76 through the intermediary of-a worm
-gearing 77 and -threaded spindle” 78. This regulation
-which ‘may be- effectéd automatically, ‘will be later re-
- ferred to.

Thessand then drops fromi roller 37 onto a belt con-
"veyor 53 ‘which delivers  this mass fo-a ‘further milling
wnd-cléaning’ mstallatmn where"the ‘degree of moisture
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‘tions, near the limit of formation of dust.

6
may be controlled to réach a desired degree, in a Midnner
known per se.

The apparatus shown in ¥igs. 1 to 4 “oOperates ‘in the
following manner: . '

The sand which is supplied from transporting band 9
1o trough-receptacle .1 will be ‘moistened in the latter
through spririkler device 62 from which a fine water spray
is- discharged. At cutlet 13 the sand mass is- discharged
with predetermined moisture but still in a relatively warm

‘state, in a manner heretofore referred to, so that -about

one half of the sand falls directly into pendulum tube 14
while the other half falls onfo the balance device 15 and
therefrom into pendulum tube 16. Balance device 15
is adjustable in the directions  indicated by respectlve
arrows 56.

Since the pendulum tube drive is actuated from com-

“pressed air cylinder 18 and remains at constant and uni-

form speed of rotation and is suddeunly fevérséd in the

.end positions 28 ard 36 on the one hand and 27 and 29

on the other hand, the sand will be uniformly and equally
distributed cover the entire length of the oscillatory sieve
or screen 32. - Thus a imiform distribution of the granular
sand mass ovér the entire width of the wire mesh band 38
is also effectuated.

Due to a 1elat1vely short distance between bottom 33
of Screen 32 and ‘wire mesh band 38, the sand arrives
at the latter banid 38 in a rather ¢ompletely loose state.
If 'the number of wire mash of the screen bottom . 35
is chosen accordingly, the sand may further be sieved
out in fine-crumbly form. -This facilitates during the én-

‘suing treatment with air passing throuigh in the direction

of arfow 54, that the &ir ‘not only passes through the
sand substantially ‘without any undue decrease in"pres-
sure, but also causes .tlie “entire air, since fine porous
channels are formed in the sieved-out sand mass, 1o pass
in direct proximity of thé fuass, so that the air .will be
saturated to a great extent with watér vapor when it
leaves the sand which is thus cooled down and is there-
after ‘conducted to an. exhaust fan (not shown) in the
direction of arrow 49.

It is "of particular unportance to note that the state

of compactlon of the sand during the passage of the air

and in" view.of the énsuing Cooling and drying opéra-
tiohs remaing substantxally ‘unaltered.. " If -the aforesaid
state of the sand is- disturbed, then the densily of the
state of compaction will be ificreased and thus the permea-
blhty (capability. of penetratlon) for air will be reduced.

Tests have shown that fn the manner héreinabove de-
scribed a very. efficiént - cooling effect is brought about
without removing, from the granular mass to be cooled
mordmately any fine particles thereof.

It has further béen found that the sand may be easily
and réadily brought to room temperature or even there-
below and that a predetermined moisture content for
the sand ‘mdy be kept within a nairow range of fluctia-
Such latter
dust formation limit defines a ‘certain- moistiure content
at which the sand is about to transform into dust and
at' which said niass may already be very well screened.

Since the quantity of sand supplied from time to time
is subjéct; in'the course of practical operations, to ‘varia-
tions and fluctuations ‘and the type of castmgs to bé man-
ufactured and consequently the warming-up degree: of
the sand may experience certain changes, regulator means
appear to be absolutely necessary.

“Such regalations or compensations may be carried out
in the following manner:

If héavy castings aré to be produced which influence
and warm up to a considerable degree the sand and thus
reduce ‘the moisture content to. a great extent, then
through - lifting of ‘the conduit “or pipe support 64 and
in a manner heretofore mentioned; .the level 6f water
66 within"tank ‘11 may be increased, whereby increase
in“the 'static préssure is caused and ‘a“sufficient quantity



2,863,100

7

of water will be supplied from the sprinkler device 62
to mixing trough-receptacle 1.

Simultaneously, by opening of slide valvé 5¢ and in
a manner heretofore mentioned, the cross section of the
passage of air through the exhaust 73 will be increased
to such extent that a sufficient quantity of air may pass
the sand for cooling purposes. Both these regulating
stages will only be changed, if the condition of the sand
requires the same. If the quantity of the sand has
changed, the balance 15 effectuates automatically a change
in regulation.

In Fig. 5 there is shown a wiring diagram in which
the balance 15 is indicated by an arrow and actuates a
condenser 80. A regulating gearing 49 is controlled by
means of motor 81 ‘which is coupled with condenser 82
by means of a differential relay 83. This gearing 40
(also indicated in Fig. 1) is controlled by means of
motor -81 in accordance with the indicator position of
balance 15 and condenser 80 coupled therewith, which,
in turn, acts on the differential relay 83 and condenser
82, so that the number of revolutions of roller 37 and
thus the speed (see arrow 42. of Fig. 4) of the wire
mesh band 38 is modified in a manner that upon chang-
ing of the quantity of sand delivered to balance 15, a
substantially uniform height of sand is screened onto
wire mesh band 38. Control of supply of water corre-
sponding to such passing quantity of sand occurs through
the ‘intermediary of balance 15, whereby a regulator
needle 68 is checked in a manner heretofore referred
to by means of regulator motor 71 from the position of
the balance 15 and its condenser 3% coupled therewith
through differential relay 84 and condenser 85, thus vary-
ing the cross section of passageway through discharge
tube 61 proportional to the quantity of sand.

The regulation of the quantity of air proportional to
the quantity of sand is obtained through balance 15
with slidable valve 74. Balance 15 and condenser 30
coupled therewith regulate through the intermediary of
differential relay 86 and condenser 87 regulator motor
76, whereby slidable valve 74 will be moved in the direc-
tion of arrows 75, and thus the cross section of the
passageway for air through exhaust 73 will be changed
proportional to the quantity of passing sand.

In wiring diagram of Fig. 5 there is disclosed one of
many possible examples for bringing about regulation
by means of a varying condenser capacity and differential
relay system.  This regulation may also be carried out
by means of changes brought about in inductive or ohmic
resistance or any other known means.

In Figs. 6 and 7 there is disclosed a fixed rail 101
which supports rollers 192 which carry circular seg-
ments 103 which are articulated about stub shafts 104
operatively connected with a rotary table or turntable
195. 'This rotary table 165 is rotated in the direction
of arrow 106 about axle 107. The circular segments 103
have each a plurality of lamellae 188 (Fig. 8) with a
starting lamella 169 and an end lamella 118. The seg-
ments 103 move in the direction of arrow 106 from posi-
tion 111 to position 112 without changing their location.
¥f roller 182 of a predetermined segment 183 leaves rail
© 101 at its end 113, then the same is tilted about the axle
114 into a swinging or tipping position 115, as seen in
Fig. 7.

During subsequent engagement with rail 181 on its
connection piece 116, the segment 103 will again be lifted
to the position 111 and thus reaches again its normal
location.

This modification works with supply means similar to
that shown in Figs. 1 and 4, has also an ‘oscillatory
screen, which in Figs. 6 and 7 is designated by numeral
117. The circular ring composed of many segments
103 runs from the position below oscillatory screen 117
in the direction of arrow 106 below the exhaust hood
118, as indicated, and is sealed off upon entering and
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Jeaving the hood by mearis of pendulum sealing plates
119 and 120.

This arrangement operates in the following manner:

Upon delivery omnto oscillating screen 117 the sand
arrives in a loose and fine-crumbly form at the segmients
153, As these segments pass the pendulum seahng plate
119, air will be sucked through the sand in the direc-
tion of arrow 121 in a manner as hereinabove described,
whereby the same leaves in the direction of arrows 122
between lamellae 108 and is admitted to the sand 123,
passes through the exhaust hoed 118 and suction con-
nectloq 124 (Fig. 6) in the direction of an exhaust fan
(not shown). The cooling and drying process is termi-
nated upon the sand leaving the pendulum sealing plate
If roller 192 of the respective segment 103 leaves
rail 10% at one end 113 thereof, then this respective
segment 163 assumes a tilting position 115 and discharges
the sand onto a transporting band (not.shown).

The segment 183 then runs onto the rail end 116 and
will again be moved from tilting position 115 to normal
position 111 and the operation starts anew.

It is well understood that the embodiments herein re-
ferred to, may be carried out with one pendulum tube
only or with several parallel pendulum tubes coupled
together. The operation is not dependent on the opera-
tion of pendulum tubes, since also vibrating supply guides
or other means may be employed in order to brmg about
screening of the sand.

In practice ‘it has been shown that the embodiment
hereinabove described is preferred in order to prepare
the sand on the air-permeable support in uniform layer
formation as to height, loose and fine-crumbly state. If
warming of the sand after the cast is relatively small,
and the moisture thereof relatively high, then a sprinkler
device as shown in Figs. 1 and 4 may be omitted. Prin-
cipally it is to be mentioned that the supply of a prede-
termined quantity of water by means of sprinkler device
62, cooling of the sand down to room temperature may
be achieved so that after passage of a definite quantity
of air through the sand, the latter will always be kept in

the proximity of its dust-forming state.

The present. invention provides for an air-permeable
support for granular masses, in particular sand masses
which may be constituted by a fine-mesh screen or sieve
or by subdivided and spaced lamellae forming support
means and overlapping each other.

The invention is not limited to the embodiments shown,
as different shapes and different means may be used to
bring about penetration of air or permeability of air
through the support to thereby contact the sand from
therebelow.

It can thus be secen that there has been prov1ded in
accordance with the invention a novel device and proc-
ess of cooling molding ssnd .and like granular material
for foundry use according to which said material is first
supplied in a relatively loose state to a first station, is then
agitated at said first station, while spray of.liquid is
added to said material to thereby condition the latter
to contain a predetermined .degree of moisture. There-
after the material thus treated is distributed to a second
station, -at which second station the material .is sub-
jected to screening, compressed air being forced through
said materjal while being screened. The air is then ex-
hausted. from said material, which finally passes to a
third station for foundry use.

Various changes and modifications may be made ‘with-
out departing from the spirit and scope of the present
invention and it is intended that such obvious changes
and modifications be embraced by the annexed claims.

Having thus described the invention, what ‘is claimed
as new and desired to be secured by Letters Patent, is:

1. In a plant for conditioning molding sand and like
granular material preparatory to molding operatlons,
means for agitating said material to thereby mix the
latter to assume a relatively loose state of compaction,
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means commumcatmg with said dgitating means for uni-
formly and evenly distributing said matétial when re-
ceived from said first mentionad " means, siipporting meais
provided with perfordtions and positioned below said
distributing means for receiving said material therefrom,
means for directing compressed air thmugh said perfo-
rations and. through said matemal from therébelow while
restlng on said Supportll’l"‘ means, Wh.,reby said material
is aerated prior 1o its dehvery to a mold, said distribut-
ing means including spaced Apart funnel-shaned tube
means, welghmg means for said materlal and posmoned
mtelnedlate said. agitating means and ‘saidl tube meaiis,
and. control means cocperable with said wéighing méans
for regulating the quantity of matetial to be released by
said distributing means.

2. In.a plant according to claim 1, including spray
means for a liquid extending toward said agitating means,
and means for regulating the spray of liquid from said
spray means,

3. Ina nlant accordmo to. claim 1, wheleby sald dis-
tributing means. is spaced from sadsupportmg(rneans io
reduce the depth of drop for. material received by.said
supporting means to a minimum. .

4. Io -a ‘plant .according to claim 1, said ‘supporting
means. including an. endless. wire mesh band for move-
ment. below said distributing means.

5. In a plant according to claim 1, said supportlpg
means. including a plurality: of -lafelid-shaped -elements
which are spaced from and at. least partly overlap each
other.

6. In a. plant accordmp to claxm 5, 1ncludmg a turn-
table, said lamella-shaped elements being supported by
said turntable.

7.1In a plant accordmg to claim 6, including ‘tiltable
members- for receiving said material, rail means along
which said tiltable members may be moved, said rail
means being mounted on said turntable and having ends
separated from each other to form. a discharge opening
for said material when received by said tiltable members.

8. In a plant according to «claim 1, further including
air exhaust means operatively connected to and posi-
tioned abgve said supporting means.

9. In a plant according to ciaim 8, including valve
means for regulating the exhaust from said air exhaust
means.

10. In a plant according to claim -1, said supporting
means including vibratory means for imparting oscillatory
movement to said supporting means.

11, In a plant according to claim 1, including means
operatively connected to said tube means for moving the
latter.

12. In a plant according to claim 1, including further
control means for regulating movement of said supporting
means relative to said distributing means to thereby deter-
mine the height of layer formation of said material on
said supporting meauns.

13. In a plant according to claim 1, including means
operable by said weighing means and operatively con-
nected to - said directing means for said compressed air
to regulate the guantity of the latter conimensurate with
the quantity of granular material on said- supporting
means.

14. A plant for processing molding sand and like
granular materials preparatory to molding operations;
comprising a receptacle for receiving said molding sand,
agitating means in said receptacle, drive means connected
to said agitating means to move same to thereby impart
to said molding sand a relatively locse state of com:
paction, regulatable liquid spray means located above said
receptacle to moisten said sand, said receptacle having
an opening in its bottom through which said sand is
passed after being treated by said agitating means, a first
open-ended, swingable funnel-like tube positioned sub-
stantially vertically beneath said opening, a balance de-
vice including a transporting. band located benecath said
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opemng and having one end located adjacent the tipper
end of said first tube, the relative positions of said upper
end of said first tube and szid one end of said transport-
ing band being such that 4 portion of said sand falls
directly ifito said tube and the remainder onio said trans-
porting band, means responsive to. the weight of "said
sand on said balance device to regulate-said liquid -spray
rheans to thereby control the imoisture: content. of said
sand, a second open-énded, swingable funnel-like tube
positioned substantially vertically adjacent the other end
of said transporting band for receiving from the lattersaid
remainder, a lever connecting said tubes for joint swing-
ing movement, actuating means connected to one of said
tubes for swingably moving $aid tubes, said support means
located beneath said tubes to receive sand~discharged
from the latter, means connected to said support means
for ‘oscillating the same; conveyer theans having one end
beneath said support means to receive sand d1scharoed
from the lafter &nd to convey said sand to.a molding
station, said'conveyer means being provided with petfo-
rations to permit: passage of air therethrough; and derat-
ing meéans controlled by-the weight of said sand on-said
balance. device to direct air ‘fiom below said conveyor
means through said perforations’ of said conveyer means
and thus through said sand located on sand conveyer
means.

15.A plant accordlng to cla1rn 14, said-agitating means
comprising a pair’ of substantlally,parallel horizontally
oriented shafts rotatibly journaled in said receptacle, and
blade means on said shafts: )

16. A plant according to-claim 14, said means to reg-
ulate ‘said liquid- spray means including valve means for

‘cdntro ling the flow:'of liquid to "said liquid spray- means,

a mechamsm for ad]ustmg said valve means; and electri-
¢al means variéd in‘accordance with the weight of -said

isand ‘on “said “balance “devicé to regulate- said -adjusting

mechanism.

17. ‘A plant according to claim 16, said liquid spray
means including nozzle means, a liquid storage tank lo-
cated above and communicating with said nozzle means,
and adjustable means in communication with said tank
for.varying the hydrostatic pressure of said liquid above
said nozzle means.

18.-A: plant according to claim 14, said aerating means
including an exhaust conduit located above said conveyer
means, adjustable valve means in said exhaust conduit
to regulate the flow of exhausted air therethrough, and a
mechanism responsive to the weight of said sand on said
balance device to adjust said valve means.

19. In a plant for conditioning molding sand and like
granular material preparatory to molding operations;
means for agitating said material to thereby mix the latter
to assume a relatively loose state of compaction, means
communicating with said agitating means for uniformly
and evenly distributing said material when received from
said first mentioned means, perforated supporting means
positioned below said distributing means for receiving
said material therefrom, means for directing air through
said perforated supporting means and through said ma-
terial from therebelow while the latter rests on said sup-
porting means, whereby said material is aerated prior to
its delivery to a mold, means for measuring the rate of
flow of said material and positioned intermediate said
agitating means and said distributing means, and control
means ‘cooperable with said measuring means for regu-
lating' the ‘quantity of material to be released by said
distributing means.

20. In a plant for conditioning molding sand and like
granular material preparatory to molding operations;
means for agitating said material to thereby mix the latter
to assume a relatively loose state of compaction, means
communicating with 'said agitating means for uniformly
and evenly distributing said material when received from
said agitating means, continuously and unidirectionally
movable material supporting means provided with perfo-
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rations and positioned below said distributing means for
‘receiving said material from the latter, drive means oper-
atively connected to said material supporting means to
impart a continuous and unidirectional movement to the
latter, means for directing air under pressure through said
perforations and through said material from therebelow
while the latter rests on said supporting means during
said continuous and unidirectional movement of the same,
whereby said material is continuously aerated prior to
its delivery to a mold, said distributing means including
pivotably arranged spaced apart funnel-shaped tube means,
oscillating means operatively connected to said tube means
to impart a pivoting movement to the latter, and weigh-
ing means for said material and positioned intermediate
said agitating means and said tube means, said weighing
means and said tube means during pivoting movement of
the latter cooperating with each other to uniformly and
evenly distribute said material on said supporting means.

21. The process of continuously preparing molding
sand and like granular material for foundry use; com-
prising the steps of delivering said material in a rela-
“tively loose state to one location, subjecting the material
at said one location to mixing action with fluid spray,
regulating supply of said fluid spray proportional to the
quantity of said material, to thereby condition the ma-
terial prior to arrival at another station, then substantially
evenly and uniformly distributing said material from said
other station onto perforated support means whereby said
material assumes on the latter a layer formation of
equal height throughout, controlling passage of air
through said support means and said material positioned
thereon so that the latter will remain substantially sta-
tionary on said support means, and then exhausting said
air ‘upon penetration of said material substantially with-
out removing any solid constituents from said material.

22. The process of continuously preparing molding sand
and like granular material for foundry use; comprising
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the steps of delivering said material in a relatively loose
state to one location, subjecting the material at said one
location to mixing action with fluid spray, continuously
weighing said material for regulating supply of said fluid
spray proportional to the quantity of said material, to
thereby condition the material prior to arrival at another
station, thereafter substantially evenly and uniformly dis-
tributing said material from said- other station onto per-
forated support means whereby said material assumes on
the latter layer formation of equal height throughout,
forcing sufficient air from below said support means and
said material positioned thereon so that the latter remains
substantially stationary on said support means, and then
exhausting said air upon penetration of said material sub-
stantially without removing any solid constituents from
said material. :
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