Sept. 11, 1945, B. A. SMITH 2,384,573

METHOD OF RECLAIMING MOLDING AND CORE SAND

Filed Aug. 29, 1942

13
12

16

’ -~

; @:_/ ol \
B N
N N < ® / Jig \
\ 77 5 | N
10— / o \
o \ / f?'; 13
N g
k= s \”ﬁ \
B ng g N
\\ ) N L/O
- N \ %
\\ = %<r
/N
‘Nz

30

19

6
Ry 7“%7/// 7

YNNI IWASYNNNNNSN

A7,

18—
ﬁ OE]
‘@
3l
27

4 INVENTOR.
BENJAMIN A.SMITH

Otectic, frrbnch s Koy

ATTORNEYS




Patented Sept. 11, 1945

UNITED

2,384,513

'STATES PATENT OFFICE

2,384,573
METHOD OF RECLAIMING MOLDING AND
CORE SAND

Benjamin A. Smith, Rocky River, Ohio, assignor
to The C. O. Bartlett & Snow Company, Cleve-
land, Ohio, a corporation of Ohio

Application August 29, 1942, Serial No. 456,671
{Cl. 22—217)

3 Claims.

This invention relates as indicated to a method
of reclaiming or reconditioning foundry sand such
as is used for molds and cores. More specifically,
this invention is concerned with a process wherein
the sand is heated to substantially a red heat for
the purpose of driving off carbonaceous material
and the like which may occur as an impurity in
the sand, after which the sand is cooled to room
temperature in such g way that there is a mini-
mum amount of damage to the sand, and to also
provide that the sand, when discharged, will con-
tain substantially the correct amount of moisture
necessary to be present for the proper handling
of the sand in the molding operation in which it
is to be used.

The process of reconditioning foundry sand in-
volving the step of heating the same to a red heat
for the purpose of driving off any impurities, such
as carhonaceous material, may be roughly divided
into two parts—the heating stage and the cooling
stage. The crystalline structure of the sand is
such that it may not be subject to very sharp
temperature changes since any such changes tend
to set up in the sand grains internal stresses which
may even proceed to a splitting of the sand grain
into small particles. If, however, the proper de-
gree of care is exercised, both in heating and cool-
ing the sand, it may be safely heated to a red heat
and then cooled to room temperature without any
substantially adverse effects on the sand.

It is a principal object of my invention to pro-
vide g process of the character and for the pur-
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poses described. Other objects of my invention. -

will appear as the description proceeds.

To the accomplishment of the foregoing and
related ends said invention then consists of the
steps hereinafter fully described and particularly
pointed out in the claims.

The annexed drawing shows one form of appa-
ratus capable of performing one form of my im-
proved process, and the following description sets
forth in detail one approved mode of carrying out
the invention, such illustrated apparatus and dis-
closed method, however, constituting but one of
the various ways in which the princxpln of my
invention may be used.

In said annexed drawing, the single figure is a
vertical sectional view through a plant con-
structed so as to be capable of carrying cut the
process of my invention.

Before proceeding with a description of the
process comprising my invention, it is believed
well o refer briefly to the construction and mode
of operation of the apparatus illustrated in the
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drawing and by which such process may be per-
formed.

Referring more specifically to the drawing, the
same comprises a heating kiln generally indicated
at I, and a cooling kiln generally indicated at 2.

The heating kiln comprises a tubular metallic
shel]l 3 substantially cylindrical in shape, and in-
ternally provided with & refractory lining 4. The
shell | carries axially spaced annular bearing
rings 5 and 6 which revolve on trunnion rolls
fitted with shafts journalled in bearing blocks as
shown at 7 and 8 for the purpose of rotatably
supporting the kiln | in an inclined position. Se-
cured to the shell 8 is & bull-ring 9 which co-
operates with gearing and speed reduction means,
generally indicated at 10 and a motor {1 in rotat-
ing the kiln 3 about its longitudinal axis on its
trunnion roll and bearing assemblies T and 8.

The upper end of the kiln | projects into a
breeching or smoke box (2 through which pro-
jects a feed chute 18, the lower end {4 of which
projects into the kiln . Material to be fed to the
kiln is introduced through the open upper end I8
of the chute 13. A stack 16 is provided for the
purpose of carrying off the products of combus~
tion which are produced within the kiln, An air
sea] shroud {1 is arranged about the upper end
of the kiln i, closing the space between such kiln
and the stack, but, at the same time, permitting
relative rotation therebetween while avoiding any
appreciable infiltration of alir.

Mounted adjacént the lower end of the kiln | is
a firing hood i8 likewise provided with a shroud
18 affecting a substantially fluid-tight seal be-
tween the firing hood {8 and the kiln | as ths
latter rotates.

The firing hood {8 carries a conventional burner
20 adapted to utilize any conventional fuel such
as gas, oil, or powdered coal. Mounted at a level -
below the heating kiln 1 is the cooling kiln 2 which
comprises a cylindrical metallic shell 2 interi-
orly provided with longitudinally extending flights
22, The shell 21 is, by means of bearing rings .
23 and 24 and trunnion roll assemblies 25 and 26,
rotatably supported in a position slightly inclined
to the horizontal. Suitable means (similar to
those provided for the heating kiln, but for con-
venience in illustration not shown) will rotate the
kiln 2 about its longitudinal axis. A transfer ,

chute 27 is arranged to carry by gravity the sand
discharged from the lower end of the heating kiln
I and to introduce the same through the opening
28 into the upper end of the cooling kiln 2.

The space about the cooling kiln 2 is laterally
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confined by means of a housing 29 at intervals
provided with vents 30 leading to an exhaust duct
31. Mounted in the upper portion of the casing

- 29 are a plurality of water feed devices 32, con-
nected to a common inflow manifold not shown,
and effective to cascade cooling water over the
outer surface of the shell 21 as the latter rotates.
The steam and water vapor. generated in the
housing 29 pass out through the stack 31 and the
water in liquid form flows along the inclined sur-
face of the floor 33 to be discharged to the
sump 34. b )

A stationary housing 38 encloses the Iower end
of the kiln 2, and into such housing projects &
screen extension 36 which is fastened to and
rotates with the shell 2f. The flnes passing
through the screen 36 are discharged through the
hopper 31 and the coarse material passing over
the screen is discharged through the chute 38.°
_ In carrying out the process of my invention, the
sand to be conditioned, which is usually at a room

temperature of about 60° F., will be introduced

through the charging chute (3 into the heating
kiln . The rate of fuel consumption, together
~with the rate of feed and those other factors
which it may be necessary to adjust, such as the
speed of rotation of the kiln, will all be so coor-
dinated that the sand will pass through the kiln

in & period of about 30 minutes and will be dis--

charged from the heating kiln at a temperature
from 1400° F. to about 1600° F.

At this point it may be desirable to indicate
that a convenient size of apparatus for commer-
cial use comprises & heating kiln, the metallic
‘shell of which is about five feet in diameter and
about twenty five feet long, having a six-inch
thick refractory lining, making the net diameter
of the heating kiln about four feet. When the
kiln is supported at a slope of about one-half inch
per foot and rotated at a speed on the order of
about .8 to about 1.5 and at preferably about 1.0
R. P. M., approximately five tons of sand per
hour will pass through the kiln.

After the sand, at a temperature of about 1400°
¥. to about 1600° ¥, is discharged from the heat-
ing kiln |, it is carried by means of the trans-
fer chute 27 to the upper end of the cooling kiln.
_In order to economically match the heating kiln
previously described, the cooling kiln should de-
sirably have an inside diameter of about four
feet and & length of about thirty two feet, with
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s slope to the horizontal of about one-fourth inch -

. per foot and driven at a speed of about one to
three and preferably at about two R. P. M. Un-
der such circumstances, and when the exterior
of the cooling kiln is flooded with water in the
manner hereinafter more particularly explained,
the time of travel through the cooler will be on
the order of about 30 to 50 minutes, averaging
about 40 minutes.

The flights 22 are shallow, solid, angle projec-
tions which extend radially inwardly of the shell
21 for a distance just sufficient so as to insure
that the mass of sand in the cooler will roll and
tumble within the revolving shell, rather than

slide as & body over the inner periphery of the
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“shell 21 as the latter is rotated. Lifting flightsso .

constructed and arranged will result in a gentle
. sgitation and mixing of the sand a8 it passes

- "through the cooler, thus avolding violent cas-

cading which might be destructive of the individ-
‘ual sand particles. )

" e outer surface of the shell 21 is flooded with
water through the devices 32 which may be either
goray nozzles or preferably individual boxes into
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which a supply of water is continuously fed, and
from which the water flows over a weir onto the
outer surface of the shell. The water used for
cooling the shell' exteriorly is recirculated, 1. e.,
that collected in the sump 34 being pumped back
to the distributing means at the hotter portions of
the cylinder 21, there to evaporate. The cool
water supply fed in to replace evaporation losses
is first fed through the distributors 32 at the
lower or cooler end of the cylinder 21. Depend-
ing upon the temperature of the water, it may be
necessary to make adjustments in the rate at
which it is fed to the outer surface of the shell,

At this point it should be noted that for best
results the rate of flow of water over the shell
21 should be such that the outer surface of the
shell at the hot end will have a temperature of
about 500° F'. to about 600° F,, and the temper-
ature of the cold or lower end will be about 80° F.
to 100° F. When conditions are maintained as
above indicated, the sand will be discharged from
the lower end of the cooler at a temperature of
about 125° F. to about 150° F.

Heating the sand to the temperatures indicated
may cause some agglomeration due to varlous
causes so that it becomes necessary to screen
these agglomerated masses from the fines, and
to this end the screen 38 is provided.

When sand has been thus heated to the tem-
peratures indicated above it will be freed of sub-
stantially all moisture. However, a certain
amount of moisture Is necessary and desirable in
molding sand, and this fact may be utilized to
advantage in & reflnement of my process as above
explained. It has been found that sand particles,
after they have been cooled to approximately
500° F., may have water introduced thereto with-
out very substantial degradation of the sand par-
ticles. It is, therefore, within the contemplation
of my invention to introduce water by means of
a spray, 38, into the cooler 2 at the point where
the sand in its longitudinal travel through the
cooler reaches a temperature of about 500° F.
A portion of the water thus introduced will, of
course, be vaporized and the amount of water
vaporized will have & substantial cooling effect
on the sand and water which remains. The
amount of water thus introduced to the sand may
sccordingly be adjusted for best results. How-
ever, the end point which determines the amount
of water to be thus introduced is the amount of
water which the sand may contain and which it
will preferably contain for the molding operation
in which it is to be used. .

It is an important feature of my invention that
the sand, during the interval while it is cooling
from a red heat to about 500° F., is secluded from
the atmosphere and substantially all of the heat
abstracted from the sand flows by conduction out-
wardly through the shell 21 to be absorbed by
the water which is flowed over the outer surface
of the shell.

Of course the entire process of cooling the sand
and the transfer of heat ultimately to the water
which carries it away is not simply conduction,
but a very complex heat transfer process involv-
ing radiation, conduction and convection, all to
& degree and in different parts of the transfey.

For example, the heat in the center of the sand
grain flows tc the exterior of that grain purely

by conduction. The “emperature of the exterior
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surfcce of the sand grain is lowered and hest
fiows from it by radiation to the cool wall of
the enclosing cooler cylinder. The heat flows
from this wall surface by conduction through
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invention may be employed, change being made

the metal wall of the cooler cylinder to the oppo-
site side, where it is removed by convection of
the flowing wa‘er past this surface or by evapo-
ration of the water which tended to wet the sur-
face, the action here being combined evapora-
tion and vapor convection, Some radiation of
heat does take place from the exterior wall of
the cooler cylinder to the water, and o the water
vapor forming as a result of the evaporation of
some of the water, but this effect is small.

Tt is also true that a minor portion of the heat
of the sand particle is conducted through the in-
terface between the sand particle and its contact
with the interior of the cylinder wall, but the
area of such interface is generally so small (. e.
the point of contact is almost infinitesimal) that
only a small proportion of the total heat exchange
takes place in this manner. It will be observed,
however, that substantially all of the heat ab-
stracted from the sand is at one stage forced to
pass by conduction through the wall of the cyl-
inder 21. The wall of the cylinder hence acts

as a sort of thermal barrier against too rapid a

rate of heat transfer away from the sand. Thus
the sand grains are cooled so slowly and evenly
throughout their individual mass that no sub-
stantial portion of the sand is subjected to shock
chilling. In this way the generation of destruc-
tive contractive forces in the sand particles is
avolded, thereby resulting in very minimum deg-
radation of the sand particle size.

The atmosphere is excluded from.the cooler,
i. e. no drafts of atmospheric air are permitted
to strike the sand since even suoh drafts would
have the effect of causing a degrada.tion of the
sand particles on the surfaceof the mass with
which such drafts come in contact.

While the drawing is illustrative of one form

of apparatus which may be used in carrying out’

my process, other types of apparatus may be used
for the same purpose so long ‘as the funddamen-
tals of the process as above recited are observed
and maintained. _

Other modes of applying the principle of the

3

as regards the details described, provided the fea-
tures stated in any of “he following clalms or
the equivalent of such be employed.

I, therefore, particularly point out and dls-

" tinctly claim as my invention:
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1. The method of conditioning foundry sand
and the like which comprises gradually heating
the same to a red heat, and then simultaneously
agitating and slowly cooling the same in a cham-
ber, from which the major portion of the heat
is gbstracted by conduction, and then applying
water to the sand in an amount such that the
residue in the sand after cooling to room tem-
perature provides substantially the required mois-
ture content for its desired use.

- 2. The method of conditioning foundry sand

" -and the like which comprises gradually heating
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the same to a temperature of about 1400° F. to
1600° F. and then simultaneously agitating and
slowly cooling the same to a temperature of about
500° P, in a chamber from which the major por-
tion of the heat is abstracted by conduction, and
then applying water to the sand in an amount
such that the residue in the sand after further

-cooling to room tempera‘ure provides substan-

. tially the required moisture content for its de-
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sired use.

3. The method of conditioning foundry sand
and the like which comprises gradually heating
the same during a period of about 30 minutes
to & temperature of about 1400° F. to 1600° F.,
and then simulianeously agitating and slowly
cooling the same to a temperature of about 500°
F. in a chamber substantially closed to the at-

" mosphere and from which the heat is abstracted
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by conduction through its wall, to the exterior

surface of which water is applied, and then ap-
plying water to the same in an amount such that
the residue in the sand after further cooling pro-
vides substantially the required moisture content

~ for its desired use.

BENJAMIN A. SMITH.




