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“This _invention relates to the casting of met-

als In sand molds and has for its particular ob-
Jects the expeditious and economical production
- of iron castings and also non-ferrous metal cast-
ings from which adhering layers of sand can be
readily peeled and which casting when so peéled

has a remarkably smooth surface skin, substan-

tially free from the so-called “orange peel” effect;

not only on the top and bottom faces thereof, but
10

&lso throughout a very substantial portion of its
vertical walls.

will hereinafter appear.

Heretofore, as I am well aware, 1t has been
proposed, as set forth in Reissue Patent No.
19,386 of December 11, 1934, to employ as a fac-

ing for sand molds, intended for use in the cast-

Other objects of the invention.

2 _
the latter which prevented them from being

thoroughly and evenly wetted by the dextrine
solution. Furthermore, when examined micro-
scopically, large isolated agglomerates of dex-
trine-treated coke particles that are not in close
proximity to particles of bentonite are observ-

. able, this being largely due to the fact that, as
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ing of iron, a dry composition composed essen-

tially of carbonaceous base as the major ingredi-
ent thereof, a substantial percentage of bentonite
and a mlnor percentage of a gummy substance.

efficacious for preventing the “burning in” of the
sand on the top and bottom faces of castings pro-
duced in sand molds on which the facing had
been dusted, has certain defects which materially
impaired its value as & facing for such molds.
Among these defects or short-comings were an
“orange peel” effect present in castings produced
in sand molds faced therewith and which effect
was due to the presence in the surface of the cast-
ing of myriads of minute hills and valleys which
imparted to such surface an appearance some-
what resembling that of the skin of an orange,
Such castings so produced by employing such

facing also had a grayish black film on the top

and bottom faces thereof which consisted prin-
cipally of fused bentonite and eoke, being attrib-
utable to the fact that in such facing the ben-

previously explained, the bentonite is mixed me-
chanically in such facing, thereby resulting in
a heterogeneous mix.

- My investigations have led to the discovery
that substantially all of the above undesirable
features which characterized such prior bentoun-
ite type of facing, however excellent it was by
comparison with prior facings of the non-henton-
ite type, can be effectively eliminated with the
result that it is possible to produce g facing hav-

- ing a vastly improved peeling action as compared

25

with any known facing and which produces a

20 casting having a smooth even skin coating, the.
Such facing, while in many respects it was quite - :

same bheing of a decidedly bluish cast.

In the production of my improved facing I
preferably proceed as follows:

2000 1bs. of the carbon base is 1ntroduced in
the mixer. |

200 Ibs. of coal tar pitch (or crude naphtha-

~lene rosin pitch, pine pitch, sea coal pitch, or
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tonite which is the water-absorbent ingredient of

the facing is incorporated with the carbonaceous

base thereof as a mechanical mix and therefore -

particles thereof are directly exposed to contact
with the molten metal when the mold is poured.

Such prior facing not only produced an exces-
sive amount of dust when applied to & mold with
a shake-bag; due to its extreme fineness of its
particle size, about 180 mesh or finer, but also
the gummy ingredient, such as dextrine, could
not be homogeneously distributed over the coke
particles because of the greasy characteristics of
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any volatilizable high carbon producing hydro-

carbon) is then introduced in finely divided form,
or in water suspension or in solution in some dis-
solving media. The heat is applied slowly until
the hydrocarbon is just molten. (The usual
range of melting points of these materials is
around 160° to 260° or even 400° centigrade.) The
mix is allowed to run until some heavy distillate
in the form of a white smoke appears. At this

point the heat is removed and the mixer allowed

to run unti} cold, During this stage the coke

‘base will become waterproof and will agglomer-

ate into spheroids,
water,

200 lbs. of dextrine in ﬂnely diwded form is
now added ang the mixer allowed to distribute
this. -
225 1bs. of hot waler oonta.ining 9 lbs. of wet-
ting agent, such as triethanolamihe, alkyl aryl-
sulfonate or diethylene glycol, are added in a

It will flow in the mixer like

- steady small stream or sprayed in. After mix-

- ing the same for but a
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reaction takes place and the mass will swell very

few minutes, a violent
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considerably. (The amount of swelling depends
entirely on the amount of hydrocarbon.) Heat
is then applied and the moisture driven off. The
mass will slowly shrink to less than its original
volume., It will again flow like water in the
mixer and will have lost its water proof quality
entirely. It will, in fact, wet very easily. Mois-
ture is retained at 1% to 2% in this mass.

000 1lbs. of bentonite is then introduced thru a
rotating sifter or it may be blown in. The resid-
ual 1% to 2% moisture geis the hentonite and
in this semi-plastic condition it will spread over
the coke- hydrocarbon-dextrine spheres Heat is

continued until dry. AR

- The final product is 8 very ﬂowy matena.l ex-
ceedingly quick to plek up moisture from the
- mold surface, and, as the particles are round,

easily bolted. To maintain the size of the par-
‘ticles the material is bolted thru 115 to 150 mesh.

This results in a particle size ideally suited to pass
thru an open mesh shake bag and yet small
enough to flll up the interstices in any molding

sand, The particles are nearly perfect spheres

and flow down a sand mold s‘u:cface to form a very
even film.

In order to effect proper distributicm of the ben-
tonite over the coke-hydrocarbon-dextrine par-
ticle and get an even, fine film of bentonite over
- the coke the bﬁntonite Is desirably distributed as
an gir floated dust over the surface of the coke-

hydrocarbon-dextrine mix which still is allowed
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ing hydrocarbon such as coal tar pitch, rosin,
naphthalene, crude water gas tar or sny mate-
rial which on burning, will produce a large quan-
tity of fine soot or carbon smoke. Then the ac-
tion is as follows—the metal runs into the mold
(aiready dusted) and strikes the facing dust which
has already anchored itself to the surface of the
mold—i(the bentonite has done its work). The
heat of the metal sets fire to the pitch or tar or
hydrocarbon, which starts to burnd in g limited
supply of air in the mold. It produces under this
condition of & lack of oxygen, a lot of black soot

. uUnder 3 slight pressure as the pitch generates a
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“ big voluine of gas., This carbon or soot is forced

against all surfaces of the mold and completely
coats the bentonite particles ahead of the metal

and all surfaces inside the mold. Thus there is
& protective coating of colloidal carbon over the
-~ bentonite when the metal strikes it and tlie ben-

tonite is thus not fused to the casting. In other
words, the facing layer itself is self-smoked by the .

k action of the metal starting to run in the mold.

20

to retain g small quantity of the ongmal mois~
ture added, instead of being thoroughly drwd out -

As the coke-hydrocarbon-dextrine mix is steamy |

and hot (around 200° F.) the bentonite falling on
the surface is gelled by contact With this mois-

ture. The action of the mixer is to carry this

39

fine gelled film down to the bottom of the mixer

and rub it around the coke-hydrocarbon-dextrine
particle in so doing. There it meets the hot sur-
face of the mixer and is dried out, & complete ilm
of bentonite being around each coke-hydroca,r-
bon-dexirine particle.

40
covered with & film of grease.

This same action that frees the ‘bhentonite from
the metal accomplishes another very important

reaction and one which to date has never been ac-

comphshed by a dust facing. The: presence of
the carbon-producing hydrocarbon smokes not
only the bentonite but smokes the vertical walis
of the mold on which no facing was put. As an

30 example, if a flat plate is cast and the mold is
- only dusted on the drag or bottom side, the smoke
produced by the burning hydrocarbon will par-

tially face the cope or upper half and the sand

 will peel away very much easier, The same thing
applies to the vertical walls of the mold. They

are coated by the carbon sont. and Wlll peel
more easily.

The difficulty encountered in the proper dis-
tribution of the dextrine over the coke particle,
may be compared fo the top of & table which is
If g water solu-

- tion of anything is wiped over the table, the wa-
- ter will pull up into small balls and will not spread

Another method of accomplishmg the same re-

sult is to dry the coke-hydrocarbon-dextrine mix-
ture out and then air float in the bentonite. ‘The

mixer is so operated as to distribute this mass
- the solution of dextrine so that the fllm spreads

as thoroughly as possible. Then the heat is again

turned on and the mass raised to 200° F. and a '

current of wet steam is blown over the surface of
the mass, As the coke-dextrine mix is under the
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temperature of the wet steam, slight ccndensatmn' .

takes place and the bentonite is gelled, The ag-

tion of the mixer distributes this gell over the sur-

face of the coke-hydrocarbon- dextrine spheroids
and the heat at the bottom of the mixer dries out
the film. A complete even cnatmg of the bentenite -

- thereby is obtained.

Ordinarily, the diréct contact of the bentomte"'

with the metal will fuse the bentonite and the re-
- sult is it burns into the skin of the ca.si;mg It is

- essential, if a clean casting is to be obtained, that

- steps be taken to prevent the ‘bentonite in the

facing composition from becoming. fused to the
surface of the casting and acting as a bond be-
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| cordmgly the “orange peel” effect is increased by

evenly over the surface.. Local concentrations

will occur, This cond1tion is overcome in my new

process by the use of a “wetting” agent which re-

duces the surface tension of both the coke and

evenly.,

One wauld na,tura.lly assume that the finer the
particle size of material dusted on a mold surface,
the smoother will be the resulting face of the cast-
ing, However; these results do not follow, as actu-
ally the finer the material dusted on the mold the
rougher the surface of the casting becomes. Ac-~ .

& finer dust,. This has been traced down to the

fact that the finer dusts will build up on the peaks

- of the sand particles comprising the mold surface

60

~ sand particles comprising the mold surface, If a
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tween such metal and the sand particles in the

face of the mold all without interfering with its '
characteristic function of acting as an agent or as

& wick, so to speak, which feeds moisture from

the green sand of which the mold is formed to the

adhesive gummy ingredient of the facing compo-

70

and due to their irregular shape and lightness will
not roll down and fill the interstices between the

material can be first made to fill the valleys and
then reach a level, g smooth, level surface will .
be obtained on the mold surfaces faced therewith
and the resultant casting will be smooth. For this
reason it was necessary to make the coke par-
ticle 1mpregnated with the soot-evolving hydro-

‘carbon spherical or bead-like or nearly s0, in or~

der that it would readlly roll off of the peaks of

- the sand surface of the mold and into the in-

sition, thus insuring that such composition will

be adhesively anchored to the mold surfaces..

This is accomplished in my new process by having
15

| present a summent qua.ntlty of & smoke -produc-

-

‘terstices or so-called valleys thereof.
‘same phenomenon is involved as in.the case of a

Exactly the

~ stone rolling down hill until it reaches the bot-

tom, if the same Were round whereas were the




same angular- or irregular in shape it not only

would not travel easily down the slope but would

in all probability stop before reaching the bottom.

Other carbonaceous materials, such as graph-
Ite, plumbago, gas-retort carbon and the like may g

“be advantageously employed in lieu of finely pow-
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B contiﬁuins the heating

~dered coke, which latter is the preferred material

for use in the carbonaceous hase. Also, in lieu

of dextrine, other water-soluble adhesives such

as gum arabic, gum Tragacanth, soluble starches

and the like may be substituted with excellen!;_

Yesults. | - - |
The percentages of the various ingredients that

are incorporated with said finely powdered coke -
or like carbon base may vary within wide limits, 15

for example within the following- ranges, viz,,

10

.......
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ntil the hydrocarbon is .
melted, cooling the mixture below the melting
point of the hydrocarbon while continuing such
agltation until the particles of the mixture are of
generally spheroidal form: and become substan-
tially water-repellant, then adding a water solu-
ble adhesive agent and a very small percentage of
a “‘wetting agent” together with some water which
latter is relatively hot while continuing such agi-

tation, allowing the mixture to swell, then heat- =

ing the same to remove all but a few per cent of
the moisture therefrom and the mixture is re-

duced to spheroidal particles that are water-ah-

sorbent, then gradually introducing into the mix-
ture, while still slightly moist, finely divided ben-
tonite and then heating the mass until dry and

recovering the same as a fine powder.

Per cent | | - | , - |
- 4. The method of making a facing for green |
%elil:mnit? E‘i‘f‘a‘ﬂ“] “““““““““““““““““ g Eg ig sand molds, which comprises heating- 8 major
Watgir -sou Eta'. ©s Ve""“‘"""“‘"“‘""‘-‘""'f 45 to 9 o0 Proportion of a carboniferous base with & heavy
Heea,v;r:l gp?tgc%_n"ﬁ;“ﬂ'ﬁ;ggg;ggg """""""" 5 t0 30 normally solid hydrocarbon, having g melting

Various modifications within the scope of the

appended claims may be made without depart-
ing from the spirit of the invention.

Having thus described my invention, I claim:
- 1. The method of making a carboniferous fac-
ing for green sand molds, which comprises in-

corporating with a . carbon base a minor Propor-

tion of a pitch-like substance capable of freely gg
evolving sooty fumes upon contact with molten
metal thoroughly agitating the mixture, ‘heating
the mixture during such agitation until the pitch-

like substance is melted and whitish fumes are
evolved, cooling the mixture below the melting

point of the pitch-like substance, while still so

agitating the same, to thereby convert the mix-

ture into a mass of spheroidal particles that are

=
L
[
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point between about 160° C. and 400° C. which

-1s capable of evolving voluminous sooty fumes

upon contact with molten metal thoroughly agi-

~ tating the mixture, thén while still agitating the

mixture cooling the same below the melting point
of the hydrocarbon and thereby converting said
base and said hydrocarbon into water-repellant

sbheroidal particles, then when the mixture is

cool converting such particles into water-absorb-

- ent particles coated with an adhesive without

destroying the spheroidal form thereof, then

. +while the particles are hot and while containing a,

30

small percentage of residual moisture intimately
Incorporating therewith a very substantial per-
centage of powdered bentonite gnd then recov-

- ering the resultant product as a dry powder.,

5. In the method of making a facing for green -

essentially water-repellant, then while the mix- - “sand molds as claimed in claim 4, wherein the
ture is still at a temperature below the melting 49 powdered bentonite is introduced by air-floating
point of the pitch-like substance and while still - the same into the mass of hot, water-absorbent

so agitating the mixture adding a minor propor-
tion of a water soluble adhesive, a dilute aqueous
- solution of a “wetting agent,” a substantia] quan-

tity of bentonite, but less than the amount of the 45
carbon base and then reducing the resultant mass

to a substantially dry powder.

2. The method of making a facing for green
sand molds, which comprises mixing together s

proportion of a heavy normally solid hydrocar-
bon, having a melting point between about 160°
C. and 400° C., which is capable of evolving vol-

uminous’ sooty fumes upon contact with molten

- Spheroidal particles while said 7058 15 being agl.
tated. S A |

6. A-carbonaceous facing for green sand molds,
composed principally of water-absorbent spheroi-

- dal particles having kernels composed of par-

~ticles of a carbon base impregnated and coated

With a pitch-like hydrocarbon capable -of evoly-

. ing voluminous sooty fumes upon contact with
major proportion of a carbon base and a minor .5'0

~dry state.

metal thoroughly agitating the mixture, heating g5

- the mixture until the hydrocarbon is melted and

whitish fumes are‘evolved, then cooling the mixture

below the melting point of such hydrocarbon while

still so agitating the same and intimately incor-

porating in the mixture a water soluble adhesive 60

and a dilute solution of g “wetting agent,” reduc-
ing the resultant mixture to substantia] dryness

while still retaining therein g few per cent of

water, then gradually introducing into dry mass,

while still hot, a substantial percentage, but less 65

than the amount of the carbon base, of powdered
‘bentonite and then heating the mixture to evap-

orate the moisture therefrom and reducing the

resultant product to g powder.
- 3. The method
molds, which comprises heating together 5 major
proportion of a carbon base and a minor propor-
tion of a pitch-like heavy hydrocarbon capable of

evolving sooty fumes freely upon contact with

of making a facing forgreensand 7o

molten metal during the pouring of a mold faced
with such facing and such spheroidal particles
having an external coating of bentonite particles
adhesively united thereto, said facing being in g,

7. A facing as claimed in.;claim 6, wherein the
carbon base consists of coke. S |

. 8. Afacing for green sand molds for use in _Cast- .
ing metals, which is composed essentially of wa-

ter-absorbent particles having a pitch-coated -

‘carbon kernel in each of them and which particles

are essentially spheroidal in form and have an

external coating of bentonite particles adhesively

united thereto, the said facing being adapted
when dusted upon the surfaces of a mold to pre-
sent a smooth even surface to metal flowing there-
over, SR .
9. Inthe method of casting metal in sand molds,
the steps which comprise adhesively uniting to
the surface of a green sand mold a dry facing
composition comprising principally a dust-like

~carbon hase whose particles are coated with s

~molten metal thoroughly sgitating the mixture, 75

- normally water-repellant pitch-like material and

yet are water absorbent substantially through-

~out the same and are of spheroidal form and

which composition also contains s substantial per
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cent of uncoated free particles of hentonite which
 are adhesively united externally to the pitch-like . i STATES PATENTS

material with which the base particles are coated, Number Name ~ Date

then pouring hot molten metal into such mold 1,221,259  Woodrop — e Apr, 3, 1917

and creating therein s soocty gaseous envelope 5 1,517,778 Frohman e w-—- Dee, 2, 1524

around the free bentonite particles, that are-in 1,787,964 Wallace . Jan, 6, 1931

proximity to the flowing metal, sufficient to heat- 2,287,153 Wallace oo June 23, 1842

insulate such particles of bentonite and substan- 2,348,155 Shanley o .. May 2, 1944

tially prevent the fusion thereof to the surface of 2,388,289  Thielemann . __ Nov. 6, 1945
S 10 1,867,382  Sampson .o July 12, 1932

the resultant casting. :
| -  BURGESS P. WALLACE.
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