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To all whom it inay concern: -
Be it known that I, Ravpa D. MERSHON,

- citizen of the United States, residing at,

New York, in the county and State of New
York, have invented certain new and useful
Improvements in Making Articles of Argil-
laceous Materials, of which the following is
a specification.

. . In the manufacture of porcelziixf articles
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of the surface portions produces strains

considerable difficulty has been experienced
in preventing the formation of cracks while
the article is drying. Great care must be

‘exercised to see thatthe drying proceeds at a

uniform rate throughout the entire body,
since if the evaporation from the surface is
faster than the capillary conduction of mois-
ture from the interior the greater shrinkage

“which - the low tensile strength of the clay
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55 either .direction

is unable to withstand. But even when such
care is used as to make the drying approxi-
mate uniformity  throughout the article, it
frequently happens that cracking still re-
sults, particularly in the case of an article
of considerable size or one having thick
walls. So far as I am aware, no adequate

explanation of such cracking has been’

offered, nor have prior efforts to overcome
the drawback been attended with material
success.  After careful study of the matter,
and considerable "experimenting, I have
reached what I believe to be the true ex-

planation of the difficulty,” and practical.
tests of the present invention, which is based
on my discovery, have been productive of-
results which leave practically no reom for
doubt as to the correctness of my theory..

It is my belief that the trouble has been due
to the fact that the methods hitherto em-
ployed for forming the articles cause more
or less internal stress in the clay, and that
in the endeavor, in drying, to relieve itself
of this stress the article cracks. The
method which I have devised eliminates
such cracking, because the body is left per-
fectly free to adjust ilself during all periods
of the dryipg up to the point where the clay

.can no longer flow, and, therefore, results in

the minimym of internal stress, if any.
In carrying out my invention in the pre-

ferred menner I employ a mold which (and

this I regard as one of the most important

_features of the invention) will permit .the

free passage, of water through its walls in
et retain the clay in the
desired: shape. Such a mold may be made

in various ways. Ior example, I have pro--

Cuced excellent results with a mold inade of
wire guuze, such as is used for window
screens, lined with paper. Thus for mak-
ing a porcelain cylinder T provide a gauze
cylinder of the necessary size, making the
same large enough to allow for the unavoid-

able shrinkage of the clay in drying. Sev:
eral thicknesses of the gauze may e used,

to give the walls of the shell sufficient stiff-
ness and strength. The cylinder is now
lined with- tissue paper, or even ordihary
manila wrapping paper and is then filled
with dry porcelain body in finely divided or
powdered condition, well shaken and
pressed down to make the material as dense
as may be. The mold thus filled is now im-
mersed in water until the clay is thoroughly

saturated to a plastic condition, after which

the gauze cylinder with its contents is re-
moved for drying. The drying proceeds

rapidly, because of the fact that the article -

of argillaceous material is surrounded only
by paper and netting, but without the ap-
pearance of cracks. If desired, the outer
gauze shell may be removed when the dry-
ing has proceeded to the point where the

‘clay is stiff enough to stand without dis-

tortion. The scheme thus outlined may also
be employed for making more complicated
shapes, by forming the outer shell of netting
in the shape desired ; but, in general, if this
is carried too far there may be more or less
trouble for the reason that before the clay
has dried sufficiently to permit removal of

the supporting shell there will have been -

considerable shrinkage; and as the shell
cannot shrink with the clay, cracking or
breakage will result. I overcome this Q-
culty, however, by making the mold, or
particular parts thereof, out of material

-which will keep pace with the clay in
Such a mold, or the necessary’
parts thereof, can be made of powdered clay

shrinkage.

lightly pressed into form and then covered
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with tissue paper or other suitable material, .

which, while allowing the passage of water,
will prevent the amalgamation of the form
or mold with the object being molded; or

a paper form filled with dry clay. For ex- -

ample, a hollow cylinder of argillaceous ma-
terials may be molded as follows: In a.gauze
cylinder prepared as described above I place
a eylinder of weod or other eonvenient and
suitable material, wrapped . with pa%er
loosely enough to permit ultimate with-
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drawal of the wooden cylinder but leaving
the paper wrapping in place. The annular
space. thus provided in the gauze mold is
now filled with powdered clay settled down
to place. The wooden cylinder is then re-
moved, the central space filled with dry

.powdered clay, and the whole soaked in

water as before, after which it is removed
from the water for drying. It is clear that
in the drying the inner elay core shrinks at
the same rate as the outer clay cylinder;
and hence, when the outer piece is suffi-
ciently dry and stiff the core can be dug out
without disturbing the other.

In the plan described above, more or less
air is left in the clay.  This may at times
be undesirable, but may be avoided by hav-
ing the filling of the mold take place in a
vacuum. For this purpose I have devised

“the simple and convenient apparatus illus-

trated herein. This apparatus is-shown in
vertical ~ section ~in the accompanying
drawing. .

Referring now to the drawing, 1 indi-
‘cates a- foraminous mold of suitable form,
inclosed in a vacuwm chamber 2 connected

" with an air pump 8. The clay is contained

30

in a'chamber or receptacle 4 and is delivered
into the mold, preferably’ by ‘gravity,
through a conduit 5 having a valve or gate
6. This clay receptacls .is likewise con-
nected with the air pump, as is also a cham-
ber 7 containing water., In- the pipes con-

. necting the various chambers with the air
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“pump .are valves 8, 9, 10, 11, by which com-

munication between the various parts of thé
apparatus can be controlled, as will be

readily anderstood. ,

.- Valves 6,:8,11, being closed and 9,10 open,.

the air pump is operated, thereby- exhaust-
ing the air from the water in chamber D, in

order to have the water itself free from all.

dissolved or entrapped air. After such'e

haustion; air may be readmitted to the cyl<

inder 7, without fear of any appreciable
amount of dir being taken up, as water will

. takeup:- air very slowly unless agitated.

Valve 8 being now open and valve 9 closed,-

" airis exbausted from chamnibers 2 and 4, thus
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removing as much of the air from the clay
material 4s can be removed from it in’a
body. . :The air pump being kept in opera-
tion, the gate 6 1s opened and the powdered
clay allowed to fall slowly into the mold 1.
Inasmuch as the air pump is-working all the

" time, the particles of clay, as they fall, will
be robbed of such air as clings to them, with
the result that:the clay is deposited in the

gauze cylinder 1 practically free of all air.
This having been accomplished, valves 6, 8,
9 and 10 are closed and water under atmos-

- pheric pressure is gdmitted into the chamber

65

2 from chamber T through valve 11, thus
surrounding the gauze cylinder and its con-
tents with water and, since a vacuum exists

11,034,815

between the particles of clay, bringing «
pressure of about fifteen pounds per square
inch upon the clay, tending to make the same
more compact.. At the same time by’ cap-

lllary action, the water works in between .

the particles of clay, rendering it plastic.
If desired, the pressure can be increased by
pumping water into the chamber 2. Also,
1t desired, hot water can be used instead of
cold, in order to obtain the greater plas-
ticity which hot water produces in some
clays. . It such case, the water can be sup-
plied from a steam boiler and will, there-
fore, enter the chamber 2 under a pressure
equal to the boiler pressure. If this scheme
1s resorted to, however, care must be taken
to cool down the clay cylinder or other arti-
cle in chamber 2 before the pressure therein
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is rélieved; otherwise the clay article may -

be ruptured by the formation of internal
steam. The mold with its conténts is now
removed for drying as before, care being of
course taken to have the drying proceed at a
rate as neavly as possible uniform through-
cut the mass. . -

In the above description, reference has
been made-only to the use of dry clay for

filling the mold; that is; putting the mate-
rial into the mold dry and afterward wet-

ting it. The clay mmy, however, be wet first,
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using sufficient water to make the mass

liquid enough to be poured. However, I’

consider the dry way much more advanta-

geous than the other; first, because a consid-.
erable excess of water is required to make.

100

pouring of the mixture possible, which ex- .

-cess has to be eyventually. gotten rid of; sec-
| ond, because it is easier, in the case of the

vacuum process, to remove the air from the
dry clay than from the emulsion of the
same.

oo As preﬁioﬁsiy stated, one of the most im-

portant features. of -the invention is the
mold, which permits the free passage of

‘water in either direction without allowing

escape of the clay.  Such a mold may be

made of wire gauze, perforated sheet metal,’

or - other. foraminous material of suitable
character, lined with’ paper as described, or
cloth, or, in general, dny material which
will permit water to pass freely through it
but retain the fineclay until it is sufficiently
wet to keep it from escaping through the
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foraminous outer . shell. © Or, instead of .

using a lininig of paper, cloth, etc., the shell
may be dipped in a solution of boiled starch.
This would leave the apertures in the' shell
covered with a film of starch, which would
keep the powdered clay from falling
through; and yet ‘when the mold is im-
mersed in water the starch would allow the

“water to pass freely through it and would

eventually dissolve .out.. ,
In many cases the above described method
may. be used to advantage for making in-
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gots, which are afterward finished by turn-

ing in a lathe, as is customary; since it is
extremely difficult, with the prior methods,
to form these ingots without dunger of their
cracking in the drying.

What T claim is: . :

1. The herein-deseribed method of mak-
ing articles of argillaceous materials for
subsequent fiving, which consists in deposit-

ing a loose mass of dry pulverulent mate-

rial in a ganze meld lined with paper or
fabric - adapted to permit the passage of
water in either direction through its walls
but prevent the escape of the powdered ma-
terial; immersing the mold, containing the
loose uncompacted material, in water until
the material is saiurated to a plastic condi-
tion; and removing the gauze mold and its
contents for drying.

8

2. The herein described method of mak-
ing articles of argillaceous materials for
subsequent firing which consists in deposit-
ing a loose mass of dry pulverulent mate-
rial in a mold and around a suitable filler
snel as wood, said mold adapted to permit
the pussage of water in either direction bt
preventing the escape of powdered material;
inersing the weld and core, containing the
material, in water until thie material is satu-
rated to a plastic condition: removing the
{iller and filling the space left thereby, by a
material or core having the same or approxi-

mately the same shrinkage, and drying the

article and core.
RALPIT D. MERSHON.
Witnesses:
S. S, Douwma,
Troyxas J. Byrnes,
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