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This invention relates to the manufacture 
of ceramic ware and has for its object the pro 
vision of a method by which articles of this 
nature may be more quickly and efficiently 

5 manufactured by casting than has heretofore 
been possible and by which many articles may 
be cast that heretofore could not be made by 
this method. ' 
The invention is exempli?ed in the steps in 

10 the process, described in the following speci 
?cation and illustrated in the accompanying 
drawing. 
In the drawi — 
Fin‘. 1 is annjevation of half of a mould 

15 showing the formed piece and other parts in 
section. ‘ » 

Many ceramic articles may be formed by 
what is known as the casting method in which 
a mould of plaster of Paris or other porous 

20 material is ?lled with sli in which the clay 
is mixed with Water and t e water allowed to 
pass by capillary actionv through the wall of 
the mould leaving a layer of clay deposited 
on the inner surface of the mould. 

25 In the formation of ceramic articles by the 
casting process it is often very di?icult or im 
possible to form pieces with certain body com 
positions which will not crack during the 
casting process. The time required in cast~ 

30 ing as well as the corrosion of the plaster of 
Paris moulds used is also another serious ob 
jection to using the casting process in many 
operations. The dissolving or disintegration 
of the plaster of Paris moulds not only‘tends 
to reduce the useful life of the mould, but in 
many cases causes a change in the casting slip 
which makes casting exceedingly difficult. In 

_ the ordinary casting rocess the mould has 
to be capable of absor ing water so that the 
cast piece will build up on the walls of the 
mould by hardening of the slip due to the ab 
sorption of Water. In general, this limits the 
nature of the material which can be used for 
forming moulds to plaster ofParis. Since 
the plaster of Paris is not very stron , small 
pieces breaking oil and getting into t e cast 
ing slip or pieces of ware ad's/cent to the 
mould tend to spoil the properties of the slip 
so that the casting and burning properties in 
many cases arematerially changed. The foul 
ing of the casting sli from material absorbed 
from the moulds an entering the sli direct 
ly or through chips from the moul s, or by 
defective cast pieces which are returned to the 
slip, is a serious item and causes losses and 
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irregularities in the casting process. Another 
difficulty in casting is encountered owing to 
the fact that the portion of the cast piece next ' 
to the mould‘ is'dense while the surface in 
contact with the casting slip contains a much 
larger percentage of water. During the dr - 
ing operation the 1portion containing t e 
larger percentage 0 water tends to shrink 
more than the denser part which shrinkage is 
resisted by the portion adj acentthe mould so 
that in many cases a check or crack develops 
owing to the stress set up. _ 
The present method is designed to eliminate 

this di?iculty to a very large extent and at the 
same time facilitate the casting operation. 

Fig. 1 shows one half of a casting mould 
used in the process to which this invention re 
fers, also a section through the piece of ware 
or the article being formed. In the ordinary 
casting process it is necessary to use slips in 
many cases which will shrink but little during 
the‘ casting, as it is necessary to keep the cast 
material in contact with the mould so the cap 
illary attraction will be maintained in order 
that the piece Will be built up to the desired 
thickness. Many desirable casting slips can 
not be used to advantage owing to the fact 
that the time required in casting is so long 
that the piece be ins to shrink Iormin air‘ 
pockets orv ?lms tween the surface 0%. the 
cast article and the mould which destroy'the‘ 
capillary absorption of the mould. In the 
improved method this is practicall elimi 
nated or reduced so that it is not a serious fac 
tor and permits the use of casting slips which 
it would not be possible to use in the ordinary 
method. ‘ 

In the form of the invention shown in Fig. 
1 a steel or metal case 10 with holes 11 for 
clamping the two halves together is lined 95 
with a p aster or other porous lining 12. The 
inner surface 13 of the plaster conforms to the 
outline of the piece 14 which it is desired to 
form. The particular piece-shown is a bush 
ing, but it is evident that the method may be 100 
applied to practically an form of ceramic 
ware and is particularly a aptable t0 sanitary 
ware. electrical porcelain or other complicated 
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shapes. _ _ 

The entrance to the inside of the mould is 105 
obtained through pipe connections 15 and 16 
which are usually provided. with valves 17 
and 18 connected to hose connections 19 and 
20. The piece 14: has an undercut on the 
outer surface, hence it is necessary to use split 110 I 
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rings 21 and 22. While these rings are usiially 
of the same composition as the mould, they 
may be made of metal, wax, or other material 
in many cases. _ The ring 21 is shown as made 
of non-absorbent material and covered with 
an absorbent layer such as a‘ wrapping of 
cotton tape. Plugs ‘23 and 24 are used to 
form the inside ends of the piece to size. 7 
While these plugs are'usually of- the same 
composition as the mould 12 they’may beof 
non-absorbent material in many cases. 
Where they are made of absorbent material, 
the inner ends are 'covered with non-absorb 
ent material 25. In the casting operation the 
two halves of the mould are bolted together 

' being made to register by dowels 26 which 
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register‘ with holes in the complementary half 
of the mould case. After the pipes 15 and 16 
with the end plugs 23 and 24 arein place, 
'the two halves may be clamped together 
through bolts,placed in the holes 11. The 
lugs and pipe are'held in proper position 
y collars 28 or other suitable means. 

general'the mould is then stood in a vertical 
position and casting slip admitted by opening 
the‘ valves 17 and-i181 When the mould is 
?lled, preferably from the bottom, and slip 
begins to'?o'w out of the pipe 19 the valve 17 
may be closed. Pressure may then be placed. 
on the slip inside the mould through the pipe; 
"20 which causes the material to deposit much 
more rapidly than where the capillary at 
traction only is used to take out the water 
and build up the layer of material 14. The 
jacket 10 permits the use of rather highpres 
sures. With the high pressure it is- possible 

' to maintain contact between the piece 14- and 
the surface of the mould 12 at all times. This 
permits the use of slip which otherwise would 
tend to contract and draw away and also 

which'will have less shrinkage in the drying 
o eration. In some slips it is not necessary 

‘ it at pressure be applied in order to make use 
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of the invention. .In general, however, it is 
foundadvisable-as the time of casting is ma 
terially reduced and a mould may be gener 
ally used which has much longer life. 
When the cast piece has obtained the de 

sired thicwess which is usually determined 
by time or by noting the increase in the 
weight of the mould with slip as a whole, the 
pipe 19 is connected to an air or oil supply 
which has a pressure equal to, if not slightly 
greater, than that in the line 20. The valve 
1’? ‘may tllé‘i'l he opened allowing air or oil 
to enter which will replace the slip on the 
inside of the piece. In some cases it is de 

- sirable to disconnect the line 20, opening the 
60 
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valve 18 and drawingthe slip 29 out of-the 
interior of the piece, after which air or oil 
may be allowed to take its place. 
The inner layer of the piece which has been 

in contact with the slip has a much larger 
percentage of water. -When, however, the in- ' 

makes it possible to build up a dense layer ' 
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teribr of the piece is ?lled with'air or oil un 
der pressure, the water is driven out through 
the outer layer and the percentage of water 
between the inner and‘ outer layers more 
nearly equalized. This tends, to reduce the 
shrinkage on the inner surface and makes it 
ossible to form pieces not otherwise possi 
le. In some cases it is not possible to use air 

as. it may tend to break through the piece. 
In most of these instances, however, oil, kero 
sene, or gasoline maybe used to advantage. 
.In'general, it is advisable to use amaterial 
which will not wet or dissolve the inner-sur 
face'as water would, but one which will tend 
lto'drive out the water and harden the inner 
surface. When the water on the inner sur 
face hasbeen reduced su?iciently, the pres 
sure may be reduced and the oil removed 
from the inner surface. In some cases, it 
may be desirable to circulate air through the 
flnner surface in order that the piece maybe 
'ven'a slight shrinka e, permitting it to be 
rawn, more. readily rom the moulds. In 
many pieces, however, this method permits of 
makm a piecesu?iciently hard so that it may 
be‘rea ily removed from the moulds. In very 
delicate pieces it is frequently possible to ?ll 
the interior either partially or ‘wholly with 
wax in place of oil or air. As the Wax hard 
ens it will form a support for the piece per~ 
mitting ‘it to be removed from the mould. 
Where the piece is placed in a warm room 
w1th a high degree of moisture saturation, 
the wax may be softened and permit contrac 
tion-of the formed piece without damaging 
the piece. . 
The method may be applied in many dif 

ferent ways. 'It is important, however, to 
apply pressure to the inner surface after the 
forming 1n order to drive out excess water. 
_ With the arrangement shown in the draw 
mg, shp may be allow to ?ow through the 
piece by regulating the valves 17 and 18. 
This tends to prevent settling of the slip 
which is especially important in casting elec 
trical porcelain as resulting dielectric proper 
ties of the mixture may be spoiled by the 
settling operation. Thecirculation of the 
slip on the inside also tends to cause a more 
uniform composition on the walls jof the 
piece. -Where the absorbing material of the 
mould 12 is of a dense composition the ab 
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sorption may readily'be improved by the use _ 
of ducts 30 and 31 opening through perfora 
tions 32 inthe outer case. 
While the drawing shows a construction 

particularly adaptable for very high pres 
sures, many pieces may be formed, particu 
larly those of small size, by simpl clamping 
the halves of the plaster moul s together 
witha clamp. j . 

In the improved method it is possible to 
use a cement'which has an open structure and 
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which will not readily be dissolved by the - 
water andsalts absorbed from the casting 13D 
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slip.’ The increased 
of the use of moulds of greater density than 
would otherwise be possible. 
the moulds themselves ma be made of po 

‘ rous, vitreous material WlllCll has been‘ ?red. ‘ 
Where moulds of this kind are used, it is 
usually ‘necessary to back themv up with plas 
ter or cement to take care of any irregulari 
ties. The surface tension of 
on the inside of the piece after casting as well 
as the surface tension in the water in the 
built up material are important factors in 
eliminating the excess water on the inner 
surface and makes it possible to form pieces 
which would otherwise crack in drying orv 
burning or which could not be‘readily re 

. moved from the moulds. 
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It is evident that by starting the pressure 
rather low and increasing it that a more 
uniform density of material will be obtained 

tant- that the expansion or deformation of 
the mould for different pressures be given 
careful consideration. In some cases it is de 
sirable to start at a. much higher pressureand 
reduce the pressure as the operation proceeds. 
This is particularl true where the operation 
requires considera le time so that there is a 
slight shrinkage 
the ressure as the operation proceeds, the 
mou d will contract and take up the shrink 

, age so that the pressure on the inside of the 
piece will not cause a tension on the outer 
layer with the danger of forming a ?aw. 
In order to facilitate the draining or ?ll 

ing of the mould or cast piece of ware Valves 
_ 34 and 35 may be added. The lines to which 
these valves are connected may be connected 
to an air or oil supply as desired. 

I claim— 
1'. The method of casting comprising the 

steps of ?lling a mould of porous'material 
with a ceramic ware slip, placing hydraulic 
pressure on the sli within the mould to fa 
cilitate passage 0 water from said slip to 
said mould, ‘permitting a layer of ceramic 
material to be deposited on the inner wall of 
said mould, removing the slip from the 
mould, and ?lling the interior of the mould 
with. a ?uid under pressure to compress the 
deposited layer'and render it more nearly 
uniform. 

2. "The method of casting ceramic ware 
comprising the steps of ?lling a ceramic slip 
into a porous mould, permitting a deposit of 
ceramic material from said slip on the inner 
surface of said mould, draining the slip from 
the mould, ?lling the mould with a liquid 
immiscible with water and subjecting said 
liquid to pressure to compress said layer 
against the wall of said mould to render said 
layer more uniform. . 

3. The method of casting ceramic. ware 
comprising the steps of ?lling slip mto a 
porous mould and agitating the slip during 

pressure possible permits 

In'some cases,v 

the liquid placed‘ 

_ _ ' _ mould to 

from the cast piece. It 1s, however, impor- f 

in the piece. By removing - 

depositsof a layer therefrom on the surface of 
said mould. . ' ' 

4. The method of casting ceramic ware 
comprising the steps of ?lling a porous mould 
with slip, placing pressure on said slip to 
facilitate'the deposit of a layer therefrom on 
the surface of the mould and agitating the 
slip during the deposit of the layer. 

5. The method of castin ceramic ware 
comprising the circulation o slip through a 
porous mould to permit deposit of a layer 
therefrom on the surface of said mould. 
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6. The method of casting ceramic ware ' 
comprising the circulation. of slip under pres 
sure through a porous mould to permit de 
posit of a layer of material from said slip on 
ithesurface of the mold. 

- 7. The method ‘of casting ceramic ware 
comprising circulatin slip through a ceramic 

ermit the eposit of a layer there 
rom on t e surface of the mould, removing 

- the slip leaving the deposited layer and exert 
ing pressure on said layer while still in said 
mould to remove moisture therefrom and ren 
‘der the layer more nearly uniform. 

8. The method of casting ceramic ware 
comprising the steps of introducing slip into 
alower part of the mould permitting the slip 
to escape from the upper, part thereof and 
thereby causing the slip to circulate upward 
ly through the mould. 

9. The method of casting ceramic ware 
comprising the steps of causing slip to enter 
at a porous bottom'and to escape at the top 
of the mould, and providing resistance to 
the escape of the slip to produce pressure on‘ 
the slip‘ in the mould._ 

10. The method of casting ceramic ware 
comprising the steps of introducing 'slip 
under pressure into a porous mould, permit 
ting the slip to escape from the mould and 
offering resistance to escape of the slip from 
the mould to place the slip in the mould under 
pressure, thus supplementing capillary action 
in withdrawing liquid from the slip through 
the walls of the mould. ‘ 

11. The method of casting ceramic ware 
comprising the steps of placing slip under 
pressure in a porous mould, agitating the slip 
during deposit of material therefrom on the 
the inner surface of the mould and forcing the 
slip from the mould by means of ?uid under 
a pressure sufficient to force the slip from the 
mould against the pressure thereon. . 

12. The method of casting ceramic ware 
comprising the introduction of slip into the 
lower port1on of the mould, exerting pressure 
on the slip when the mould is ?lled therewith, 
permitting deposit of material from said slip 
on the Wall of the mould and introducing a 
liquid under pressure immiscible with the 
liquid of said ship into the upper portion of 
the mould, the pressure on said liquid being 
suf‘?cient to force the slip from the mould 
against the pressure on the slip. 
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13. The method of casting ceramic ware 
comprising the deposit of a layer of material v 
on the inner face of a porous mould from slip 
contained in the mould, removing the slip 
and introducing material to form a core on 
the interior of the formed layer. 

14. The method of casting ceramic ware 
comprising the deposit of a layer on the in 
ner surface of a mould from slip contained 
in the mou'ld,and providing a yielding core 
within the interior of the formed layer. 

15. The method of casting ceramic ware 
comprising the deposit of a layer on the inner 
surface of a porous mould from slip con 
tained in the mould, and introducing solidify 
ing material into said mould to form a core 
therein. ' 

16. The method of casting ceramic ware 

reeaaae 

comprising the deposit of a layer on the sur 
face of a porous mould, from slip held in ‘the 
mould, withdrawing the slip and introducing 
material which solidi?es into a yielding mass 
to form a core and exerting pressure on said 
layer by means of said material. 

17 . The method of casting comprising the 
steps of depositing a layer on the inner sur 
face of a porous mould, from slip held in said 
mould, withdrawing the slip and introduc 
ing lique?ed wax into the mould to exert 
pressure on the formed layer and maintain 
ing the wax yielding during drying of said 
layer. s ‘ ‘ 

In testimony whereof I have signed my 
name to this speci?cation on this 29th day of 
June A. D. 1926. ' ,v 
, ARTHUR O. AUSTIN. 
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