
Sept. 12, 1950 w. s. RAMSAY 2,522,298 

CASTING OF REFRACTORY ARTICLES 

Filed July 6, 1948 

/- TIEJZJEIEEJEIZIZZZ -" 

‘._//‘—/’/6' //// I Z: Z / / —‘ o o o 

_ Z, Z 

Z Z o 
12 Z Z Z 

3] :1. 

30 2a 29 a2 30 

54» b 
i 

\ 
/>< 

27 
\ l\\\\\\\\\ \\\\l\\\ \\ a “ \ \ 

INVEN TOR. 

E 

ATTORNEYS 

[4%] Z mm 15'. Ramsay 
BY 



Patented Sept. 12, 1950 2,522,298 

UNITED STATES PATENT OFFICE 
2,522,298 

CASTING OF REFRACTORY ARTICLES 
William S. Ramsay, Canton, Ohio, assignor to 
The Stark Brick Company, Canton, Ohio, a 
corporation of Ohio 

Application July 6, 1948, Serial No. 37,255 I 

(Cl. 25—156) 7 Claims. 
1 

The invention relates to the casting of refrac 
tory articles, such as ?re brick and the like, from 
solid non-plastic material, possessing the. proper 
ties of responding to de?occulation, such for in 
stance as zirconium oxide and zirconium silicate. ' 
Under present practice the commercial produc 

tion of 100% zirconium oxide or zirconium silicate 
refractories has beenimpractical because of the 
extreme care required in handling the ware 
through the production process. The present 
methods of forming such articles comprise press 
ing, casting and extruding, in all of which meth 
ods it is necessary to add a binder so that the 
pieces may be handled. ' 

If an inorganic binder, such as clay, is used the 
refractoriness of the brick is materially reduced, 
the aluminum silicate in the clay forming an 
eutectic with the zirconium oxide or zirconium 
silicate, thus lowering the refractory qualities of 
the brick. 

If an Organic binder, such as lignin, is used, 
the same is destroyed during the burning of the 
brick so that the strength of the burned product 
is thereby weakened. Furthermore, under present 
methods where organic binders are used, the 
bricks thus formed are too fragile to be piled for 
burning, as the lower bricks in the pile cannot 
carry the load of the bricks placed thereon so 
that such bricks must be burned singly further 
adding to the cost of production. 

It is an object of the present invention to over 
come these di?iculties by providing a practical 
method for making refractory bricks and the like 
from zirconium oxide or zirconium silicate in 
such manner that the bricks will be sufficiently 
strong to be piled for burning and will not lose 
any refractory qualities or strength during the 
burning operation. 
Another object is to provide such a method 

which consists in casting bricks from zirconium 
oxide or zirconium silicate mixed with a small 
quantity of a de?occulent and just su?icient wa 
ter to allow the mixture to ?ow into a mold, and 
passing an alternating current through the mix 
ture in the mold, rapidly hardening the same so 
that it may be handled and dried and burned in 
the same manner in which dry pressed refrac 
tories are set for burning. 
A further object is to provide such a method 

in which the mold is only about half filled with , 
the mixture and the current passed therethrough 
in the manner above referred to, forming a hol 
low brick with a large central cavity completely 
enclosed on all six sides, providing a light-weight 
brick of considerable strength. 
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A still further object is to provide a method of 
lining discharge‘ pipes of jet propulsion engines, 
and the like, with a. layer of desired thickness 
of zirconium oxide or zirconium silicate. 
The above objects‘ together with others which 

will be apparent from the drawing and follow 
ing description, or which may be later referred 
to, may be attained by carrying out the improved 
method in the manner hereinafter described in 
detail, reference being made to the accompany 
ing drawing, in which: 
Figure 1 is a plan sectional view through a 

mold used for the casting of refractory bricks 
and the like by the present method, taken as on 
the line I--l, Fig. 2; 

Fig.‘ 2- a vertical longitudinal sectional view 
‘ through the mold, taken as on the line 2—2, 
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'turn are covered by cloth gaskets l8. 

Fig. 1; 
Fig. 3 ‘an end elevation of the mold shown in 

Figs. 1 and 2; 
Fig. 4 a transverse vertical sectional view 

through the mold, showing the manner in which 
a hollow brick may be cast'therein; v ‘ 

Fig. 5 a longitudinal, sectional view showing the 
" manner in which the discharge pipe of a jet pro 

pulsion engine may be coated with zirconium 
oxide or zirconium silicate in accordance with the 
invention; and 
'Fig. 6 is a transversesectional view, taken as 

on the line 8—6, Fig. 5. 
In carrying out the invention zirconium oxide 

or zirconium silicate in ?nely powdered form, 
preferably ?ner than 300 mesh, and a small 
amount of a de?occulent such as sodium silicate, 
fused sodium phosphate or tri-sodium phosphate, 
preferablyabout 116 of 1%, is mixed with just 
su?icient water, about 10%, to permit the mix 
ture to flow. ‘ 
[This mixture may then be poured into a mold, 

such as shown in Figs. 1 to 4, comprising ‘the 
perforate bottom wall l0, side walls I I, end walls 
II, which may be hingedly connected to the bot 
tom wall as indicated at l3, and top wall I! 
which may be connected at both ends to the upper 
ends of the end walls as by hinge pins l5. 
As indicated in the drawing, all of the walls 

of ‘the mold may be formed of wood and they 
are all perforated throughout their entire areas 
_as indicated at IS with a great multiplicity of 
small apertures. 

‘ vThe inner surface of the side walls of the mold 
are covered with metallic screens, indicated at 
I1, preferably 40 mesh brass screens which in 

Similar 
cloth gaskets l8 and 20 cover the inner surfaces 
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of the bottom and top walls of the mold and the 
inner surfaces of the end walls are similarly cov 
ered by cloth gaskets 2|. 
A wire 22 is soldered, or otherwise electrically 

connected, to each of the screens i1 and extends 
outwardly through apertures in the side walls 
H of the mold and these wires are connected to 
opposite sides of an A. C. circuit. 

After the mold is ?lled and closed, as shown in 
Figs. 1 and 2, an alternating current is passed 
back and forth through the mixture within the 
mold, rapidly hardening the same and driving 
out surplus moisture therefrom by the creation 
of an internal pressure within the mixture, the 
perforated walls of the mold permitting the ex 
cess moisture to pass through the same, the cloth 
gaskets preventing any of the solids from pass 
ing out of the mold. 

In actual practice the mold was ?lled with a 
mixture such as above described and a 220 volt, ' 
60 cycle current, drawing 30 amperes, was passed 
therethrough, and in one minute the cast brick 
was sufficiently hardened and strong to permit 
it to be removed from the mold and freely han 
dled, and when dried was placed in a kiln in the 
manner in which dry pressed refractories are set 
for burning. 

If desired, the zirconium silicate or zirconium 
oxide of less than 300 mesh may be mixed with 
grain zircon of larger size, or with zircon grog 
formed by calcining zircon brick and crushing 
or grinding to about ya" or even larger size, and 
the method otherwise carried out as above de 
scribed. 
Up to 50% of either 80 mesh grain zircon or 

calcined zircon brick grog 1A5’ or larger, or both 
together, may be mixed with the 300 mesh pow 
dered zirconium silicate or zirconium oxide in 
carrying out the invention. Also, if desired, wood 
?our or other combustible material may be added 
to the mixture resulting in light-weight brick 
when burned. v 

In order to form a hollow brick by the im 
proved method, the mixture of zirconium oxide 
or zirconium silicate, de?occulent and water, as 
above described, is poured. into the mold, only 
about half ?lling the mold, after which the alter 
nating current is passed therethrough in the 
manner above described, the internal pressure 
thus created forcing the material outward against 
all of the walls of the mold forming a hollow 
brick, as indicated at 24 in Fig. 4, having a large 
internal cavity 25 entirely enclosed on all six 
sides. 

Hollow bricks have been formed in this man 
ner weighing only about four pounds, as com 
pared with solid bricks weighing 8.'7 pounds 
formed in the manner shown in Figs. 1 and 2 by 
entirely ?lling the mold with the mixture. 
The U. S. Air Force is at present interested in 

lining the discharge pipes of jet propulsion en 
gines with. zircon or zirconium, but no practical 
method has been heretofore available for the 
same. 

In Figs. 5 and 6 is shown the manner in which 
a discharge pipe 26 may be coated with zirconium 
oxide or zirconium silicate. In carrying out the 
invention the pipe 26 ‘serves as one electrode and 
the other electrode is in the form of a collapsible 
perforate cloth gasketed, metal tube 21 placed 
within the inside of the pipe and separated there 
from the thickness of the coating desired, by 
means of perforated rings 28 of non-conducting 
material, connected to the headers 29 of non-con 

4 I 
ducting material which are clamped to opposite 
ends of the pipe as by the tie bolts 30. 
An electric wire ll, connected to one side of 

an A. C. circuit, is soldered or otherwise electri 
5 cally connected to one end of the discharge pipe 

26, th'e'other'wire 32 of said circuit being soldered, 
or otherwise electrically connected, to one end 
of the perforate metal tube 21. 
The mixture, as above described, is poured into 

the pipe, around the perforated metal tube, which 
is provided with a. cloth gasket 33, the headers 
bolted together upon the pipe and the alternating 
current is passed therethrough, quickly harden 
ing and strengthening the zircon lining so that 
the perforate tube may be removed therefrom 
and the coating dried and burned. The burning 
may be at a temperature of about 20000 F. de 
pending upon the metal used for the discharge 
pipe. 
The method thus described not only provides 

a practical manner of forming refractory articles 
from zirconium oxide or zirconium silicate, in 
which the articles are strong enough to be piled 
in the kiln and burned in the same manner as 
dry pressed refractories are set for burning, and 
in which none of the refractory qualities of the 
brick are lost, but it also provides a more eco 
nomical method. 
The cheapest lignin binder obtainable at pres 

ent costs about $30.00 for a thousand brick, while 
with the present method, the electric current used 
for a thousand brick costs only about 87 cents. 
Furthermore, it is pointed out that under pres 

ent methods the zirconium silicate or zirconium 
oxide does not bind itself until a temperature of 
about 25000 F. is reached, while the lignin binder 
burns out at a much lower temperature probably 
300° F. to 400° F. This makes the present method 
practical for such purposes as lining a discharge 
pipe where the metal from which the pipe is made 
cannot be subjected to a temperature of 2500“ F. 

I claim: 
1. The method of casting refractory articles 

which consists in mixing a solid, non-plastic ma 
45 terial taken from a group comprising zirconium 

oxide and zirconium silicate, with a small amount 
of an inorganic de?occulent and water, pouring 
the mixture into a perforate mold and passing an 
alternating current therethrough for about one 

50 minute to harden the mixture su?iciently so that 
it may be immediately removed from the mold, 
and then ?ring the molded article in a kiln. 

2.’ The method of casting refractory articles 
which consists in mixing a solid, non-plastic ma 

55 terial taken from a group comprising zirconium 
oxide and zirconium silicate, with a small amount 
of an inorganic de?occulent taken from a group 
comprising sodium silicate, fused sodium phos 
phate and tri-sodium phosphate and water, pour 

60 ing the mixture into a perforate mold and pass 
ing an alternating current therethrough for 
about one minute to, harden the mixture sum 
ciently so that it may be immediately removed 

_ from the mold, and then ?ring the molded article 
60 in a kiln for about one minute to harden the 

mixture su?lciently so that it may be immediately 
removed from the mold, and then ?ring the 
molded article in a kiln. 
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3. The [method of casting refractory articles 
70 which consists in mixing a solid, non-plastic ma 

terial taken from a group comprising zirconium 
oxide and zirconium silicate, at least one-half of 
which is below 300 mesh, with a small amount of 
an inorganic de?occulent and water, pouring the 

75 mixture into a perforate mold and passing an 
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alternating current therethrough for about one 
minute to harden the mixture su?iciently so that 
it may be immediately removed from the mold, 
and then ?ring the molded article in a kiln. 

4. The method of casting refractory articles 
which consists in mixing a solid, non-plastic ma 
terial taken from a group comprising zirconium 
oxide and zirconium silicate, at least one-half of 
which is below 300 mesh, the remainder being 
about 80 mesh, with a small amount of an inor 
ganic de?occulent and water, pouring the mix 
ture into a perforate mold and passing an alter 
nating current therethrough for about one’ 
minute to harden the mixture su?iciently so that 
it may be immediately removed from the mold, 
and then ?ring the molded article in a kiln. _ 

5. The method of casting refractory articles 
which consists in mixing a solid, non-plastic ma 
terial taken from a group comprising zirconium 
oxide and zirconium silicate, at least one-half of - 
which is below 300 mesh, the remainder being 
zircon grog about one-quarter inch size, with a 
small amount of an inorganic de?occulent and 
water, pouring the mixture into a perforate mold 
and passing an alternating current therethrough - 
for about one minute to harden the mixture su?i 
ciently so that it may be immediately removed 
from the mold, and then ?ring the molded article 

'inakiln. 
6. The method of coating the interior of a 

metal pipe which consists in placing a perforate 
metal cloth gasketed tube within and spaced from 
the pipe, ?lling the space between the pipe and 

' the tube with a mixture of a solid, non-plastic 
material taken from a group comprising zir 

30 

conium oxide and zirconium silicate, a small 
amount oi’ an inorganic de?occulent taken from 
a group comprising sodium silicate, fused sodium I 
phosphate and tri-sodium phosphate and water, 
and passing an alternating current through said 
mixture between the pipe and the tube for about 
one minute to suiiiciently harden the mixture so 
that the tube may be immediately removed and 
the molded article may be ?red in a kiln. 

7. The method of casting refractory articles 
which consists in mixing solid, non-plastic mate 
rial taken from a group comprising zirconium 
oxide and zirconium silicate, with a small amount 
of an inorganic de?occulent and water, pouring 
a su?icient amount of the mixture in a perforate 
mold to substantially half ?ll the mold, and pass 
ing an alternating current therethrough for 
about one minute, so as to produce internal pres 
sure forcing the mixture outward against the 
walls of the mold to form a hollow brick that is 
su?iciently hardened that it may be immediately 
removed from the mold, and then ?ring the hol 
low brick in a kiln. 

WILLIAM S. RAMSAY. 
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