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This invention relates to a lightweight ceramic 
article and a method of manufacturing the same. 
The invention relates particularly to such an 
article provided with voids that are partly filled 

5 with fibrous filling raterial, such as rock wool, or 
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the like. 
It is an object of the invention to provide a du 

rable, Washable, fireproof article of manufacture 
that is effective in absorbing incident sound and 
in therinal insulation up to temperatures of ap 
proximately 2100°F. and to provide a convenient, 
relatively inexpensive, and novel method of man 
facture. 

invention will appear from the detailed descrip 
tion that follows. 
The invention is illustrated by the following 

description and by the drawing in which 
Fig. 1 is a perspective view of an embodinent 

of the invention. 
Fig. 2 is a cross sectional view of a modified 

structure provided with additional capillaries or 
pores extending front voids within the article to 
an exterior Surface Enereof. 

Fig. 3 is an exterior view of an aggregation of 
heat-resistant fibrous material suitable for use 
in conpositions of the invention. 

In the Vašious figures like reference characters 
denote like parts. 
Thus, denotes a heat-resistant fibrous raate 

rial, Such as nineral Wool including, for exas aple, 
slag Wool, glass wool, or, preferably, rock Wooi in 
the for in of void-containing aggregations or clus 
ters. The fibrous lateria Should be heat-re. 
Sistant to the extent of not losing its forgia entirely 
during firing of the article containing it. The 
binder Ynaterial 2 is ceramic, is disposed between 
the clusters of fibers and, in the finished article, 
is fired to form a firin, ceramically bonded Yna 
trix between the aggregations or clusters 2nd give 
rigidity to the article. The finished article re 
tains voids present initially in the fibrous clusters 
and ?ay be provided also with numerous Sinail 
capillaries or pores 3, which communicate with an 
exterior Surface of the article and with the voids 
in the fiorous raateria. In the Structure shown 
in Fig. 2, there appear additional pores , resulti 
ing froza the escape of a gas or the destruction of 
2, filler material during making of the article, and 
also isolated cells 5 representing, for example, 
enclosed bles of gas. The pores 3 and cells 5, 
in the figures, are Soriaewhat enlarged in relation 
to the rest of the structure. 

in general, the products of the invention finay be 
made by a process which comprises forming a 
mixture including nodulated rock Wool of the like, 

Other objects and advantages of the. 

(CE, 25-156) 
a ceramic binding material, and Water, shaping 
the mixture and removing any excess of water 
therefrom, as by Suitable mechanical means, 
preferably either at very low pressure or without 
the use of any preSSure at all, drying and then 
firing the shaped mixture to develop a ceramic 
bond and produce a rigid article provided with 
Voids. When the product is to be used for absorb 
ing Soland, a destructible, pore-forning filler may 
be incorporated With the other ingredients in the 
Original mixture and destroyed during the firing 
operation. The process is illustrated in more de 
tail in the following specific examples, which are 
modifications of the general method. 

EacGrigoe 

i2he fibrous material used consists of rock Woo. 
This product is made by a method that includes 
melting argillaceous linestone of the like, al 
iowing it to fioW from a Sinal oritice, in 2, SGS, i. 
stream, and blowing, into a 
by ineans of steam in the presence of a, Siraal 
proportion of oil, to coat the individual ge:S. 
Eine form which use is so-called acduilated 03: 
Wool, which results frog in passing cers, S(2,ie 
as described, between threshei oiers, to give 
Synali aggregations of fibers, then collecting the 
said aggregations and Inbling Elein in 2, 33 
tating device provided with screen Walls, say 
With a meshes to the linea, incia; is rateria 
or shot-like particles are irenoved arough the 
screen Walls and the reck Woo a 323s retained 
Within the tunnbier are roiled into 2nore or 2SS 
round clusters or nodules. the predict is a ge3 
ly iowing, granular naterial consisting essen 
tially of irreguiai spheroidal particles of ave 
age diameter Eat may be about one-3ourth inc. 
The binding material used coinagrises 2, ciay 

that, on being fired, ratures to give a, irri ge 
ranic bond, at a temperature heloy Eaat of 303 in 
plete fusion or decoy position of ae rock 703, 
say, at about 2000' ... thus, irocitingara (N. J.) 
ball clay has been used Satisfacio:ii. 
The abers and clay age inade into a gesic 

inixture with Water and line ini:3Lie is siRS23d. 
For example, a part of weight of the Eightly 
oiled, nodulated rock Woo is sir2 into 2, 3::- 
ture with 3 part of the clay and her aniforay 
Wetted with 3 parts of Water. The resulting 
Wet inixture is shaped by being 29.S. in Eaolds 
provided with a screen botton and renovažie 
sides. After the excess of Water as drained 
away, say after a few minutes, the sides of ae 
mold are removed and the shaped Xixture, S33 
ported on the screen, is dried at 23 elevated 
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2 
temperature, as, for example, at approximately 
22 F. The dried product is then fired in a 
kiln at a temperature below that of complete 
fusion or decomposition of the rock wool but 
sufficiently elevated to develop a ceramic bond 
through incipient vitrification of the clay and, 
preferably, also of the rock wool. There is thus 
produced a rigid article, with preservation of 
the voids within the clusters of fibers and also 
the shape of the fibers. Thus, there has been 
used to advantage firing temperatures of ap 
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proximately 2000 to 2100° F. 
A product so made had an overall density of 

approximately 29 lbs, per cu. ft. and a modulus 
of rupture of 95. With varying proportions of 
ingredients, products may be made of a density 
of 20 to 40 lbs. per cu. ft. and modulus of rupture 
of 50 to 200 lbs. per sq. in. 

Eacample II 
The procedure of Example I is followed, with 

the exception that the nodulated rock wool used 
is made water-resistant by being thoroughly 
coated With aluminum Stearate or other water 
repellent material, such as zinc Stearate Or a wax, 
before the wool is mixed with the other in 
gredients of the composition. The waterproofing 
material may be applied in dust form and then 
spread over the fibers by melting and tumbling, 
or, the waterproofing material may be applied 
in the form of a Solution in a volatile Solvent, 
which solvent is then evaporated. 
With such water-resistant fibers, less water is 

necessary to form a mixture for casting. Thus, 
there has been used only 2.8 parts by weight 
of water for a mixture of 1 part of rock wool 
and 1 part of clay. 

Eacample III 
The procedure of Example I is modified by 

the incorporation, into the original mixture, of 
a combustible material adapted to be destroyed 
during firing of the product and thus to pro 
duce additional voids. The gas produced dur 
ing the destruction of the filler may increase the 
porosity by development of gas-escape channels 
communicating with an exterior surface of the 
finished article. 
There is made a mixture of 31 parts by weight 

of lightly oiled and nodulated rock wool, a Small 
proportion, say 6 parts by weight, of a filler that 
is destructible by heat with the development of 
gas, suitably cork in the form of granules or 
sawdust, say of size such that the particles may 
be passed through a 4-mesh screen and be re 
tained on a 10-mesh screen, 53 parts of Rock 
ingham ball clay, 9 parts of a red burning clay 
that develops a good ceramic bond at about 2000 
to 2100 F., and sufficient water to give a plastic 
mixture Suitable for casting. The mixture is 
cast, drained to remove excess Water, dried and 
fired, as described above. The firing should not 
be so rapid as to cause gas developed by the 
thermal decomposition of the filler to disrupt the 
shaped mixture. 
A typical product made as described had an 

Overall density of 26 lbs. per cu. ft. and a modulus 
of rupture of 110. It had large pores extend 
ing from the exterior surfaces to the interior 
of the article, and corresponding to channels 
through which escaped the gas from the decom 
position of the filler. 

Eacample IV 
The procedure of Example III is modified in 

2,003,819 
that the combustible filler material incorporated 
initially and later destroyed, during firing of 
the product, is of elongated form and, there 
fore, adapted to produce elongated voids. 

For example, the filler may consist of fine ex 
celsior or very fine curled wood shavings, hay, 
short lengths of broom straw or the like. Curled 
or irregularly shaped material that does not tend 
to pack together and that maintains its several 
units in spaced relationship to each other are 
preferred to material composed of straighter 
members. 
The heat-destructible, elongated fibrous filler 

may be substituted for cork and the resulting 
composition treated as described under Example 
II. 
During firing of the article, say at approxi 

mately 2000 to 2100° F., the fibers are decom 
posed, to leave elongated voids corresponding to 
positions initially occupied by the fibers and in 
terconnecting the voids within the rock WOol 
clusters. Also, gas of decomposition is formed 
and, in escaping, forms gas escape channels 
communicating with an exterior Surface of the 
article. 

Eacample V 

The procedure of Example I is modified by the 
incorporation of a composition adapted to de 
velop gas in the presence of water. This gas, in 
eScaping, produces gas escape channels. Thus, 
the nodulated wool is soaked in a dilute solution 
of aluminum sulfate, dilute sulfuric acid or 
Other Suitable acidic material. The soaked wool 
is mixed with the clay and then, quickly, with 
an aqueous mixture containing a carbonate, say 
with an aqueous Suspension of precipitated cal 
cium carbonate or of ground dolomite. The 
mixture is promptly cast and drained, to produce 
a shaped mixture provided with voids within the 
clusters or nodules of fibrous material and also 
gas escape channels or pores é (Fig. 2) connect 
ing the voids with an exterior Surface. The mix 
ture is then dried and fired with preservation of 
the said voids and pores. 

Eacample VI 
The procedure of Example I is followed except 

that there is used a density-reducing agent in 
addition to the rock wool. For example, the wa 
ter used in forming the original mixture of fibers, 
clay, and Water contains Saponin or other foam 
Stabilizer and air, or other Suitable gas, dispersed 
in the form of fine bubbles. 
When such a foam is used, there is made a 

finished product containing voids and pores and 
also isolated cells 5 which correspond to indi 
vidual bubbles in the foam used. Many of these 
cells are not in communication with the other 
Voids or pores or with an exterior surface and are 
very effective in thermal insulation. 
Other density-reducing agents than a foam or 

the heat-destructible filler, of Examples III and 
IV, may be used. 

Regardless of the particular modification of 
the method of manufacture that may be used, 
the products of the present invention have a 
number of interesting features. 

During the mixing and shaping operations the 
clusters of fibers retain voids. After casting and 
draining away of any excess water, the fibers re 
enforce the mixture and thus decrease the lia 
bility of the cast product to breakage. The prod 
uct made, for example, as described under Ex 
ample I, is light in weight, strong, and an ef 
fective thermal insulating material. Thus, a 
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product weighing 28 pounds per cu. ft. has a 
modulus of rupture of 110 lbs. per Sq. in. and 2, 
thermal conductivity at a mean temperature of 
285 F. of 0.81 B. t. u./sq. ft./inch./ F. per hr. 
Such a product is suitable for use at tempera 
tures up to 2100 F. or above, say to the ten 
perature at which the product was originally 
fired, with preservation of the shape or fibrous 
Structure of the material within the voids. The 
fact that the voids in the finished product are 
partly filled with fibrous material makes these 
voids more effective in thermal insulation than 
Woids of the same size would be if not so filled in 
part. 
The products of the present invention, when 

first removed from the firing operation, have 
Surfaces that are not aiosolutely regular. If de 
sired, the products may be submitted to a cut 
ting or polishing operation to remove the exte 
rior surfaces and produce approximately the ex 
act size and shape desired. Although the prod 
ucts are firm and rigid, they are adapted to be 
machined readily and end themselves readily to 
the sizing Operation. 

It is not necessary to the invention to explain. 
all of the unexpected results obtained. . It is in 
teresting, however, to note that the development 
of the capillaries 3, that interconnect SOrne of 
the voids within the several clusters of fibrous 
material, may be due to the shrinkage, during 
firing, of clay from around fibers or elongated 
aggregations of fibers which extend from one 
cluster to another. Tine very high firing ten 
peratures used causes a particularly Severe 
shrinkage of the clay that is in contact with the 
rock wool fibers which themselves probably un 
dergo incipient fusion. It is possible that the 
capillaries follow courses outlined originally by 
fibers extending from the surfaces of clusters 
embedded in the binding material. 

the clay coating the rock wool fiber's tends to 
preserve then under the severe conditions of 
firing and bonds then in the finished product. 

Regardless of the correctness of any explana 
tion advanced, the said capillaries 3 present, iri 
the product and the lastges' pores & resulting iroit 
the use of the destructible filler make the product 
readily permeable to incident sound. Further, the 
voids partly filled Wiia fiorous materials are very 
effective in destroying sound admitted thereto. 
The combined result is an effective Souzad-alo 

sooing unit. Eills a, Anit, it incl. thick, 22.de 
as described under Example III, with the StoSti 
tutio of the 6 parts of Cork there described by 2 
parts of cork filler of graded size showing 80% in 
the range 4 to 20-nesh and 20% finer than 20 
Inesia, as been found to weign 28 pounds to the 
cubic foot and to absorio 3% of incident Sound 
of 52 cycles frequency and 3% of 256 cycles. 

Soaring the firing of a mixture of rock VCoi 
and clay containing iron compousadis O. Six Silas 
color producing (naterials, there is produced 2. 
product of considerably lighter color than Would 
be clotained by firing the clay alone. This result, 
which is particularly ignportant Wine Saaring 
acoustical tiles for certain architectural effects, 
nay be due to the action of the lite contest of 
rock Wool upon the color-producing Raateriais in 
the clay. In Anaking a ceramically toonded a Y 
ticle of selected color, comprising "cck Wool and 
clay, there may be used a clay which, when fired 
alone, develops a solinevghat darkez color than 
that selected. 

If, on the other hand, it is desired to avoid the 
white color, then these may be added selected in 

the fibers after blowing. 

3. 
gredients to cause the desired coloring. For 
exa, inple, there may be made a brown product 
by the use of a clay that develops a strong brown 
color during firing and a rock wool that is suit 
ably colored, say, brown. The rock wool may 
be colored by the addition of pigmenting sub 
stances to the argillaceous limestone during the 
treatment preceding the blowing operation or, less 
advantageously, by the addition of pigment to 

For example, iron com 
pounds may be added. Thus, the rock Wool 
fibers, before incorporation into the clay mix. 
ture, may be soaked in an aqueous solution of 
ferric chloride. 

The proportions of naterials used may be wa 
ried in a manner that Will be evident to one 
skilled in the art and will depend, in part, upon 
properties desired in the finished product. The 
proportion of rock wool to clay may be increased, 
for example, if it is desired to make an excep 
tionally lightweight product. Or, the proportion 
of rock Wool may be decreased, when it is de 
Sired to make a Very strong, somewhat heavier 
product. The proportion of water used should 
be such as to facilitate shaping by the method 
Selected. 

ihe pressure used during the shaping opera 
tion should be such as to prevent collapse of the 
fibrous structure and preserve the voids there 
Within. 

he details that have been given are for the 
purpose of illustration and not restriction, and 
many variations ta&refron. Inay be made with 
out departing frog tie spirit and scope of the 
invention. 
What clair is: 
. A lightweight airticle of Saanufact 'e coina 

prising void-containing clusters of heat-resistant 
fibrous material and 2, ceramic binding naterial 
disposed between the said clusters and fired, to 
give rigidity to the article. 

2. A lightweigh, article of ana.in facture coin 
prising void-containing clusters of heat-resistant 
fibrous materia, as additionai density-reducing 
agent, and a ceratic binder Raaterial. 

3. A lightweight article of 322nufacture CO2n 
prising void-containing clusters of minerai wooi 
and a ceramic binding 3 naterial disposed between 
the said clusters and fired, to give rigidity to the 
article. 

4. A porous, lighty7sight, articie of nailufacture 
corprising void-containing nodules of rock Woo. 
and a clay-containing oiding 2 (lateriai disposed 
between the said nodules 2,216 Ceia, Einically bonded. 

5. A porous, lightweight SolInd-aloSOrioling unit 
cornprising void-containing Zhodiulies of nineral 
wool and a clay-containing binding material dis 
posed between tie rock 700 and ceramically 
oonded with preservation of the Voids Withi3 
the necules, the said article being provided with 
pores which connect, the voids with an exterior 
surface of the article. 

6. A ceramically bonded article of Finanufacture 
provided with a plurality of voids partly filled 
Wia fabrous failing materiai, C23illary 22.SSage 
Ways interconnecting the said Yoids, 22nd pores, 
of larger size than the Said capillaiy p3SSage 
ways, connecting the voids with ai'i. Outer Surface 
of the article, whereby line article is adapted to 
aiosorb incidezt Sound. 

7. A ceramically bonded article of nanufac 
ture provided yith a plurality of voids partly filled 
with fibrous filling material and provided also 
with pores communicating with an exterior Sur 
face of the article and With the said voids. 
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4. 
8. In making a ceramic product provided with 

voids partly filled with fibrous material, the meth 
Od Which comprises treating heat-resistant fibers 
With a Water-repellent material to render the 
fibers Water-resistant, making a plastic mixture of 
the treated fibers, clay and water, and Shaping, 
drying, and firing the mixture to develop a 
ceramic bond, with preservation of the shape of 
approximately the original fibers. 

9. The herein described method of making a 
lightweight article which comprises forming a 
mixture including void-containing clusters of 
heat-resistant fibers, clay, and water, shaping 
the mixture and removing any excess of water 
therefrom, and drying and firing the shaped mix 
ture to develop a ceramic bond in the clay and 
produce a rigid article with preservation of voids 
Within the said clusters. 

10. The herein described method of making a 
lightweight article which comprises forming a 
mixture including fibers of mineral wool, clay, and 
Water, Shaping the mixture and removing any ex 
cess of Water therefrom, and drying and firing 
the shaped mixture at a temperature below that 
of complete fusion of the mineral wool but suffi 
ciently elevated to develop a ceramic bond in the 
clay and produce a rigid article. 

11. The herein described method of making a 
lightweight article which comprises forming a 
mixture including nodulated fibers of rock wool, 
clay and water, shaping the mixture and remov 
ing any excess of water therefrom, and drying 
and firing the shaped mixture at approximately 
2000° to 2100°F. 

12. The herein described method of making a 
lightweight article which comprises forming a 
mixture including fibers of mineral wool, an ad 
ditional density reducing agent, clay, and water, 
shaping the mixture and removing any excess of 
Water therefrom, drying and firing the shaped 
mixture at a temperature below that of complete 
fusion of the mineral wool but sufficiently ele 
vated to develop a ceramic bond in the clay. 

13. The herein described method of making a 
porous, lightweight article which comprises 
forming a mixture including void-containing 
clusters of rock wool or the like, clay, a compo 
Sition adapted to develop a gas, and then shaping, 
drying, and treating the said mixture to bond the 
clay therein and develop the said gas, whereby 
there are formed gas escape channels in the form 
of pores that extend from the positions occupied 
by the Said clusters to an exterior surface of the 
article. 

14. The herein described method of making a 
porous, lightweight article which comprises 
forming a mixture including void-containing 
clusters rock wool or the like, clay, a heat-de 
Structible organic filler material adapted to de 
velop a gas when subjected to an elevated tem 
perature, and water, shaping and then drying and 
firing the mixture to produce a ceramic bond in 
the clay, to develop a gas from the said filler, and 
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cause the gas to escape, whereby there are formed 
gas escape channels in the form of pores that 
extend from the positions occupied by the said 
clusters to the exterior surface of the article. 

15. The herein described method of making a 
porous, lightweight article which comprises form 
ing a mixture including void-containing clusters 
of rock Wool or the like, clay, elongated units of 
heat-destructible filler material adapted to de 
velop a gas when subjected to an elevated tem 
perature, and water, shaping and then drying 
and firing the mixture to produce a ceramic bond 
in the clay, develop a gas from the said filler, and 
cause the gas to escape, whereby there are formed 
gas escape channels in the form of pores that ex 
tend from the positions occupied by the said 
clusters to an exterior surface of the article. 

16. The herein described method of making a 
lightweight article which comprises forming a 
mixture including fibers of rock wool, clay, and 
Water, shaping the mixture and removing any 
excess of water therefrom, and drying and firing 
the shaped mixture at a temperature below that 
of complete fusion of the rock wool but sufficient 
ly elevated to develop a ceramic bond in the clay 
and produce a rigid article provided with voids be 
tween the said fibers, and subjecting the rigid ar 
ticle to a sizing operation to remove the exterior 
Surface and produce approximately the exact 
shape and size desired. 

17. In making a ceramic product provided with 
voids partly filled with fibrous material, the meth 
od which comprises forming water-resistant clus 
ters of heat-resistant fibers, making a plastic 
mixture of the said clusters, clay and water, shap 
ing, drying and firing the mixture to develop a 
Ceramic bond With preservation of the fibrous ma 
terial. 

18. The herein described method of making a 
porous, lightweight article which comprises form 
ing a mixture including heat-resistant fibrous 
material, clay, water and a composition adapted 
to develop a gas in the presence of water, shaping 
and then drying and firing the mixture, whereby 
there is formed a ceramically bonded article pro 
vided with pores extending from the positions oc 
Cupied by the heat-resistant fibrous material to 
an exterior Surface of the article. 

19. In making a porous ceramic article of 
Selected color, the method which comprises form 
ing a mixture of rock wool, water, and a clay 
adapted, when fired alone, to develop a color 
Somewhat darker than the said selected color, 
and shaping, drying and firing the said mixture. 

20. In making a lightweight article, the method 
which comprises providing void-containing par 
ticles, applying a water-repellent material to the 
Said particles, forming a mixture of the particles 
and water-repellent material with an aqueous 
binder composition adapted to be hardened, shap 
ing the mixture, and then hardening the binder 
therein. 
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