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" 'This invention relates in general to mold-

ed articles and to methods of manufactur-
ing these. Particularly, the invention relates
to such articles as include a relatively non-
adhesive aggregate, and a binder, which
causes adjacent particles of the aggregate
to adhere together. The invention also re-
lates to methods of producing such a binder.
In molding articles of certain kinds of ag-
ate it has in the past been found difficult
to form a binder which will hold fast in
the presence of moisture. )

It is accordingly an object of my invention
to provide a binder having a broad appli-
catlon and which is water-proof.

There is & very large )
rials having the qualities of insulating
against electricity, heat, sound, or a combi-
nation of these. In 8 large measure this de-
mand is met by insulating materials manu-
factured from minerals, and principally
mica, asbestos and exfoliated vermiculite, the
latter being known in the trade as Zonolite.
These insufating materials are manufacture
in various shapes by breaking up the mineral
from which they are formed into small pieces
or particles, mixing these pieces with a suit-
able binder, molding the mixtare and permit-
ting it to dry so that it will 1etain the shape
given it in the mold. The binder most com-
monly used with these minerals has been

sodium silicate, and one of the greatest diffi-

culties with this binder has been that in the
presence of moisture it loosens up and allows
the insulating material to disentegrate. -
It is accordingly another object of my in-
vention to provide a suitable binder for use

in the forming of insulating materials from

natural] insulating minerals, such as mica,
asbestos and zonolite, which will be moisture-
proof and accordingly cause these materials
to retain their shape in the presence of water.

The recent development of the sound film
industry has brought out the necessity for
eliminating all extraneous sounds from the
sound studios where the pictures are pro-
duced. To date one of the best sound in-
sulating materials tried out for effecting this
purpose has been slabs of zonolite which con-
sist of an aggregate of exfoliated zonolite

)

emand for mate- -

fragments held together in slab formation
by a suitable binder. Hitherto no binder
has been produced which will hold the zono-
lite together in the presence of moisture and
yet give the maximum sound insulating ef-
fect which is possible with the zonolite. As
much of this insulating material must be.
used in open
binder has been pressing. A

It is accordingly a fu.rtﬁer object of my in-

a

N

\
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vention to provide a method of binding zono-

lite particles together to form insulating ma-
terial which be moisture-proof and yet
will not appreciably impair the insulating
qualties of the zonolite. :

The manner of accomplishing the forego-
ing objects, as well as further objects and ad-
vantages, will be made manifest in the fol-
lowing description, together with the accom-
panying drawing, in which:

Fldg 1 is a perspective view of a suitable
mold for use in carrying out the method of
my invention. ,

Fig. 2 is a perspective view of an insulating
slab which the mold in Fig. 1 is adapted to
form. ' .

Fig. 3 is a diagrammatic fragmentary cross
sectional view through a furnace used in car-
rying out the method of my invention.

Fig. 4 is a diagrammatic fragmentary per-
spective view 1illustrating the manner ‘in
which the wall of insulating slabs may be
formed by nailing zonolite slabs shown in

Fig. 2 onto wooden studs.

Fig. 5 is a fragmentary diagramatic per-
spective view illustrating the manner in
which zonolite slabs, formed according to my
invention, may be used as furring in a solid
concrete wall construction. '

Referring specifically to the drawing, the-
apparatus used in carrying out the method
of my invention comprises a series of molds 10
and a furnace 11.  Each of the molds 10 in-
cludes a bottom plate 15 which fits into a
groove 16 formed in inner faces of side plates
17. The side plates also have grooves 18
which receive mold end plates 19. Formed
in extending ends of the side bars 17 are
bayonet slots 20 which are adapted to receive
bars 21 having bent ends 22 which retain the

-y
Qo

(]

'(m, ;aél :..4/)(

8

©
[~}

0, o, = 90

100



2

bottom plate, side bars and end bars of the
mold in assembled relation. Formed out-
wardly on the side plates 17 are lugs 25 which
hingedly carry top latches 26. When the
5 parts thus described of the mold 10 are assem-
led together a molding chamber 30 is pro-
- vided, side and end walls of which are dis-
posed parallel. Adapted to extend down
into the chamber 80 and make a reasonably
10 tight fit therewith is a top 31. This top is
adapted to be engaged by the latches 26 as
shown in Fig, 1 so as to compress a body of
material in the chamber 30. '

The furnace 11 may be of any desired con-
struction and provides a furnace chamber 40
into which a series of burners 41 inject burn-
ing fuel so as to maintain a temperature there-
in which is controllable. Asshown in Fig. 3,
the molds 10 are adapted to be stacked one
20 upon another in the furnace 11 to be heated.

The method

While the method of my invention is
adapted to be applied to the binding to-
gether of particles of any material which is
sufficiently heat resistant to go through a
heating process without change of form or
comgosition, it is particularly adapted for
the binding together of zonolite fragments in
30 the forming of insulating materials. Ac-
cordingly, the following description of the
method will cover the use of the method for
this purpose.

Broadly ststed, my method might be said
to consist in the formation of an insoluble
silicate in the open spaces between fragments
of zonolite, pressed together, so that this
silicate will adhere to the surfaces of the
zonolite and cause the particles of the latter
to be bound together in a unitary mass which
will keep its form unimpaired by the pres-
ence of moisture. The method may be car-
ried out by the use of several different com-
binations of chemicals, but the preferred
manner of carrying out the method for the
formation of zomnolite slabs is as follows:

First, a mixture is made of the following
ingredients:

Parts b;
[ weighty

15

35

40

45

Silicate of soda, 40° Bé 750
Iron or aluminum hydrate____________ 25
\ Borax 100

This mixture may be termed the “binder
mix” and is in turn mixed with 500 parts by
weight of zonolite. Such a quantity of this
final mix is put mto each of the molds 10 as
will form a slab 50 of zonolite when the top
31 of the mold is pressed downward there-
% on and locked in place by throwing the latch-

" es 26 upwardly. I have found that the best
results are obtained when the quantity of
final mix placed in the mold is such that
when the top has thus been pressed down
and latched a pressure of approximately one

55

65
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pound per square inch is placed on the mix.

When the molds have thus been fill d they
are stacked in ‘the furnace 11 as shown in
Fig. 3 and heated to a temperature of - 700°
to 900° F. for a period of about eight hours. 7o
Attieend of this time the molds are removed
from the furnace, allowed to cool, and then
knocked down and the slabs 50 removed
therefrom. The heating process through
which the ixture is put, in forming the 75
slabs 50, causes a chemical reaction between
the silicate of soda and iron or aluminum
hydrate so that an insoluble iron or alumi-
num silicate is formed which securely binds
the particles of zonolite in the slab 50 to- so
ggther and which is not affected by water.

he borax acts as a flux and facilifates the
flowing of the insoluble silicate into intimate
relation with the particles of zonolite, thus
causing the zonolite particles to adhere tena- 85
ciously to each other. :

Furthermore, the slab thus formed not
only holds its form in the presence of water,
but can be sawed and nailed incidental to
building operations. In case aairon hydrate 9o
is used 1n the binder mix, the resulting binder
has a chemical composition of a double com-
pound of iron silicate and a boro iron sili-
cate. Both of these compounds are insoluble
in water. o

While I prefer to use sodium silicate in
the binder mix, it is to be understood that any

95

soluble silicate may be used in this mix with

an ox1de or hydroxide or carbonate of man-
aisse, ror br g ot man,

Tesult e process, that is, the formation

of suitable insoluble silicates, may be ob-

tained by the substitute chemicals suggested

as well as by those set forth in the preferred .

form of the method. In fact, it is not de- 105

sired to be limited even to the substitute

chemicals named above, as a certain measure

of satisfactory results car be obtained by the

use of many mineral oxides, hydrates or

carbonates with a water soluble silicate in 110

such a manner as to form an insoluble silicate

binding the particles of zonolite into a solid

mass.” - - ‘

It is to be understood that the proportions
given and the conditions for carrying out the 115
method of my invention are illustrative ouly,
and various changes might be made in these
without departing from the spirit of the in-
vention or the scope of the appended claims.

For the purpose of illustrating the use of 120
the slabs 50 I have shown in Fig. 4 a series

.of slabs 50 nailed onto studding 51 so as to

serve as an acoustic insulating wall in a
studio or serving as a general insulation and
plaster base for a wall in a building. 125
Fig. 5 shows the use of slabs 50 as a fur-
ring for a concrete wall 52. In the example
shown, the slabs 50 are provided with nails
55 which are secured as by wires 56 to the
wall 52. When thus secured in place, the 150
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slabs 50 form an excellent furring a%mnst
which .plaster 60 may be tgplied, the plaster
adhering tenaciously to the surface of the
glabs 50 owing to the rough character of
their faces. :

It is to be noted that while certain uses
of the insulating material produced by the
method of my invention are 1llustrated in the
drawing, this insulating material has wide
application in industry. For instance, this
material might be in slabs, such as the
slabs 50, or in special shapes molded for a
particular purpose, to insulate refrigerators,
refrigerating cars, or as a covering for hot

} water and steam pipes or for boiler surfaces

-

-~

and the like. .

It is also desired to point out that this
material might be manufactured in solid
cakes and made into slabs or wall board by
sawing, and the material thus formed could
be trimmed down to shape by a planer in a
similar manner as wood is shaped.

Another manner in which the mixture of
zonolite and binder might be applied is
where it is desired to make an unbroken cover
of insulating material around an element
such as a refrigerator or boiler, in which case
the element to be covered would have the mix-
ture of aggregate and binder plastered
against the outer surface thereof. After the
desired coating has been thus built up, it
is heated in an oven, or by flame applied to
its outer surface as by a blow torch, ?or a suf-
ficient length of time to transform the
binder mix into an insoluble silicate and thus
complete performance of my method.

In the formation of continuous insulation
in this manner it is sometimes advantageous
to slag the outer surface of the insulating
material b agplication of an acetylene torch
thereto, which forms a black, hard coating
over the entire outer surface of the insulating
material. a

From the foregoing description of a pre-
ferred form of the method of my invention, as
well as a number of variations therein in-
cluded in the invention, it will readily be seen
that the term “molding” when used in defining
the method of my invention is to be broadly
construed so as to cover and include any ap-
plication of force to the mass of aggregate to
be bound together which will cause one or
more surfaces of said mass to assume a de-
sired conformation. It will be readily seen
that this force may consist of the force of
gravity of the mass itself which naturally
causes it to conform to a surface upon which

- the mass is resting. -

‘What I claim is: , .

1. A method of making a molded article
which consists in mixing an aggregate of re-
fractory material with a water soluble sili-
cate, and a material capable of uniting with
said soluble silicate to form an insoluble sili-
cate, molding said mixture to & given shape,

)
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and heating the article thus molded to form
said insoluble silicate and fuse this to unite

“the particles of said aﬁﬁ'lregate.

2. A method of making & molded article
which consists in mixing an aggregate of re-
fractory material with a flux, a water soluble
silicate, and a compound capable of uniting
with said soluble silicate to form an insoluble
silicate, molding said mixture to a given
shape, and heating the article thus molded to
form said insoluble silicate and fuse this to
unite the particles of said aggregate.

3. A method of making a molded article

which consists in mixing an aggregate of re-
fractory material with an alkali silicate, a
water insoluble, oxide or hydroxide, and a
flux, molding said mixture to'a given shape,
and heating the article thus molded to cause
a combination between said silicate and said
oxide or hydroxide to form an insoluble sili-
cate which will bind the particles of said ag-

.gregate together.

4. A method as in claim 8 in which said
alkali silacate is sodium silicate.

5. A method of making a molded article
which consists in mixing an aggregate of
refractory material with borax, a water sol-

-uble silicate, and a compound capable of

uniting with said soluble silicate to form
an insoluble silicate, molding said mixture
to a given shape, and heating the article thus
molded to form said insoluble silicate and
fuse this to unite the particles of said ag-
gregate. o

6. A combination as in claim 8 in which
borax is used as a flux. .

7. A combination as in claim 3 in which
said alkali silicate is sodium silicate and
in which borax is used as a flux.

8. A method of making a molded article
which consists in molding an aggregate un-
der pressure and while said aggregate is thus

.molded producingin the interstices between

adjacent particles of said aggregate a double
compound of metallic silicate and a boro-
metallic silicate so that these compounds ad-
here to said aggregate and bind the particles
thereof together. :

9. A method of making a molded article
which consists in molding an aggregate un-
der pressure and while said aggregate is thus
molded producing in the interstices between
adjacent particles of said aggregate a double
compound of iron or aluminum silicate and
a boro-metallic silicate o that these com-
pounds adhere to said aggregate and bind

" the particles thereof together.

10. The method of making a molded arti-

cle which consists in molding zonolite par-.

ticles, and while said zonolite is thus molded,
producing in the interstices between adjacent
particles an insoluble silicate.

- 11. The method of making a molded arti-

cle which consists in molding zonolité par-
ticles, and while said zonolite is thus molded,
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producing in the interstices between adjacent
particles an insoluble silicate and fusing said
silicate so that this adheres to the various
particles, ’ o

5  12. A method of making a molded article
which consists in molding a mass of particles

- of a refractory material and producing
among said particles a fused insoluble sili-
cate,

10 13. A method of making a molded article
which consists in molding a mass of par-
ticles of a refractory material and provi(?ing
among said particles an insoluble silicate, the
melting point of which is lower than that of

15 said refractory material, and fusing said
silicate. - i

In testimony whereof, I have hereunto set
my hand at Los Angeles, California, this 29th
day of May, 1931.

20 ABRAHAM M. HERBSMAN.
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