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INSULATING MATERIAL.

No Drawing.

This invention relates to insulating mate-
rial and more particularly to a mineral cellu-
lar composition that is adapted to be used
as a non-conductor of heat and sound, and 13
also fire resisting and vermin proof.

One of the objects of the invention Is the
provision of a cellular mineral structure that
is a non-conductor of heat and sound, is fire-
resisting and vermin proof, is adapted to be
used as msulation in refrigerators, cold stor-
age plants, furnaces, around pipes, hot water
tanks, under floors, roofs, in walls and the
like, that may be produced at a small cost,
and is comparatively light in weight, eflicient
in use, rigid and durable.

Another object of the invention is the pro-
vision of a dry mixture of which gypsum
plaster is the principal ingredient, which
upon the addition of a liquid may ke poured
in position and will set to form a new and im-
proved cellular insulating material.

A further object of the invention is the
provision of a dvy mixture that upon the ad-
dition of water will immediately expand to
its maximum extent and will be sufliciently
delayed in setting to permit the necessary
pouring and leveling of the material.

Other and further objects and advantages
of the invention will appear as the descrip-
tion proceeds.

In compositions that have heretofore been
emploved as non-conductors of heat and
sound, and which are adapted to be poured
in position in a plastic state, either the reac-
tion of the elements forming the gas for ex-
panding the gypsum has been prolonged to
such an extent that the setting of the gypsum
will under certain conditions hegin Lefore the
expansion is completed, thereby not only par-
tially rupturing the cellular walls and mjur-
ing to a certain extent its insulating proper-
ties, but making it alinost impossible to ob-
tain a uniform thickness of the different
pourings without leveling it a mumber of
times until it has fully expanded and the set-
ting almost completed ; or while in other com-
positions the reaction has been sufliclently
rapid. adeguate provision is not made for re-
tarding the setting of the material and the
same sets before it can be placed in position
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and properly leveled. If the reaction of the
elements is delayed, the mass will continue
torise after it is placed in position, thus neces-
sitating leveling the material a number of
times, which not only adds to the cost of the
opcration, but subsequent levelings of the
material after it begins to set result in a
roughened surface which is highly objection-
able in certain classes of work, as where
building paper is laid over the material, over
which the workmen must walk., In walking
over the paper the roughened surfaces of the
material will cut holes in the paper, thus in-
juring the same.

The present invention eliminates these ob-
jectionable features by providing a new and
improved composition in which the reaction
is exceedingly rapid and the setting of the
gvpsum is considerably delayed, whereby the
expansion of the gypsum is accomplished be-
fore it begins to set, and the setting of the
same is sufliciently delayed to give ample
time for placing the material in position. As
a result, the material is fully expanded by the
time it is poured in position, and there is
ample time for leveling the same before the
setting process begins. The expansion of the
material being completed before it is leveled,
a smooth surface is insured with one stroke of
the level and uniformity in the thickness of
the different or successive batches is obtained
with little or no difliculty.

The principal ingredient of this material
1s _calcined gypsum (partially dehydrated

calcian sulphate) preferably In a nnely
naded state, which for convenience of de-
scription will be referred to as gypsum or
gvpsum plaster, and to this material 1s added
substances which upon the application of a
liquid, as water, will cause a rapid evolution
of gas which becoming imprisoned in the
mass of the gypsum will form cells, thereby
cauvsing the gypsum material to rapidly ex-
pand. The composition also preferably in-
cludes a substance for controlling the size of
the cells as well as distributing them uni-
formly throughout the material, and another
substance for retarding the setting of the
gvpsum plaster. Ior convenience in trans-
portation and handling, the substances are
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preferably reduced to a finely divided gran-

ular or pulverized form and mixed in a dry

state with gypsum plaster. When it is de-

sired to form the cellular material water is
& added to the mixture.

Any suitable substances for producing the
gas within the material may be employed,
provided the reaction is prompt and of shoyt
duration. A_golid soluble car te, such ¢

10 .§odi3m%?'gal'lgglw,qtg and a substance that wi
chemically react on the carbonate in the pres=,

ence of water, such as alum or aluminum sul-

‘phate and the like, may De e ployed Lo Lher-

ate carbon dioxide gas. Aluminum sulphate
15 7s preferable becalise of its cheapness, and be-
cause it reacts on the carbonate to form an in-
soluble hydroxide which does not in turn react
on the liberated carbon dioxide gas.

A suitable emulsifier or colloidal substance,
such as starch, flour. elue, gum and the like, is
mixed with the gypsum placrer and the gas
forming substances for preventing the escape
of the gas bubbles and for controlling the size
of the cells. In practice a suitable commer-
cial form of colloidal substance known to the
trade as a “retarder” is employed. This col-
loidal substance entangles the gas bubbles
formed in the mass of the material and pre-
vents their escape. It also insures uniform-
ity in the cellular structure thronghout the
mass of the material. The size of the cells is
controlled within certain limits by the amount
of the colloid used. Additional amounts of
the colloidal substance will result in a product
having finer cells. Colloidal substances will
delay the setting of the material to a certain
extent, but amounts necessary to effect suffi-
cient retardation of the setting, especially in
hot weather, would result in a material in
which the cells would be objectionably small
for certain uses.

An additional substance which does not af-
fect the size of the cells, but which will mate-
rially retard the setting of the gypsum, espe-
cially in warm weather, is employed. A solid
soluble acid retarder, such as_citric. tartaric
or oxalic acid, is employed for this purpose.

xalic acid 1s preferable, because of its cheap-
ness and because it forms an insoluble com-
pound with calcium hydrate when the same
1s present in the material.” This substance is
not required in sub-freezing weather, because
low temperatures sufficiently retard the set-
_ting of the gypsum to enable the material to

be placed in position and leveled off before
the setting has sufficiently progressed to in-
terfere with the proper laying of the material.
At summer temperatures, however, the set-
ting is so rapid that unless some substance be
employed to delay the setting of the gypsum
plaster the quality of the material is greatly
affected by the subsequent spreading or lay-
ing and leveling of the same. In practice it
is used in the preparation of all the mix-
65 tures because the mixture is placed in bags
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and sold to the trade and may be used in
summer as well as in winter. The presence
of oxalic acid enables the material to be used
under all temperature conditions.

For simplicity and convenience in working
the material, and to render the same “fool-
proot”, it is desirable that the proportion of
water by volume to be added shall remain
constant, Commercial gypsum plasters vary
in weight as to given volumes, so that the
same volume of water added to different mix-
tures would result in the lighter mixtures
being so thin that unless something be em-
ployed to strengthen the cellular walls objec-
tionable impressions would be made in the
surface of the material by the workmen in
walking over the same, especially in walking
over it while it is still wet. It has been found
that the addition of a small quantity of lime,
preferably calcium hydrate, will materially
strengthen the structure of the wet material.
It may be used with the different grades or
classes of gypsum plaster with beneficial re-
sults. More lime is added in the thinner mix-
tures. By the use of hydrated lime the mix-
tures are standardized, so that the same
amount of water by volume may he added in
all cases. A good working proportion is three
parts of the dry mixture to two of water, by
volume. The use of calcium hydrate in the
nixture is considered an important feature
of the invention because it not only permits
the workmen to proceed without delay with
their subsequent operations of laying the
building paper, floor, roof or the like over the
material, but enahles the producer to stand-
ardize the proportionate amount of water to
be added regardless of the class or fineness of
the gypsum plaster employed.

In actual practice, in producing material
that will weigh 24 1bs. to the cubic foot, the
following proportionate amounts of the sub-
stz{nces has been found to give excellent re-
sults:—
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ypsum plaster_ . ___ 110

Aluminum sulphate____________
Sodium bicarbonate____________

To the above proportionate amounts of ma-
terial is added one part by volume of water
to one and one half parts of the mixtiTe, and
after mixing the mass it is poured in posi-
tion and leveled off, if recuired.

The proportions indicated above may ob-
viously he varied. If lighter material is
desired more gas producing substances are
used, and vice versa, If it is desired to form
smaller cells in the material, more of the
commercial retarder is employed. The set-
ting of the material especially in warm
weather mayv be delayed as much as desired
by the acid retarders.
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Any soluble salt that reacts, with a soluble
carbonate, to release carbon dioxide gas and
does not form a carbonate, or forms an un-
stable carbonate, or in which, in forming a
carbonate, all the gas relessed is-net reacted
on, may be employed for liberating or evolv-
ing the exvbon dioxide gas.

When calcium hydrate is employed without
the acid retarder, additional aluminum sul-
phate is necessary to compensate for the
amount required to react on the lime.

It is desirable that the chemicals be so
balanced as in the formula given that acci-
dental addition of an excess of water will
not result in a different class of material, It
will do no harm except 1t will take longer for
the excess water to evaporate.

It is desirable that an excess of aluminum
sulphate necessary to react on the soluble car-
bonate be emploved in order that the reaction
shall always be carried to completion.

While I have disclosed one specific formula
for practicing the invention it is understood
that the proportion of the substances may be
varied and that while it is preferable that
the substances other than water be solid and
that they be mixed before adding the neces-
sary amount of water, it is understood that
this 1s not necessary for the formation of the
cellular product and that certain of the ele-
ments may be in liquid form or dissolved in
water before they are added to the mixture
containing the gypsum plaster.

I claim as my invention:

+ 1. A dry mixture, comprising calcined
gvpsum as the major ingredient, a carbonate,
aluminum sulphate, a colloid, and an acid
retarder.

2. A process of making insulating material
which consists in mixing in a dry state gyp-
sum plaster, sodimn bicarbonate, aluminum
sulphate, a colloidal substance, oxalic acid
in such quantities as to act as a retarder, and
then adding water to the mixture.

8. A process of making insulating material
which consists in mixing in a dry state gyp-
sum plaster, sodinm bicarbonate, aluminum
sulphate, a colloidal snbstance, oxalic acid
in such quantities as to act as a retarder,
calcium hydrate and then adding water to
the mixture.

4. A composition of matter formed by mix-
ing a calcined gypsum, as the principal in-
gredient, a soluble carbonate, aluminum sul-
phate, a colloid, oxalic acid in such quantities
as to act as a retarder, and water.

5. A dry mixture which, upon the addition
of water will form a cellular substance, said
mixture comprising gypsum as the principal
ingredient, substances for evolving a gas, a
colloid and oxalic acid in such quantities as
to act as a retarder.

6. A dry mixture comprising a substance
that will set, as the major ingredient, a sub-
stance that will react with a soluble carbonate
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to evolve a gas, a colloid, and a non-colloidal
substance in such quantities as to delay the
setting of the mixture without affecting the
size of the cells.

7. A new cellular composition formed by
mixing gypsum plaster as the principal in-
gredient, a soluble carbonate, a substance
that will react on the carbonate to liberate
a gas, a colloidal substance, an acid retarder
and water. :

8. A dry mixture comprising gypsum plas-
ter as the major ingredient, a plurality of sub-
stances which upon the addition of water will
evolve a gas, a colloidal substance, oxalic acid
in sufficient quantities to act as a retarder,
and a small quantity of calcium hydroxide for
stiffening the wet composition formed by the
addition of water to said mixture.

9. A dry mixture comprising caleined gyp-
sum, as the principal ingredient, substances
which, upon the addition of water, will evolve
a gas, a substance for controlling the size of
the cells in the ultimate product, and an acid
retarder.

10. A dry mixture comprising gypsum as
the major ingredient, a plurality of substances
which upon the addition of water will liberate
a gas, a substance for holding said gas in sus-
pension. a quantity of hydrated lime, alumi-
num sulphate in sufficient quantities to com-
pletely convert the hydrated lime into cal-
cium sulphate, and an acid retarder.

11. A dry mixture comprising calcined
gypsum as the major ingredient, soluble car-
bonate, aluminum sulphate in sufficient quan-
tities to liberate the gas from said carbonate
upon the addition of water, a substance for
helding said gas in suspension, hydrated lime,
suficient additional aluminum sulphate to
convert all of the hydrated lime not converted
into calcium oxylate into calcium sulphate,
and oxalic acid which acts as a retarder.

12. The method of making a cellular struc-
ture of the character described which com-
prises introducing sodium bicarbonate and
aluminum sulphate into a calcined gypsum
in guantities to react when in solution to yield
a gas in said calcined gypsum when the latter
is in plastic condition; controlling the time
of set of the calcined gypsum without affect-
ing the size of the cells therein, by adding
oxalic acid;—whereby upon the addition of
water the plastic cementitious material is
immediately given a cellular structure by an
abrupt and complete release of gas.

13. The method of making g cellular struc-
ture of the character described which com-
prises introducing sodium bicarbonate and
aluminum sulphate into a calcined gypsum
in quantities to react when in solution to yield
a gas in said calcined gypsum when the latter
is in plastic condition, controlling the time of
set of the calcined gypsum without affecting
the size of the cells therein by adding a non-
colloidal retarder whereby upon the addi-
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tion of water the plastic cementitious mate- is in plastic condition, controlling the time 10
rial is immediately given a cellular structure of set of the calcined gypsum without affect-
by an abrupt and complete release of gas. ing the size of the cells therein by adding an
14. The method of making a cellular strue- acid retarder whereby upon the addition of

5 ture of the character described which com- water the plastic cementitious material is im-
prises introducing sodium bicarbonate and mediately given a cellular structure by an 15
aluminum sulphate into a calcined gypsum abrupt and complete release of gas.
in quantities to react when in solution to yield  In testimony whereof I affix my signature.
a gas in said calcined gypsum when the latter WARREN M. EMERSON.
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