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This invention relates to an insulating finish-
ing cement, and more particularly to an insulat-
ing finishing cement which is characterized by &
combination of insulating and finishing properties
and early setting characteristics together with
high early resistance to weather effects such as
rainfall. While the insulating finishing cement

to provide a weather resistant outside insulative
ﬂnishing cement that adheres firmly to previously
applied layers of the same composition or other
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insulating or base materials to be covered and ~

without special preparation of the base or the
necessity of reinforcement such as wire mesh.
Another object is to provide a weather resistant
insulating cement that has high workablility, low
shrinkage, does not crack upon drying, nor upon
thermal expansion or contraction, and that can
be made in a single coat application without the
necessity of further protection. Tt is also an ob-

Ject of this invention to provide & weather re-
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sistant insulating cement that dries with a self-
sizing finish, that does not corrode metal and
that is in a condition when dry to be painted, to
obtain without sizing desired color effects with a
single paint coat application.

The foregoing and other objects of the pres-
ent invention are attained by means of a compo-

of the present invention is particularly adapted sition con: ssenti 1.

1 to outdoor applications it is in no way excluded cemg, fly ash, and a ol. In addi-
from inside use particularly where early setting 10 tion tHeTredients described above, we may
properties are desirable or required as compared incorporate small amounts of other materials
to the relatively longer setting periods involved such as certain water soluble Hgnins as herein-
in the use of insulating cements of the type de- after described. When the constituents of our
scribed in our copending application Serial cement are mixed with cold water, a plastic mass
Number 48,935 filed under date of September 11, *5 of workable consistency is attained. When this
1948, now Patent No. 2,516,342, ) ‘ plastic mass is applied outdoors on 8 base of in-

In our copending application referred to above, sulating board, magnesia block or other base ma~
we have disclosed a novel insulating finishing terials to be coated it sets rapidly to form & ce-
cement which has the combined properties of ment of low thermal conductivity having very
thermally insulating & base surface while firmly 20 -little shrinkage and possessing a smooth, hard
adhering thereto and providing a smooth, hard surface. Approximately two hours after appli-
outer surface in a single application. ‘While the cation the finished surface cement will withstand
compositions of said prior invention have un- & hard rainfall without material change in sur-
expected beneficial properties, their use is limited face characteristics. One of the surprising char-
to applications where the surface is protected 23 acteristics of the cement of the present invention
because they are often either washed away or is that it adheres tenaclously to “Monoblock”
suffer surface damage if they are exposed to rain- which is a well known rock wool insulation block
fall shortly after application. This character- manufactured by Baldwin-Hill Company of Tren-
istic, which likewise exists in most ordinary ce- ton, New Jersey. This characteristic is of great
ments, is detrimental when the cement is used 30 importance because the prior art cements do not
outdoors because of the high cost of protecting adhere satisfactorily to «“Monoblock” whereas
a newly applied cement surface from the elements. tests have shown that the compositions of the

Tt is therefore an object of this invention to present invention have an adhesion factor on
provide an insulating finishing cement which re- «Monoblock” of substantially 9.3 pounds per
sists the action of rainfall, moisture, snow, sleet, g5 square inch. )
ice and the like a short time after the cement is The raw materials of the compositions of our
applied. It is also an object of our invention to invention consist of commercial materials nor-

P provide a weather resistant cement which has mally available at relatively low cost. The alu-

! & low density, a smooth, nonporous surface, €X- minous cements of this invention are charac-
Ry - cellent thermal insulating properties and resist- 4n terized by the fact that they contain a high per-
i E ance to break-down at temperatures of the order centage of aluminum oxide as compared to the
i of 1200° F. and higher. A stiil further object is aluminum oxide content of Pportland cement.

They are manufactured by fusing (occasionally
by sintering) a mixture of bauxite and limestone
at temperatures from about 1550° C. to about
1600° C. MWt as used
throughout this speciiication and claims is specif-
ically limited oxide cements
whose™C Tcal analysis falls w ) 5
set forth in the analysis below. An analysis of
a ical Portland nt is included to illus-
trate the wide difference in composition between
the aluminous cements of the present invention
and other cements. While Portland cement may

55 be added in minor amounts to the mix of ouy
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composition, it is essential that the major propor-
tion of the cementitious ingredients be aluminous
cement.

ligno-sulfonate, sodium ligno-sulfonate, calcium
ligno-sulfonate.

In the preparation of the present outdoor in-
sulating fini i =

Analysis § inous cement, fly ash, bentonite, and mineral
wool Te preferably mixed in a dry state. The
Poriland | Afuminous  plending of the dry, solid ingredients is attained
. by simple mechanical -agitation or by machine
Percent | Pervent blending in an apparatus of the ribbon blender
810, 21.2  51-7.0 30 type in which the rotation of a shaft sets a con-
ALOs Sl 3%l mected ribbon in motion with resultant intimate
Fe0 - . 1.7-10.5 mixing of solids contacting the moving ribbon.
Tios 2| seaed  Other mechanical blenders capable of mixing dry
MgO = 08| 02-14 -powders and fibers will likewise be found to be
Nea0 o 03 15 workable. After blending, the dry mix may be
80s.- 23] 0.0-12 stored and transported in bags to the situs of
H30 and GO. e application. ‘Compositions of the present inven-
tion may be applied on the job bylmixing the dll-g
; composition thoroughly with cool water or co.
oo i I e compostins o he i, Ry oo s comoay S99
tive colloidal clay or as a sodium montmorillonite,. P8 t{‘g cexix;xente';lp the basti;l-:ge :mgo £ Co& tne
1t has the property of swelling in the presence of a.ng. enf rgw Tkr:g %la'.s (t)ic oaix saould prblnnge ferably o
‘water to & volume several times its original vol- ‘g: er si{r da,c \thin a%out one hour after sdding b
ume but its swelling characteristic is normally tap%le qu the tatrtr oy oth e sob Do :
destroyed by admixture with basic compositions 25 ‘fﬁ'eeg efi%ai?on gn dato someye t enerthimis oair the :
containing calcium compounds or their equiv- final stngngth of the materia] =
alents. This is apparently caused by an ion ex- An outside insulating : cement having
change reaction involving calcium ions and the high insulating value anmdusmoutsmtan ding finishing
sodium montmorillonite component of bentonite, g g - liti de i .
In combination with the aforementioned in- 30 2Rd weather resistmii.quzi ties Is iglca e in ac-
gredients we employ a finely divided fly ash. The cord?,xlllc:e ﬁ” ith this Veré on by lorpoxl'ait]iantg
term “ » as used in the present specifica- .zgecxa y ptt_feg. aﬁf‘ tﬁra ::* %’:‘ fwgrt:imar
tion is intended to indicate the finely dividedash ofnflgg;é’igsll rlgcf: 001 fhg ﬁggrs - 3ompmseg
residue produced by the com on of pulverized in felted state and run through revolvi
t0a} which ash is carried off with the gaseyex-~ 35 o & 1€ to S a 4 he us 1 porti ‘lﬁ
hausted from the furnace in which the coal is ;‘fﬁ:e?ﬁmr I’::;i%‘;f m:;sse ttfg . ;é;a wo%? ﬁgers:
burned and which is collected from these gases into smal{ spherical, fibrous olusters. . When
usually by ‘means of suitable -electrical or me- thes e' fibrous clusters’ are used in an i' lating
chanical precipitators. It is recognized in the 40 cement the clusters retain their shapes and are

Hterature that fly ash is a pozzolanic material.
As such it ‘has been added to lime mortars in
partial substitution for sand and to Portland
cements, but so far as we know there has been
no suggestion that a pozzolanic material in con-

Junction with thcmbiw;
would provide & ¢omiposition having character-

Istics entirely different from the prior art ce-
ments.
Another raw material used in the practice of

the present invention is a Mﬂy:ol. We -
prefer to use a specific mineral wo ommer=

clally available as rock wool which contributes
‘excellent hex " sistance and plia-
bility to the final cement, particularly when pre-

treated as hereinafter described. More particu- .

larly we prefer a specially fluffed and graded
mineral wool or rock wool which may be manu-
Tactured in accordance with our novel processes
discussed below.

‘While the incorporation of further materials
Is not a reguisite of the present invention, we
prefer to add an agent to the mix to combat the
tendency of the cement to produce a crystalline
chemical deposit at its outer surface. It is ac-
cordingly preferred to add & small quantity of a
water-soluble lignin compound to the inventive
tombination of aluminous cement, bentonite, fly
ash, and mineral fibers. The water-soluble lignin
compound which we add to our composition is
selected from the group of compounds which in-
cludas the alkali metal and alkaline earth metal
salts of ligno sulionic acid. By way of example
the following specific lignin compounds are com-
mercially available and may be employed in the
practice of our invention: Calcium-magnesium

&
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“wool fibers.

not penetrated or filled in by the finely .divided
components of the mixture. Since some of the
fibrous clusters are about % .inch in diameter
they impair the smooth, hard property of a fin-
ished surface, thus producing the rough surface
characteristic of the prior art insulating cements
containing rock wool. For this reason the insu-
lating cements of the prior art are not classed as
finishing cements, . :

In _or )
ing_ggt_f__mno_f__{gglgml_and obtain a smooth,

hard surface at the same time we have pre-
pared, as a preferred embodiment of the present
invention, & composition which contains a
specially fluffed and graded rock wool. Such
rock wool is a loose, fluffy and graded rock wool
which may be prepared by several methods such
as by picking the aforementioned fibrous clus-
ters in a carding machine or by means of spiked
rolls travelling in opposite directions of rotation
or at different speeds in the same direction to
loosen the individual fibers and grade the rock
wool .clusters between the rolls. When the fluffy
rock wool is mixed with the cementitious ingre-
dients of the insulating finishing cement of this
invention, the fluffy effect of the clusters is re-
tained sufficiently by their conflguration to
prevent the surrounding cementitious ingre-
dients from mixing intimately with the rock
At the same time the picking
operation fluffs the fibrous clusters thereby
loosening individua] fibers near the surface and
affording binding of individual loosened fibers
at the surface of the clusters with the cementi-
tlous ingredients while still preserving the bulk-
ing action of the rock wool clusters attributable

ot
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-to their pliable fiber content. Therefore, our

outside insulating finishing cement containing
fluffed and graded rock wool may be troweled to
& smooth, relatively hard surface and has nev-

character although there is no satisfactory set-
ting time obtained with this material. Since the
prime purpose of the present invention is to de-
velop a material that has a satisfactory early

ertheless remarkable insulating properties and 5 set when used outdoors and exposed to weather
is capable of expanding and contracting without conditions such as rain, sleet, snow and the like,
cracking. The characteristic of early weather it is obvious that Portland cement alone is not
resistance, which so far as we are aware is a satisfactory ingredient. The use of aluminous
unique in a cement which also has good insu- cement such as “Lumnite” cement controls the
lating and finishing properties, is attributable to 10 problem of setting time. However, aluminous ce-
the interaction of the individual components. of ment would be expected to work adversely in the
our composition but this result is an unexpected presence of bentonite and it is this ability of
one and its cause is not apparent from the these two materials to work together that gives
known properties of the ingredients taken alone, the surprising result that has been obtained.
While the specific mineral wool known as rock 15 Portland cement, however, can be added to the
wool has been used in the foregoing description mixture, if desired, in minor amounts, although
of our fluffing and grading processes, it will be there is no technical advantage derived from
understood that these processes are similarly ap- this inclusion.- Further addition of Portland ce-
plicable to artificial and synthetic fibers to form ment appears to break down the body of the mix
a fluffed material having the bulking action re- s and the product assumes the appearance of a
ferred to above, - mass of wet, nonplastic mineral fibers. Similarly,
The ingredients of our novel compositions may it might be expected that aluminous cement
be blended in widely varying proportions with would not work satisfactorily in the presence of
beneficial results, but we have found that certain bentonite, Free calcium oxide and alkaline cal-
proportions of the essential constituents produce o5 cium compounds generally attack bentonite and
] particularly desirable cements having the char- eliminate its tendency to swell. It is therefore
acteristics referred to above. We have found that surprising that a low-density, highly workable
the amount of one particular ingredient to be cement is attained by mixing an aluminous ce-
‘ added depends upon the quantity of some other ment with bentonite, fly ash, and a mineral wool
Ingredient already present. Specifically, we have gy and that it sets rapidly without shrinking or
found that it is desirable to add from 1 to 4 parts cracking to a smooth hard surface which very
by weight of alumifions cement to one part by quickly becomes weather resistant while retain-
weight of benfonite, and that for most composi- ing its unusual elasticity and thermal insulating
tions particulaily desirable results are attained properties with high adhesion to base materials.
when this ratio is held within the limits of two 85 The precise reason for this phenomenon is not

or three parts aluminous cement to one part ben-
tonite. The optimum proportion of fly ash to
the other ingredients in our composition is de-
pendent upon the combined weight.of bentonite.
and aluminous cement present but should gen-
erally be held within mits of 0.5 to 1.5 times
the combined weight of bentonite and aluminous
cement. The quantity of mineral wool to be in-
corporated in the composition depends on the
total weight of the other constituents, regardless
of their respective proportions, and workable lim-
its fall within the range of 33% t01009% mineral
wool based on the combined weight of bentonite,
aluminous cement, and fiy ash. Particularly de-

sirable compositions are attained when the min- .

clear to us but it appears probable that the pres-
ence of fly ash in combination with bentonite and
an aluminous cement catalyses a reaction which
normally does not take place between bentonite
and an aluminous cement and further greatly
modifies and depresses the occurrence of the
usual ion-exchange type reaction involving ben-
tonite. The unique insulating finishing cement
of the present invention results when this re-
action takes place in the presence of -a bulking
material such as mineral wool.

While we are aware that finishing cements, in-
sulating cements, and outdoor cements are known
in the prior art, we believe that the present in-

. vention is unique and provides the first cement

eral wool content is restricted to 429%-67% on the v which eliminates the necessity of especially pre-
same basis. pared base surfaces such as wet or dry, painted,
{&n example of a particularly effective compo- stone, stucco, wood or the like, and which also
sition is as follows: ‘ eliminates the necessity of a wire mesh rein-
ial: P t eight forcement. Moreover, the present invntion pro-
Mat]eare:,tomte er cent by w igm 53 vides a composition which can be supplied in com-
Aluminous cement 26 mercial quantities. A smooth, hard, weather re-
" Fly ash 28 sistant, non-shrinking, self-sizine finish is ob-
3 Mineral wool (fluffed and graded) ... 36 tained w:th a;d single lfioat :gplicai;ion comprising
: a cement having a high thermal efficiency and
.Y As'an example of a particularly useful alumi~ 60 capape of withstanding high temperatures. This
‘ nous cement we have successfully employed &  gement develops high adhesion with all base ma.
product known in thedag' i by Ifﬂglnnimt?c cement  terials without cracking and has excellent work-
Hon 15w be underst, omene, et e 2D wiih arl seting properies and oo
" aluminous cements as defined above n'la,y be used, 3 COverage. Moreover,_it does not necessarily re-
Our experiments have shown that when sub- quire ji'grther ;gotectwe coatinigs such as canvas
- stantial quantities, for example if 25% of alumi- oilétwa rkxibrl;oo fng. Such fin sh when tdry re-
nous cement is added Yo compositions of our §\sts cracking from expansion and contraction,
aforementioned prior invention the aluminous doles ncg; d;xst or bloom and may be painted for

cement is not compatible with starch and the 70 color effecis,
starch-bentonite-Portland cement-aluminous ce- While the present invention has been Qescribed
ment mix produces an objectionable and very in terms of certain preferred materials, it will be
‘watery, wet, rope-like mass. However, in the understood that it is not intended to limit the
‘absence of starch, Portland cement may be used  invention to the specific ingredients disclosed,
in a mix without seriously affecting the desired 76 except where this has been indicated in the above
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" description. It should be particularly noted that
equivalent pozzolanic materials may be used in
place of the fly ash disclosed.

Having thus described our invention, we claim:

1. An insulating finishing cement comprising
by weight aluminous cement at least 5, bentonite
at least 1/25, mineral wool not less than % nor
more than 1%, and fly ash not less than !/s nor
more than 9/2.

2. An insulating finishing cement comprising
by weight: Bentonite, 1 part; aluminous cement,
1 to 4 times the weight of bentonite; fly ash, 0.5
to 1.5 times the combined weight of bentonite
and aluminous cement; and mineral wool in an
amount corresponding to 3 to 1 times the com-
bined weight of said bentonite, aluminous ce-
ment, and fly ash.

3. The invention of claim 2 further charac-
terized by the fact that said mineral wool is
fluffed.

4, An insulating finishing cement comprising
by weight, bentonite, 1 part; aluminous cement,

Insulating finishing cements (US Patent 2,574,843, 1951)
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2 to 3 parts, fly ash, 0.5 to 1.5 times the combined
weight of bentonite and aluminous cement; and
a fluffed and graded mineral wool in an amount
corresponding to 429 -67% the combined weight
of said bentonite, aluminous cement, and fly ash,
5. An insulating finishing cement comprising
substantially 10% bentonite, 26% aluminous ce-
ment, 28% fly ash and 36% fluffed mineral wool.
MERWYN C. RANDALL. -

GEORGE S. GETHEN. :
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