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Thrs invention relates to i compressed and
densified fibrous product and the ‘method ‘of
making the same, and’ partrcularly to ‘such ‘a
product in which calciim silicate binder - 15
formed in contact with the fibres boun: ereby
and in the presence of a relaﬁvely small propor-
tion of water. T

"It is an, oBJect of the 1nvent10n to provxde a
‘strong yet non-brittle ‘sheet or block contaming
a large proportion of fibres and preserving in
general the fibrous nature ‘while being substan-
tially 1mpermeable to arr. Another, object is to
make a, ﬁbreboard that is ﬂreproof relatively
lnexpenswe, strong but light weight durable
when exposed to ‘the action of Weather or to
soakmg in water for. a substantial penod of time,
‘and” has - relatively low thermal -conductivity.
Other objects and advantages will appear from
the nore detailed description that follows. =

- " The invention comprises the herein described
novel features of the product and the method of

) makmg it and, more particularly, a sheet in
ompressed and hardened conchtion includmg 8

3 large; proportlon of fibies and a bmder fherefor;

........

§1hcg of very low.density. . ‘The invention com-
i “prises stich a shéet in which the fibres include . a

; substantial proportion . of gamphibole ashestos
. flbres. The invention comprises also the method

- of makmg such a product in which. there is

. formed an aqueous mixture of the selected nbres
hydrated fime and. finely divided silica such as

"diatomaceous earth, shaping andstrongly . coms= =
Dressing the TIXTOr e SEaiHEt & filtering memmer

Sve the major portion o Witer. _press
ént and then autoclaving the ‘shaped and. com-
pressed mater
cause practically complete reactign of the.lime
with the sihca, 1HE7S s'l‘ca being used preferably
in amount in shght excess of the stoichiometric
proportrons : o

In making the artxcles of the present inven-
 tion, there is ‘used a method which _comprises
~forming an ‘aqueous mixture’ with the selected

fibres, hzdramn"ﬁ“aflﬁ“ﬁnely divided Silica,
sEapm' g and strongly compressing the’ mlxture
to expel therefrom a large portion of the ‘wa-
ter ‘present and form a densified mixture, and
then subjectmg the shaped and compressed
material to an elevated temperature while ‘min-
imizing the evaporation of water.
step’ is preferably accomplished by placing ‘the
‘shaped product In an autoclave in the’ _presence
of steam at. 0, heric pressure ‘"There is
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‘thus caused a substantmlly complete reactlon
between the lime and the finely divided' silica.
Fmally, the product is dried &t a temperature
‘above the- borhng point 'mter to remove free

.5 WHtEF™ BRI ;
Partxcularly desirable results have been nb

tained when the finely divided silica is diatomig. .
‘teous eRTt. ~SUCT STy TI0t ONly Tauses a quick

reaction with the lime duririg the heating: at"an
elevated temperature, but also’ makes possibie
the production of a lightweight arficle suitable
for use as & ship panel or & thermal insulating
wall board. - It further permits’ the use of the
bmder in such relatrvely ‘small proportions with
respect to the’ welght of .the fibrés as to preserve -
non-brrttleness and apprec1able flexibility in' the
ﬁmshed article.” 1T T S I I el Yated
“For the fibrous component I have used to ad-
vantage ‘amphibole asbestos fibres which inc¢lude =~ >

otn ol

10

15

20 amosite, anthophyllite, crociqolite, actinolite and £
Yemolite fibres. It 1s desirable. that. the HPIous

comp"onents used “in ‘the manufactire: of “the
product of hy invetition have a water of crystals
~ lization or composition not in excess oI B SiCe
25 tﬁe 't'HermaI conaucfivify of the Imisped products
increases very rapidly if the ‘fibres have a water
of crystalhzation in excess ‘of the- quantlty indi=
cated Prodiucts "constituted ‘largely of Smosite
ﬁbres, “whic¢h ‘haveé a water of crystalhzatron of .
30 about 47%, have en found to'give Very “de=
sirable résults in ‘the ‘finished product and are,
therefore, preferred. The féaturé of low thermal
conductivity is a very desirable feature in my
finished product and should not exceed 1 (’meas-
‘35 ured in B:-t. U, ’s, iiriches pér hour' per square
Toot per °F) ona product having &’ denisity- in’
the ‘order of- 40 '1bs. ‘per ‘cu. £t 'when’ measured
at a mean temperature of 100° ¥, ‘Amidsite fihres
have 8 water of crystalhzatlon of an 5%
‘40 and when made intoa sheet accordmg ta the
method herein described, the resultmg product
has & thermal conductmty of less than 1.-ZIts;
therefore, recommended ‘that “aniosite’ ﬁbres e
used either’ entlrely or in large proportions in the
45 preparation of the product of my inventioh.: “Thé
amosite fibre ¢ontent may be modified to’ some
deégree” by~ replacing small ‘proportions: of “the
. amosite ﬁbres with_chrysotile fibres or with wood
~ streenings. It is, however, -desirable :that the -
50 amosite 1ibres should not be replaced with more
thanabout 10 to 25% of the modifying material
based on the total weight of the finished product.
The physical characteristics of the finished prod=
uct which ‘include. fibrous materials other:than
55 amosite fibres” may, however, ‘e less ‘desirable

oy
o

- ~

~ «

Published by AsbestosClaims.Law
asbestosclaims.law/library/22129/1


https://asbestosclaims.law/library/22129/1

3, -
2. T 2,326,516 Whapmh
than those products containing only amosite cate. Inasmuch as the lime and the silica are
fibres, and therefore, it is preferred that only originally present in approzimate stoichiometric
amosite fibres or a substantial proportion there- “proportions, the lime and the silica will ke sub-
of should be used. In any event, at least 50% of stantially completely reacted. It is preferable,
the fibrous content in the finished article should 5 however, that the silica be present in slight ex-
be amphibole fibres, = - e AT ey cessin order that all the lime willbe substantially
In order to obtain the desired properties in the completely ‘reacted. The cccurrence of this re-
finished bonded fibrous product I have used to action in the presence of water results in the com-
advantage a large proportion of fibres at ledst bination of some of the water with the fibres,
equal approximately to the weight of the lime 10 presumably as water of hydration, and the inti- -
and silica used. For instance, I have used .50 . ...-mate association of the resulting silicate hydrated
¢ parts by welght of amosite fibres to 100 parts by = with the fibres makes possible additional harden-
- weight of the finished bonded article in dried con- ing of the binder by drying. ’
dition. Also, I have used fibrous components In:- © - The reaction described is effected quite satis-
the proportion of 35 to 60 parts by weight to 100 75 factorily in-am Bytoclaye heated by live steam -t~ -
parts of the finished dried article. ' ' " ‘superatmosphéfic pressufeTas; Tor examplEnt a
The method of manufacture is illustrated in:-. “EATZTPresem & of 100 10 150# per square inch.
greater detail by the following more specific ex= . - In'the autoclaving step I allow the steam to enter
ample: .. ... .. slowly from an inlet so that the pressure is not
There is formed & mixture including 50% of 29 bullt up suddenly to the maximum desired. Thus,
:amosite fibres, 25% n: ime and 25% of I have raised the pressure on the gauge from 0
“comminiited diatomaceous eartl and water in the to 150# at the rate of about 25# per hour o mini-
- amount to permif the suspension of The 26tid in- mize splitting or swelling of the sheet during the
. / ; gredients in a fluid composition. - The quantity of steam curing operation, . e
7+ 1 water is about 1500% of the total weight of the -; The steam cured product is then subjected to
S solid ingredients in the mixture, - ... ... . thorough drying, preferably at a temperature well
o - ~The mixture is then agitated to form a slurry, above the boiling point of water to cause the re-
-the slurry is charged to the bed of a press having: moval of substantially all free water from .any
& filtering body such as a firmly supported wire calcium silicate that may exist 1N ge atinous. or
screen anchored to a drain so that the slurry ., other form intimately associated with g large ex-
flows over the screen and forms a layer of sub- -cess of water as distinguished from water of hy-
stantially uniform thickness over all parts there- dration that is expelled only at very high tem-
‘of. The amount of slurry used is selected to glve ~ Peratures. - Thus, I have dried the product ai a
the desired final thickness of .the compressed temperature of about 250° P. for about 48 hours.
sheet which is approximately 5 to 1.5 inches, - . - -5 After drying, the pro ct may be shaped to the
Strong compression is then applied as by bring- .exact size desired.  One face of the sheets as
ing down the ram of a hydraulic press upon the made in the press is generally a practically plane
mixture on the filtering bed. .The pressure on Sarface, .. L0 L e
the ram may be varied within limits from aiout A sheet so made has been found to weigh ap-
s 200 to 1300 1bs, per square inch glthough I have 4y proximately  the cu. foot, has .a- specific
ound that a pressure in the order of 500 Ibs.gives  .thermal conductivity (measured in B. -t u.s,
& very desirable product from the standpeint of  inches per hour per square foot per °F.) of only
proper balance between strength and lightness ~ about .55, to be fireproof, flexible to an gppre-
of the material. - ... . .., - ... . . ciable extent, strong (having a modulus. of rup-
- During - the strong, .compression described, a .45 fure In the order of about.1800 1bs./sq. in,) and
large proportion of the water in the slurry is impermeable to air to such degree that the board
forced therefrom and the mixture is compressed Is adapted for use as structural panels, as, for 1(4
to form a densified and thoroughly eonsolidated example, for walls of. buildings, or bulk Heads.of €
Jmass including a very small proportion of waterin  ships, P
comparison with the amount originally present. 50 . It has beeén found that products in which am-
.Thus the compressed product ordinarily contains  phibole fibres are used entirely or in the propor-
-about 40 to 70 parts of water to 100 parts of solid  tions indicated above, the products which are
present, ... Y A ‘compressed so that the density of the finished
- .‘The reaction of the lime and the silica which  product is within the limits of 35 to 45 pounds per
will be described in the Next step occurs there- 55 cu. ft., the modulus of rupture exceeds 1500
- fore 'in the presence of a small proportion of Jbounds per square inch, and the thermal con-
Jater and a bond of strong galcium silicate 5 ductivity is less than 1 when measured ‘at mean
formed even though the proportion of the cal- temperatures of 100° F. In using the term “megn
clum silicate is relatively low in €omparison to temperature,” I refer to the temperature at &
the proportion of such bond in articles of some-. ¢o point half way between the -opposite walls. or
-what similar quantitative composition made here-  faces of the product.” ~° -, L
tofore. : It has been found gzat when the mate- ~~ During the autoclaving step described .above, I
rials are compressed under about 500# pressure Lconfine the sheets in such a manner as to cause
the densities of the finished products vary be-  Wwelding together :at positions where permanent
tween 35 to 454 per-cu. ft. The finished products 65 .Cracking’ would otherwise devélop as steam es-
‘which welgh about 40# per cu. ft. give very de-  Capes from the sheets. In this ‘manner the de-
sirable results in that they possess low heat con- velopment of cracks and atiendant weakening of
iductivity and s high modulus of rupture.... .- the structure are minimized, thus the sheets be-
= The shaped and compressed materia] is re- JIng steam cured miay be stacked one upon another
moved from the press in any suitable mannerand 70 _with impsrmeahle material as.for example, two-or
' subjected to an: elevated femperature to’ cause three sheets of asbestos-cement board. of -3 inch
; substantially: comiplete. Teatts . the lime thickness-each laid over the top of the gtack, At
: and the stlicd} PHat P45 €REEBhe of the reactive the -bottom, the stack may rest upon the steel
; ingredients which is not present in excess o be figor of a conventional handtruck. - Obvigusiy, if
i combined practically and entirely as ealcium sili- 75 Ahe. stack is very tall JIntermediate spacing mem-
S : e oo e =
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hydraulic cement as, for example, 10 to'20% of 10 substantially complete reaction under the influ-
Portland cement or a calcium aluminate cement ence of steam of an aqueous mixture of hydrated
based on the weight of the finished article. The = lime and finely divided diatomaceous earth, said
cement is thoroughly mixed with the other raw . amosite fibres constituting at least 35% of the
materials, the composition then formed into °- dry weight of the article, and said article having
sheets as described, with cement in the sheet al- 15 a dry density 'of less than 45 lbs. per cubic foot,
. lowed to set substantially fully, or to a large and a thermal conductivity of less than 1 when
extent, then the sheet autoclaved in the manner measured at & mean temperature of 100° F.
described. ~3.An article of manufacture consisting of a
For some purposes, an ox1de of any of the other heat insulating sheet having a high modulus of
) alkaline earths may be substituted for the lime. g9 rupture and comprising 35-60 parts by weight
When such oxide is so slightly solubie as not to of asbestos fibers and 40-65 parts of a binder, the
react sufficiently rapidly with the silica then binder including the product of the substantially
there may be used a promoter to accelerate the complete reaction under the influence of steam
reaction. 'Thus, finely divided magnesia may be of an aqueous mixture of hydrated lime and finely
substituted in equi-molecular proportion for the o5 divided diatomaceous earth, said fibrous portion
: lime with the addition to the magnesia of about . including at least 50% amosite, fibres, and sald
; 1 mol of sodium carbonate for each 10 mols of “article having a dry density of 35-45 1bs. per cubic -
: magnesia. o foot and a thermal conductivity of less than 1
This application is a continuatxon in part of when measured at a mean temperature of 100° F.
! my copending application, Serial No. 91,268 filed 5, 4, A felted light-weight heat insulating ma-
r July 18, 1936, issued as Patent No. 2,247,355. terial which comprises amosite asbestos fibers
Tt will be understood that the details given are  and a binder bonding the fibres into a sheet, the
. for the purpose of illustration not restriction, aid” - binder including the product of the substantially
; that variations within the spirit of the invention + - complete reaction under the influence of steam
; are intended to be included in the scope of the 35 of an aqueous mixture of substantially stoichio-
appended clajms, =~ - -~ metric proportions of hydrated lime and finely
. I claim: T divided silica, the amosite fibres having a water
| 1. An article of manufacture consistmg of a of crystalization of less than 5 per cent., and con-
L heat insulating sheet having & high modulus of ~ stituting 35%—60% of the dry weight of the fin-
rupture and comprising asbestos fibers and a 4¢ ished material, said material having a density
i binder, the binder including the product of & sub- in the order of 40 pounds per cubic foot, a modu-
i ‘stantially complete reaction under the influence lus of rupture of at least 1500 Ibs. per square inch
t . of steam of an agueous mixture of hydrated lime - and & thermal conductivity of less than 1 when
and finely divided silica, the fibres constituting - measured at a mean temperature of 100° F.
i 45 e " GEORGE B. BROWN
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bers may be used to permit access of the heating
medium, such as the steam, to the interior of the
stack.

LUIUdY NUIGI OHIWE

9,326,516

As another means of minimizing cracking, there - -

may be used a small proportion of a skeletoniz- .

ing agent admixed into the composition of the

i

sheets and allowed to set or harden before the .

sheets are subject to autoclaving. For this pur-
pose there may be used a small proportion of

at least half of the dry weight of the article and

P-L

3

at least 50% of the fibers being amosite fibers,
and said article having a dry density below 45 1bs.
per cubic foot and a thermal conductivity of less
than 1 when measured at a mean temperature of

100°F. .. -

2. An article ‘of manufacture consisting of a
heat insulating sheet having a high modulus of
rupture and comprising amosite fibers and &
binder, the binder including the product of the
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