
Aug. 18, 1959 H. P. HOOPES ETA!- 2,900,109 
, METHOD FOR PREHEATING CEMENTITIOUS ‘INSULATING MATERIAL 

Filed April 29, 1957 2 Sheets-Sheet 1 

Fig./ 

Harry I? Hoopes 

29 

\ 0 2g 0 25 /] Q J 26 - INVENTORS 
A 

3, William P Riesenberg BY 

p. »~ gww 
Lgz'r g2’? Q 27 27 rrorneys 



Aug- 18, 1959 H. P. HOOPES ET AL 2,900,109 

METHOD FOR PREHEATING CEMENTITIOUS INSULATING MATERIAL 

Filed April 29, 1957 2 Sheets-Sheet 2 

/9 

“(32 

| M 

mum :: g? 

Fig.2 

32 

6454511 4111 ' ‘uni-hr 
/ 

J” 
9 5w 

R 

3% .m wwR s WPP Iym m .n% m mm FA 



United States Patent 0 
1 

2,900,109 
METHOD FOR PREHEATING CEMENTITIOUS 

INSULATING MATERIAL 
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Calif., assignors to Fibreboard Paper Products Corpo 
ration, San Francisco, Calif., a corporation of Dela 
ware ~ 

Application April 29, ‘1957, Serial No. 655,611 

*3 Claims. (Cl. 222-1) 

Y'Ihis invention relates to the preparation of cementitious 
insulating material which is preheated before it is preset 
in 'a mold, and more particularly to an apparatus and 
method for preheating cementitious insulating material 
in a container which is self-cleaning. 

Relatively light weight porous cementitious insulating 
materials are well known. For example, light-weight so 
called magnesia insulation with ?brousreinforcing agents 
have~ been extensively employed 'as insulating materials. 
Another type insulating material particularly adapted for 
high temperature insulation, but still relatively light 
weight compared to Portland cement, may be formed 
from lime and silicious material reactive with the lime. 
Such calcareous-silicious materials also generally con-, 
tain reinforcing ?bers, and may contain argillaceous ma 
terials such as bentonite or clay. 

It is well known that slurries of these light-weight 
cementitious insulating materials are advantageously pre 
heated before the slurries are cast in a mold. When pre 
heated slurries are introduced into the mold, such slurries 
will set in a relatively short time to a ?rm self-supporting 
mass with substantially no shrinkage, and the preset mass‘ 
can be removed from the mold without employing a 
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supporting form. Such procedure is disclosed in Patent 
No. 2,432,981, among others. 

. In order to obtain all of the advantages of preheating 
and provide a product that is uniform throughout, the 
slurry should beheated evenly and rapidly. Also, par 
tially thickened material remaining in the reaction vessel 
from prior batches should not be in contact with the 
slurry during preheating since local seeding of the slurry 
by such thickened material tends to produce a non-uni 

. form product. Furthermore, if the prior batch was com 
posed of a diiferent type of insulating material, it may 
contaminate a subsequent batch. of a diiferent insulation 
product. 

Previously, in commercial practice the preheating had 
been conducted in metallic vessels that were rotated 
about an axis during preheating. However, the cemen 
titious material tends to adhere to the metal and it con 
taminates or seeds subsequent batches. Furthermore, 
if the entire mass of the slurry is vigorously agitated by 
rotary or oscillatory movement of the vessel, there is a 
tendency to break up any bonding growth which incipient 
ly forms in the slurry with resultant impairment of the 
cohesive strength and insulating properties of the ?nal 
product. Also, metal containers are good conductors of 
heat and thus tend to produce non-uniform heating of the 
slurry. Another problem encountered with apparatus 
previously employed for preheating is the heat loss ‘from 
the preheated slurry during transfer of slurry from the 
preheater to the mold. 

In accordance with this invention and as a brief sum 
mary thereof, an aqueous slurry of a lightweight porous 
cementitious insulating material, such as magnesia or 
lime bonded insulation, is preheated substantially to the 
point of incipient thickening in a resiliently supported 
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?exible material, before the insulating material is intro 
duced into the mold. The preheating container is resil 
iently supported adjacent its top portion, and steam intro 
duced into the slurry causes the container to vibrate 
gently while the mass of the slurry remains relatively 
stationary. Also, a preheating container, such as rubber, 
is utilized that has an inner ‘wall that serves as a release 
surface to which the cementitious material does not tend 
to adhere. The container is provided with an opening in 
its lower portion that is closed or opened by a ‘freely 
suspended clamping valve so that the preheated slurry 
can be permitted to ?ow directly from the preheater 
to the mold by opening the valve. ’ I 

This arrangement produces a uniform product since 
the gentle vibration of the resiliently mounted preheat 
ing container and the release nature of the container 
prevent thickened material from becoming attached to the 
preheating container. Consequently, contamination and 
local seeding due to the presence of material from p'revir‘ 
ous batches is avoided. In addition the use of steam 
introduced directly into the slurry provides more uniform 
heating, and shortens the time required for preheating.v 
Unlike the prior rotating containers which were only par 
tially ?lled in order to avoid loss of slurry during rotation, 
the resiliently mounted container maintains the mass of 
slurry in a relatively stationary position and thus it can 
be almost completely ‘?lled without loss of slurry. Con 
sequently, the preheating container hereof has a larger 
capacity for its size even when it is about the same tli-v 
mensions as previous preheaters. 

Also, a rubber preheating container. is a poor conductorv 
of he'atand prevents much of the heat loss that occurs 
with a metallic container. As a result of eliminating 
the seeding problem and providing uniform heating of 
the slurry, the time required to reach the desired point 
of preheating is relatively constant for a given compo 
sition and volume of slurry, and relatively uniform results 
are obtained with the same degree of preheating. An: 
other important reduction in heat loss is obtained by the 
quick transfer of slurry directly from the bottom of the 
container into the mold by gravity ?ow. The clamping 
valve adjacent the bottom of the container is readily 
opened to permit ?ow of slurry into the mold, and the 
valve is freely suspended so that it does not interfere with 
vibration of the preheater during introduction of steam. 

In the drawings, vwith reference to which this inven 
tion is described in greater ‘detail, a 

Fig. 1 is a more or less schematic view of an apparatus 
system employed for preparing lightweight cementitious 
insulating material. I 

' Fig. 2 is an enlarged vertical section through the line 
2—2 in Fig. 1 illustrating the resiliently mounted pre 
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heater. - 

. Fig. 3 is an enlarged‘ fragmentary vertical section taken 
through, the line 3—3 in Fig. 2 showing the nozzle em 
ployed for introducing steam into the preheating con 
tainer. . v ' I 

Fig. 4 is a horizontal section through the line '4—4 in 
Fig. 2 illustrating the valve for the preheating container. 
With thereference to'Fig. l, the materials employed 

for making the porous lightweight cementitious insula 
tion are placed in vessels 2 and 3. Any required num 
\ber of vessels may be utilized, or non-reactive com 
ponents of the reaction mixture may be premixed and 
placed in vessels 2 and 3. Forexample, in the prepa 
ration of calcareous-silicious insulating material, ‘a pre 
mix of diatomaceous earth, lime and water, is advan 
tageously placed in' vessel 2, and a premix of asbestos 
?bers, caustic and Water deposited in vessel 3. - 

. The contents of the vessels 2 and 3 are intermixed by 
. opening valves 4 and 6 respectively adjacent thebottom 

container, preferably composed of rubber or similar ' portions of the vessels to enable the reactants to ?ow 
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through conduits 7 and 8 into mixer 9, which may be 
of any conventional design. During the mixing oper 
ation, no heat is applied to the reactants, and thus sub 
stantially no reaction takes place. 

After the products have been intimately mixed to form 
an aqueous slurry, the resultant slurry is deposited into 
a travelling scale 11, which in turn deposits the desired 
amount of slurry into preheating container 12. The pre 
heating container is resiliently mounted, as described 
hereafter in greater detail, so that it will be gently agi 
tated when steam is introduced into the container through 
steam inlet pipe 13. As previously mentioned the pre 
heater is most advantageously composed of rubber or 
similar ?exible material, and it is clamped adjacent its 
upper portion by means of clamps 14 to a supporting 
frame structure 16. 
The supporting structure 16 is most conveniently of 

the same shape and somewhat larger than the adjacent 
portion of the preheating container, and it is secured to 
a base 17. The lower portion 18 of the preheating con 
tainer 12 desirably in the form of a cone extension, de 
pends freely from the clamped upper portion of the pre 
heater. 
Steam is introduced into the slurry within the pre 

heating container 12 until the temperature is raised to 
a predetermined desired level, and then thermo-couple 19 
actuates a switch, not shown, which automatically shuts 
off the steam. Valve 21 is then opened either by a timed 
clock arrangement or by manual actuation to allow the 
preheated slurry to ?ow through resilient conduit 22 
into hopper 23, which previously has been positioned 
over the mold cavities 24 that lie within mold 26. This 
direct gravity ?ow results in a substantial reduction of 
heat loss compared to previous systems, since the slurry 
need not be transferred into other containers or poured 
into the conduit leading to the mold. As a result the 
temperature of the slurry remains relatively constant dur 
ing the transfer and a more uniform product is obtained. 
Furthermore, when the slurry reaches the mold at sub 
stantially preheating temperature, less time is required 
for the slurry to set in the mold than when the slurry 
temperature has become substantially reduced. 
The preheated slurry ?ows into the mold cavities 24 

when pistons 27, shaped to conform to the dimensions of 
the [mold cavity, are lowered within the cavities. Re 
ciprocating ?ngers 28 follow the descending pistons 27 
with a limited but rapid back-and-forth movement, 
orienting the ?bers and crystals within the slurry to pro 
vide a much stronger ?nal product. Shortly after the 
mold is completely ?lled with slurry the ?ngers 28 are 
moved out of the mold and the slurry is permitted to 
preset to a self-sustaining mass. Hot Water inlet pipes 29 
and water outlet pipes 31 provide means of heating the 
molds so that the slurry will set within a relatively brief 
period. 

After the'slurry has been preset within the mold, the 
self-sustaining mass of insulating material is ejected from 
the mold by upward movement of pistons 27, and then 

10 

20 

35 

40 

45 

50 

4 
tainer 12. As a result, the resiliently supported pre~ 
heater construction embodies a release coating to which 
the cementitious material does not adhere, and provides 
an enclosed zone that is vibrated gently when steam is 
introduced directly into the slurry of cementitious ma 
terial. Consequently, the ?nal product is uniform be 
cause local seeding is minimized and the slurry is evenly 
heated. 

Nozzle 36 is best illustrated in Fig. 3. Disposed within 
the nozzle is cone 37 secured to the inner side of the noz 
zle 36 by supporting ?ns 38. The inner cone 37 causes 
even distribution of the steam ?owing through pipe 13, 
and the angle at its apex is more acute than the angle 
formed by continuing the outer portion of the nozzle 36. 
Accordingly, steam exit chamber 39 is larger adjacent 
the end of the nozzle 36 than at the point at which the 
steam enters the nozzle. By this arrangement the steam 

,tends to dislodge any reactant that might accidentally 
become preset and harden Within steam exit chamber 

After the slurry 34 has reached the desired temper 
ature, thermo-couple 19 automatically shuts off the 
steam entering preheating container 12 through steam 
pipe 13. In the meantime, hopper 23 is lowered into 
position above the mold 26, and valve 21 is opened to 
cause the slurry to run through conduit 22 into the 
hopper and thence into the mold cavity 24. 
The construction of valve 21 is extremely advan 

tageous, as it entirely obviates clogging When the slurry 
is discharged from the preheating container 12, and it 
is best shown in Figs. 2 and 4. The entire valve struc 
ture is freely suspended on wires 41 so that it will per 
mit unrestricted vibration of the preheating container 
12 during introduction of steam into the slurry 34. 
Valve 21 is closed during preheating to maintain the 
slurry 34 in preheating container 12. The closed posi 
tion of valve 21 occurs when piston actuated clamping 
rod 42 is urged by any conventional means, not shown,‘ 
against stationary clamping member 43. In the closed 
position of valve 21, the resilient conduit 22, which is 
desirably of rubber or of a suitable fabric such as com 
monly employed for hoses, is clamped between clamp 
ing rod 42 and the clamping member 43 thereby pre 
venting passage of the slurry through the conduit. Sta 
tionary guides 44 provide a track along which clamping 
rod 42 slides for opening or closing valve 21. The 
slurry 34 is transferred from the preheater 12 merely’ 
by withdrawing clamping rod 42 by any conventional 
means so that the slurry can pass along the ?exible con~ 
duit 22 into hopper 23. This construction renders the 
valve 21 virtually self-cleaning. 
Any of the lightweight cementitious porous heat in 

v ,_ sulating materials that are set in a mold by the use of 
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further handled in accordance with conventional prac- I 
tice. 
As illustrated in Fig. 2, the preheating container 12 is 

resiliently supported adjacent its upper portion by means 
of clamps 14 which are formed in the same shape as the 
upper portion of the preheating container 12. The 
clamps 14 are secured to rigid suporting frame struc 
ture 16, which is advantageously made of metal, by 
means of bolts 32 so that the upper portion of the rub 
ber preheating container 12 is securely but resiliently 
clamped while the remainder of the preheater hangs 
freely from the clamps, or in other words has a ?oating 
support. Bolts 33 secure supporting structure 16 to a 
base or ?oor 17. Steam is introduced into slurry 34 
through pipe 13 and distributed uniformly throughout 
the slurry 34 by means of a conically shaped nozzle 36, 
which is disposed in the lower portion of preheating con 
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heat may advantageously be preheated by the apparatus 
and method hereof. For example, magnesia insulation 
made from socalled self-set normal magnesium carbon 
ate trihydrate crystals according to the procedure dis 
closed in assignee’s Patent No. 2,209,754, dated July 30, 
1940 is advantageously preheated in a resiliently sup~ 
ported container, such as the rubber container 12. In 
the preparation of such insulating material, a precipitate 
of normal magnesium carbonate is prepared in the form 
of needle-like crystals having self-setting properties by 
the action of carbon dioxide on aqueous suspensions of 
magnesium hydroxide, a slurry containing such precipi 
tate is treated with alkali to neutralize any magnesium 
carbonate that may be present and to consume carbon 
dioxide which is evolved in the setting, ?bers are mixed 
in the slurry, the mass is preheated to the desired point, 
then set in a mold and ?nally dried. The resultant in 
sulating material has an average weight between about 
10 and 12 pounds per cubic foot, and it contains about 
85% by weight basic magnesium carbonate and 15% 
by weight of a ?ber, such as asbestos ?ber. 

Another type of lightweight porous cementitious heat; 
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insulating material adapted to withstand higher temper 
atures than the above described magnesia insulation can 
be formed by a well known method from an aqueous 
slurry containing silicious material, and lime as the 
bonding agent. Such materials may be prepared in 
accordance with assignee’s Patent No. 2,432,981, dated 
December 23, 1947. A slurry of diatomaceous earth, 
quicklirne, reinforcing ?ber, colloidal earth, and ac 
celerator such as sodium hydroxide are preheated sub 
stantially to the point of incipient reaction, preset in 
a mold, and ?nally set in an indurator. The product 
usually varies in weight from about 12 to 17 pounds per 
cubic foot. _ 

The following are speci?c examples of the prepara 
tion of porous lightweight cementitious insulating ma 
terial in accordance with this invention. 

Example I 

Fine needle-like self-setting crystals of normal mag 
nesium carbonate trihydrate are prepared by passing 
?ue gas containing 10% by volume carbon dioxide into 
an aqueous suspension of about 800 pounds of Mg(OH)2 
in 2500 gallons of water. Approximately 5 hours are 
required for complete conversion of the Mg(OH)2 into 
normal magnesium carbonate trihydrate. 
Next 185 pounds of chrysotile ?ber averaging 1A; 

inch to 1/2 inch in ?lament length is thoroughly mixed 
into the slurry by any suitable mixing means. Then 
the slurry is ?ltered in any conventional ?lter, and the 
cake washed with fresh water. 

In order to produce a ?nal product having a density 
of about 11 pounds per cubic foot, the ?lter cake is 
diluted and mixed with about 310 gallons of water. A 
more dense product can be made by adding less water, 
or a lighter product may be prepared by adding more 
water. 

- The diluted slurry is then preheated with live steam 
in the rubber preheating container 12 illustrated in the 
drawings. During introduction of steam, the rubber con 
tainer 12 is vibrated. When the temperature of the 
slurry reaches about 150° F., the slurry has reached the 
desired point at which thickening is about to occur. 
Thermo-couple 19 then automatically actuates a switch 
that shuts 01f the steam, and valve 21 is opened to cause 
the slurry to ?ow into hopper 23 and thence into mold 
cavity 24. Substantially all of the slurry flows out of 
container 12 without adhering to the sides of the con 
tainer. 

While the preheated slurry is in the mold, it is heated 
with hot water until it has set to a ?rm self-supporting 
mass. About 9 minutes at a mold temperature of about 
190° F. is suf?cient to preset the product. Finally the 
solid product is dried to constant weight at a tempera 
ture of about 400° F., although any elevated tempera 
ture may be employed. The resultant porous cementi 
tious insulating material is strong and uniform, and it 
weighs about 11 pounds per cubic foot. 

Example 11 
A slurry is formed _by mixing the following ingredi 

ents: 

Calcium oxide ________________________ __lbs__ 300 
Diatomaceous earth ___________________ __lbs__ 400 
Asbestos ?ber lbs__. 150 
Sodium hydroxide (accelerator) _________ __lbs__ 53 
Water . ga1lons_.. 400 

The dry ingredients, except the sodium hydroxide, are 
?rst intimately dry mixed; while the sodium hydroxide 
is dissolved in the water to which the other dry ingredi 
ents are added. The resultant slurry is preheated in the 
preheating container 12 by introducing steam until the 
temperature reaches about 200° F. This temperature is 

. obtained in vabout 120 seconds. During the introduc 
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6 
tion of steam, the rubber preheater vibrates slightly 
while the mass of the slurry remains relatively ?xed. 

After the desired temperature has been reached, the 
thermo-couple actuates a switch that shuts off the steam. 
Valve 21 is then opened, and the preheated slurry ?ows 
into hopper 23 and thence into mold cavity 24. The 
slurry is then preset in the mold at about 200° F. until it 
forms a ?rm self~supporting mass. Finally, the preset 
product is ejected from the mold and then cured in an 
autoclave under about one hundred and twenty-?ve pounds 
steam pressure. The resultant product has -a density of 
about 14 pounds per cubic foot, and it is strong and 
uniform throughout. 
From the preceding it can be seen that the preheating 

container is virtually self-cleaning. This feature is of 
great value in a plant that makes a variety of di?erent 
types of insulating material, since the same apparatus may 
be utilized for successively preheating the di?erent slurries. 
Consequently, one apparatus system of the present in 
vention can replace several preheating containers of the 
type that accumulate thickened material on their sides, 
and this results in substantial saving in equipment costs 
and plant space. 
We claim: 
1. In the preparation of a lightweight mass of porous 

cementitious heat insulating material wherein an aqueous 
slurry of said material is preheated and then preset in a 
mold until it forms a ?rm self-supporting mass, the 
method of preheating such slurry which comprises pro 
viding a resilient container with an opening in its upper 
portion, introducing theslurry into said container through 
said opening, resiliently supporting said container while 
maintaining the mass of the slurry in a relatively sta 
tionary position, introducing steam into said slurry to 
effect preheating of the slurry and simultaneously vibrate 
said resiliently supported container, and removing the 
preheated slurry from said container. 

2. In the preparation of a lightweight mass of porous 
cementitious heat insulating material wherein an aqueous 
slurry of said material is preheated and then preset in a 
mold until it forms a ?rm self-supporting mass, the 
method of preheating such slurry which comprises pro 
viding a resilient container with an opening in its upper 
portion, introducing the slurry into said container through 
said opening, resiliently supporting said container while 
maintaining the mass of the slurry in a relatively stationary 
position, introducing steam into said slurry to effect pre 
heating of the slurry and simultaneously vibrate said 
resiliently supported container, and transferring the pre 
heated slurry from said resilient container to _said mold 
by gravity ?ow through a resilient self-cleaning conduit. 

73. In the preparation of a lightweight mass of porous 
cementitious heat insulating material wherein an aqueous 
slurry of said material is preheated and then preset in 
a mold until it forms a ?rm self-supporting mass, the 
method of preheating such slurry which comprises pro 
viding a resilient container, introducing the slurry into 
said container, resiliently supporting said container while 
maintaining the mass of the slurry in a relatively stationary 
position, introducing steam into said slurry to e?ect pre 
heating of the slurry and simultaneously vibrate said 
resiliently supported container, and removing the pre 
heated slurry from said container. 
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