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Arthur B. Cummins, Panfield, N.J., and August 
M. Dinkfeld, Palo Alto, Calif, assignors to 
Johns-Manville Corporation, New York, N.Y., 
a corporation of New York 

Application March 27, 1943, Serial No. 480,882 

This invention relates to the manufacture of 
magnesia insulation, and is particularly directed 
to improvements in method and apparatus 
whereby magnesia insulation blocks and other 
shapes may be produced by a continuous or semi 
continuous extrusion operation. 

Heretofore, magnesia insulation blocks and 
other shapes have been manufactured by inter 
mittent or batch methods. 
process for making so-called “85% magnesia” has 
been to introduce a slurry of basic magnesium 
carbonate and asbestos fibers to a filtering mold 
under a pressure of 30-75 lbs. per square inch, 
thereby dewatering the slurry and forming a 
shaped block. After the block has thus been pro 
duced, it is removed from the mold and subjected 
to a drying Operation. In producing magnesia, 
insulation blocks of comparatively low density, 
slurries of asbestos fibers, water and normal self 
setting magnesium carbonate have been molded 
either in open top pan molds or under low pres 
sure in perforated filter molds. Blocks thus 
formed under low pressure from normal mag 
nesium carbonate have been heat-cured to con 
vert the normal carbonate to basic carbonate be 
fore removal from the noid, in order to impart 
the necessary wet strength or preliminary set. 
A primary object of the present invention is 

to provide a continuous or semi-continuous proc 
ess for forming and heat-curing magnesia insula 
tion blocks or other shapes of Suitable low den 
sity and high strength characteristics. 
A more specific object of the invention is to 

provide method and apparatus whereby aqueous 
slurries of normal magnesium carbonate and as 
bestos may be substantially continuously charged 
to and advanced through dewatering, shaping 
and curing zones of an extrusion type forming 
operation in producing magnesia insulation 
blocks to substantially precise dimensions. 
With the above and other objects and features 

in view, the invention resides in the improved 
method and apparatus for continuous Or Semi 
continuous manufacture of magnesia insulation 
blocks as hereinafter described and more par 
ticularly defined by the appended claims. 
In the following description, reference will be 

made to the accompanying drawings, in which: 
Fig. is a diagrammatic flow sheet arrangement 

of apparatus for extruding magnesia insulation in 
accordance with the present invention; 

Fig. 2 is a view in elevation (partly in section) 
illustrating a modification in the extruder elle 
ment of the apparatus illustrated in Fig. 1: 

Fig. 3 is a view in longitudinal Section of an 

The conventional 

10 Claims. (C. 92-54) 
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other modification of extruding apparatus having 
moving endless beltlinings; 

Fig. 4 is a view in end elevation taken on the 
line 4-4 of Fig. 3; and 

Fig. 5 is a broken enlarged iongitudinal section 
of the apparatus portrayed in Fig. 2; and - 

Fig. 6 is a cross-sectional view taken on the 
line 6-6 of Fig. 5. 

Essentially the present invention is concerned 
with a continuous or semi-continuous extrusion 
process for forming and euring magnesia insula 
tion blocks or other shapes. After forming a 
slurry of below castable consistency containing 
normal magnesium carbonate, water and asbestos 
fibers, such slurry is partially dewatered to a 
castable consistency which may lie within thr 
range iO%-20% solids concentration, depending 
upon the desired density and strength of the 
block which is to be produced. To shape the 
partially dewatered slurry a stream thereof is 
introduced under pressure into one end of an 
extruding element having a Cross-section 
throughout its length conforming to the desired 
cross-section of the block to be produced. Suf 
ficient force is applied to advance the charge at a 
predetermined rate through the extrusion ele 
ment while applying heat, to the slurry charge 
sufficient to initiate conversion of the normal 
magnesium carbonate to basic magnesium care 
bonate and to thereby develop a preliminary 
shape retaining set. After the necessary degree 
of preliminary set has been developed in the ad 
vancing charge, the thus-cured charge is extruded 
from the opposite end of the tubular extruder, 
and blocks or shapes may then be cut of suitable 
predetermined length and subjected to a final 
curing and drying operation in the air or steam 
driers. 

Depending on the solids concentration of the 
slurry which is fed to the heat-curing section of 
the extruder, and on the pressure applied to the 
slurry charge during the shaping and curing 
Operation in the extruder, magnesia, insulation 
blocks may be formed having either a low density 
in the range 8-12 lbs. per cubic foot, or a com 
paratively high density in the range 12-15 lbs. 
per cubic foot. The molding operation in either 
case is preferably carried out under a low effec 
tive pressure not exceeding 25 lbs. per square inch 
maximum; and it is necessary that the molded 
blocks be given a partial heat-curing treatment 
sufficient to develop a preliminary set before re 
moval from the curing section of the extruder. 
The resulting extruded blocks exhibit no shrink 
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3 
age in volume during the curing operation. By 
reason of the continuous or semi-continuous flow 
of the charge through the extruder, the asbestOS 
or other reinforcing fibers are Oriented within the 
cured block in general alignment longitudinally 
in the direction of extrusion. In that modifica 
tion of the process in which provision is made for 
effecting partial dewatering of the slurry within 
the shaping zone of the extruder, the resulting 
block embodies a structure including a shell of 
somewhat greater density than the core, with a 
higher concentration of fibers and of basic mag 
nesium carbonate particles in the outside shell. 
Blocks or shapes can be produced by the present 
extrusion process having comparatively low den 

O 

5 

sity in the range 8-12 lbs. per cubic foot, and at . 
the same time having a comparatively high 
strength or modulus of rupture above 35 lbs. per 
square inch. 
The following specific illustrations of the meth 

Od and apparatus of the present invention are 
given by way of example, and relate particularly 
to the shaping and curing of magnesia insulation 
blocks of generally rectangular or cylindrical 
shape. It will be understood, however, that the 
invention is generally applicable to the continuous 
or semi-continuous extrusion shaping and curing 
of other structural shapes, such as tubular 
shapes; and it should be understood that whereas 
asbestOS fibers are employed as reinforcing fillers 
in the specific examples hereinafter given, other 
fillers may be substituted, as for example dia 
tomaceous silica and mineral wool. 
The first step in the process is that of prepar 

ing an aqueous slurry suspension of castable con 
sistency for introduction to the extruder element. 
For this purpose a dilute aqueous suspension of 
finely-divided hydrated magnesia, may be car 
bonated under conditions to produce normal mag 
nesium carbonate (MgCO3.3H2O) directly, or else 
a solution of magnesium bicarbonate may be 
heated under conditions to produce the normal 
carbonate. Asbestos fibers (for example Amosite 
fibers) may be added to the hydrated magnesia, 
or bicarbonate, before the treatment converting 
to normal carbonate, or the asbestos may be added 
after formation of the normal carbonate slurry. 
The asbestos is normally added in amount cor 
responding to approximately 8%-15% by weight 
of the magnesium carbonate, calculated as basic 
magnesium carbonate. The slurry thus formed 
may then be dewatered and adjusted to a suitable 
consistency, as by filtration or decantation. In 
preparing the slurry, the conditions under which 
magnesium carbonate is formed should be such 
as to Convert at least a substantial proportion of 
the magnesia, content to normal or hydrated self 
Setting magnesium carbonate. 
According to the simplest form of the process 

of the invention as it is illustrated in Fig. 1, a 
slurry of below castable consistency, containing 
for example 5%-6% solids concentration, is 
formed in or introduced to charging tank O, in 
which it is maintained under a suitable tempera 
ture and degree of agitation, as by means of steam 
injection agitator jets f2. To adjust the slurry 
to a castable consistency of for example 
10%-18% solids, a chargethereof is withdrawn 
from the bottom of tank to past a valve 4 into 
a dewatering chamber 16. In chamber 6 partial 
dewatering may be effected by removal of water 
through a vacuum filter 20, and withdrawal of fil 
trate water through a suction pipe 22. Slurry 
thus concentrated within the chamber 6 to a 
suitable castable consistency (for example 
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4. 
15%-18%) is withdrawn from the chamber 
through a pipe 24 past check valves 26 into one of 
the cylinders 27 of a diaphragm or sludge pump 
28, during the suction stroke of the pump; and 
during the following pressure stroke of the pump 
the concentrated slurry is introduced past an 
other check valve 30 into feed pipe 3 and thence 
into the bore 32 of an extruder 34. By continuous 
operation of the pump 28, the slurry thus intro 
duced to the bore of extruder 34 is maintained un 
der a low pressure (for example 10-15 lbs. gauge) 
during the period of sojourn of the slurry charge 
Within the extruder and during the period re 
quired to bring about a preliminary set of the 
charge adjacent the discharge end 36 of the ex 
truder by at least partial conversion of the nor 
mal magnesium carbonate to basic magnesium 
carbonate. 

In order that the preliminary curing operation 
may be carried out within the extruder 34 within 
a very short period of time, it is advantageous to 
provide at least one section of the bore 32 with 
perforate walls 38 in order to provide direct com 
munication between the charge material within 
the bore and a steam or hot water jacket 40 sur 
rounding the walls 38. These perforations within 
the walls 38 of the bore 32 are effective in increas 
ing the rate of heat transfer to the charge from 
the steam or hot water circulating within jacket 
40, and also permit escape through valved pipe 
42 of any excess water of hydration from the mold 
charge, as well as escape of carbon dioxide liber 
ated during the heat-conversion of the normal 
carbonate to basic carbonate. Imperforate wall 
sections 43 of the extruder bore are jacketed by 
jackets 44. Steam or hot water may be intro 
duced to jackets 40 and 44 by valve controlled 
feed. pipes 46, and removed therefrom under con 
trolled back pressure by valved pipes. 42 and 48. 
A suitable design for the extruder 34 includes side 
walls of the bore 32 representing at least 25% of 
the bore wall area perforated and preferably pro 
vided with canvas or other fine mesh textile or 
wire screen filter covering or lining 49 whereby to 
make it possible to liberate Water and gas from 
the extruder charge Without substantial loss of 
slurry solids under the relatively low pressure at 
which the charging and Curing Operations are 
Carried Out. Hydrostatic Or pump. pressure is 
maintained on the extruder charge throughout 
the period of charging and advance of the charge 
throughout the length of the extruder. The ef 
fective pressure on the charge may be varied by 
adjusting the back pressure maintained on the 
hot water or steam within jacket 40. The effec 
tive pressure thus employed during the shaping 
and curing operation is one of the important fac- : 
tors of the present invention, and must apparent-: ; 
ly be limited within the range 5-25ilbs: gauge, and 
preferably within the more limited range of 10-20 
lbs. gauge, in order to produce a product of suit 
able low density and high strength characteris 
tics. • .. : ,?? ( ???...) { } ) 

The steam or hot water which is circulated in 
the jacket 40 is preferably supplied and main 
tained at a suitable curing temperature, and 
under a pressure approximating 5-10 lbs. gauge. 
The Steam or Water thus supplied functions as a 
Source of curing heat, and also as a fluid heat 

70 

5 

conveying medium for transferring the heat into 
direct contact with the mold charge of self-set 
ting magnesium carbonate. . In this way the 
necessary amount of set is imparted at least to , 
the outer shell of the shaped charge within a 
comparatively brief period of a few minutes (say 
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5 minutes). The thus formed and partially cured 
block or shape is rendered sufficiently self-sup 
porting by this operation so that it can be dis 
charged from the end orifice 3 and conveyed 
to the usual air-drying oven 50 for final cure at 
a temperature of 170 F-300 F. By keeping the 
curing temperature of the shape or block within 
a temperature range of 170 F-200F. as it passes 
through the extruder, a block of substantial 
strength for a given low density is obtained with 
in a curing period of approximately 5 minutes. 
By using hot water as the curing medium within 
the jacket 40, it is practicable to supply the neces 
sary curing heat to the extruder charge without 
over-curing the outside surface of the block, and 
without developing any undesirable skin effect or . 
loss of plasticity in the outside surface of the 
block adjacent the filter lining 49. A block thus 
cured with water has been found under certain 
conditions to offer less difficulty in continuous 
extrusion movement through the extruder after 
partial curing, because of less tendency to stick 
to the walls of the extruder bore. 
The water which is originally present in the 

charge, and the water which is liberated during 
the preliminary set, apparently functions as a 
lubricant to facilitate passage of the shaped 
charge through the shaping and curing Zones of 
the extruder bore. 
As a further means of reducing any tendency 

of the block or shape undergoing cure to stick 
to the walls of the extruder bore during the ex 
trusion curing operation, the perforate bore walls 
38 and fabric or screen liners 49 may be replaced 
in part or completely by imperforate bore liners 
43 of smooth stainless steel. When the bore of 
the extruder is thus completely lined with in 
perforate metal walls, there is some advantage in 
incorporating in the slurry feed approximately 
10% by weight of the slurry solids of finely-di 
vided magnesium oxide. The magnesium oxide, 
when present in the slurry, reacts with any excess 

O 

5 

20 

6 
Centration of 5%-6%. It is desirable to main 
tain the slurry under an effective dewatering 
pressure not substantially exceeding 5 lbs, gauge 
while the slurry is traversing the dewatering sec 
tion 52. Since a pressure greater than 5 lbs, is 
necessary for developing continuous movement 
of the slurry charge and formed block resulting 
from the setting thereof through the length of the 
extruder, the dewatering section 52 is provided 
with a jacket 56 within which water is circulated 
under sufficient pressure to maintain a pressure 
differential of approximately 5 lbs. between the 
slurry charge within the bore, and the water in 
jacket 56, while employing a pressure of as much 
as 25 lbs. On the slurry feed to the extruder bore, 
The dewatering section 52 will have a length sub 
stantially greater than the length of any block 
which it is desired to form within the extruder. 
Interposed between dewatering section 52 and 
the curing section of the extruder is a jacketed 
section 58 within which the extruder bore has 
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water and with carbon dioxide liberated by the 
reaction forming basic carbonate, to form addi 
tional basic carbonate. Thus the final structure 
of the extruded block is not weakened by the pres 
ence therein of free or uncombined moisture and 
carbon dioxide gas. When Operating with COm 
pletely imperforate lining for the curing section 
of the extruder, the extruder length must be in 
creased, or else the steam or hot water circu 
lated in the jackets 44 of the extruder must have 
a higher temperature, in order to complete sat 
isfactory cure and preliminary set within a pre 
determined time limit in which transfer of heat 
to the block undergoing cure is solely by indirect 
heat transfer through the imperforate walls of 
the extruder bore. 
That modification of the apparatus which is ill 

lustrated in Fig. 2 Was particularly designed for 
either continuous or seni-continuous Operation 
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to produce a comparatively low density block or 
shape having higher concentration of fiber in its 
outer shell as compared to its core. For this pur 
pose the extruder 34 is provided at its feed or in 
let end with a jacketed dewatering section 52. 
Throughout the length of the dewatering section 
52 the walls 53 of the bore are perforated and 
preferably lined with canvas or other fabric or 
fine Wire nesh Screen 5. 
In operating this type of extruder, the slurry 

which is delivered by the pump 28 directly from 
supply tank 10 (by-passing chamber 16) to the 
inlet or feed end of the extruder, is below cast 
able consistency, and preferably has a solids con 

65 

imperforate walls 43. Section 58 may perform 
the function of preheating, within which the tem 
perature of the dewatered slurry is raised to ap 
proximately curing temperature by indirect heat 
transfer through the walls thereof, by heat sup 
plied by circulation of steam or other heating 
fluid within a jacket 44. The curing section of 
the apparatus illustrated in Fig. 2 may be made 
up of alternately positioned extruder segments, 
at least one of which is provided with perforate 
linings 38, while others are provided with in 
perforate linings 43. The section 58 between the 
dewatering unit and curing unit has the addi 
tional function of an impervious packing pre 
venting transference of jacketing fluid between 
two sections of the extruder having perforate 
bore linings. 
While the apparatus illustrated in Figs, 1 and 2 

was designed particularly for operation as a con 
tinuous extruder in which there is continuous 
slow advance of the slurry charge through the 
dewatering and curing sections, with continuous 
discharge of a set block from the delivery end 36, 
it has been found to be sometimes advantageous 
to operate this apparatus on a discontinuous or 
Semi-continuous cycle. This discontinuous oper 
atting cycle as practiced in the apparatus of Fig. 2, 
consists essentially in molding a charge of slurry 
held substantially stationary within the dewater 
ing section 52, while raising the consistency there 
of up to castable consistency by partial dewater 
ing; then advancing the thus dewatered charge 
intermittently in stages through the curing sec 
tions at a rate suitable for effecting dewatering 
of following sections of the slurry charge to cast 
able consistency. According to this method of 
operation, back pressures are maintained on the 
fluid circulating in the jackets 56 and 40 sur 
rounding the perforate walled sections of the ex 
truder bore such as to hold an effective pressure 
of not substantially exceeding 5 lbs, within the de 
watering section, and similar low effective pres 
Sures within perforate walled zones of the cur 
ing section of the extruder. 
When commencing operation on this cycle, a 

wooden block or flexible rubber plug 60 is inserted 
from the discharge end of the extruder up to the 
end of the dewatering section, where it is held 
until the dewatering of the preliminary charge is 
effected, and this block is then gradually with 
drawn toward the discharge end 36, until the for 
ward end of the advancing charge column has 
been hardened and set to a point where it can 
function as a liquid retaining block for the charge. 
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By thus gradually and intermittently advancing 
the slurry charge in increments of, for example, 
6-12 inch length, it is possible to dewater a slurry 
of 5% initial solids concentration up to a castable 
concentration of, for example, 13% solids, and 
to thereafter effect a preliminary heat cure and 
self supporting set, within a period of Say 15 to 
20 minutes of elapsed time between the time of 
first introduction of a slurry increment to the ex 
truder and the time of discharge of that incre 
ment as a solid block from the extruder delivery 
end 36. 
When a perforate dewatering section 52 is pro 

vided at the inlet end of the extruder, Satisfac 
tory blocks can be produced while using an im 
perforate lining for the curing end of the ex 
truder. However, when the bore lining for the 
curing end of the extruder is provided with in 
perforate smooth metal walls which are steam 
jacketed, it is usually desirable to incorporate a 
small amount of magnesium oxide in the slurry 
charge for the purpose of insuring greater uni 
formity of structure and strength in the extruded 
blocks produced by the treatment. 

Figs. 3 and 4 illustrate another modification of 
the apparatus having as its principal design fea 
ture the utilization of friction contact between 
the solid content of the magnesia silurry and con 
tinuously moving straight sections of endless 
fabric or wire screen conveyors forming the walls 
of the extruder bore, whereby to positively ad 
vance the slurry solids through the shaping and 
curing zones of the extruder while avoiding the 
use of relatively high pressure to feed the slurry 
to the charging end of the extruder. The ap 
paratus provided for this modification includes a 

O 
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feed pipe 64 and a distributor 66 for delivering 
slurry of below castable consistency from the dis 
charge ports of pump 28 to the feed end of a 
dewatering section 68 of the extruder. The Walls 
of extruder section 68 consists of edge abutting 
straight sections of synchronously driven per 
vious belt conveyors 70, 72, 74 and 76. 

Straight sections of conveyors 70 and 72 form 
respectively the top and bottom walls of the de 
watering and shaping zone, while straight sections 
of conveyors 74 and 76 form respectively the op 
posite parallel side walls of the extruder section 
68. The pervious fabric conveyor walls of the 
extruder Section 68 are Supported and retained in 
substantially edge abutting non-deformable rela 
tion by rolls 77 and 8 and by perforate support 
ing and backing plates 80. Plates 80 are shown 
as forming perforate walls of otherwise imperfo 
rate drainage boxes 82. Each drainage box 82 is 
provided with a connection 83 whereby to develop 
a pressure differential Sufficient to facilitate 
partial dewatering of the slurry charge through 
the fabric walls of section 68 and through the 
perforate plates 80 while shaping and positively 
advancing the charge therethrough by the Syn 
chronized movement of the Wall sections. 

Axially aligned with the dewatering and shap 
ing section 68 of the extruder there is mounted 
an extruder curing section 84 matching in its 
cross-sectional dimensions the cross-sectional 
dimensions of Section 68 and of greater length. 
than section 68. The walls of curing section 84 
are formed by straight sections of pervious fabric 
endless belt conveyors 86, 88, 90 and 92 mounted 
in edge abutting relation similarly to the con 
veyor walls of section 68. Each of the walls of 
the curing section 84 is supported and retained 
in non-deformable position by rolls 93 and 94 and 
by perforate supporting plates 96. Plates 96 in 
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8 
turn form perforate walls of heating jackets 98 
within which steam or hot water may be cir 
culated at a rate and under a temperature suff 
cient to develop a preliminary shape retaining set 
in a shaped charge which is advanced through 
the bore of curing section 84 by friction contact 
with the moving conveyor walls. 
The apparatus which is illustrated in Figs. 3 

and 4 operates without difficulty from clogging, 
and it is possible to move a charge continuously 
through the dewatering, shaping and curing sec 
tions of the extruder without having to use high 
slurry feeding pressures. The moving conveyor 
side walls of the extruder function to forcibly 
advance the solids content of the slurry feed 
successively through the dewatering and curing 
sections at a rate which is regulated in accord 
ance with the rate of charging by the slurry feed 
pump but independent of the pressures developed 
thereby. 

In operation, a slurry of beloW castable con 
sistency may be pumped directly from charging 
tank 0 to the inlet end of section 68 of the ex 
truder. The slurry is dewatered and the solids 
content thereof is shaped to the cross-Sectional 
dimensions of section 68 as the charge is ade 
vanced therethrough by the moving pervious side 
walls thereof. The rate of dewatering may be 
controlled by majoltaining a controlled pressure 
drop between the bore of the shaping ZOne and 
drainage boxes 82. Excess water thus removed 
from the slurry may be discharged from boxes 
82 through valved drainpipes 83. After any in 
Crement of the charge has passed the dewatering 
and curing Section 68, it is conveyed to the inlet 
end of the curing section 84 through a short 
stationary transfer section 00 having imperfo 
rate walls. The transfer section OO of the ex 
truder preferably has a length only sufficient to 
effect transfer of the formed slurry solid shapes 
without injury or deformation between the dis 
charge end of the shaping section 68 and the in 
let end of the curing section 84, under the pro 
pulsion force impressed on the charge by friction 
Contact with the conveyor walls of the extruder 
shaping and curing sections. While advancing 
through the curing section of the extruder a 
partial cure and preliminary set of the formed 
blocks is effected by direct heat transfer with 
steam or hot water circulating through jackets 
98, preferably at a temperature of 170°-200 F. 
Care is taken to synchronize and control the 
speeds of the conveyors 86, 88, 90 and 92 so as to 
exert no substantial tension or torsional strain 
on the charge which is fed to the curing zone 
from the deWatering and transition elements of 
the extruder. After the preliminary set has been 
imparted, the blocks are discharged from the 
extruder onto a conveyor platform 0 . The 
partially set and precisely dimensioned product 
thus discharged on platform of may be cut by 
Saws 02 to blocks of desired length, and these 
blocks can then be dried and their cure com 
pleted by passing through a drying oven. 

It will be appreciated that various modifica 
tions of the process and apparatus are contem 
plated. For example, a slurry charge of below 
castable consistency may be continuously dewa 
tered and shaped in a stationary pervious walled 
extruder element such as 52 of Fig. 2, and the 
thus shaped product may then be cured to a pre 
liminary Set within an extruder curing section 
having continuously moving fabric lined walls, 
such as the section 84 of Fig. 3. Moreover, a 
slurry charge of below castable consistency may 

Magnesia Insulation (US Patent 2,428,555, 1947)
ACL Doc 22928 · Page 5 of 7

Published by AsbestosClaims.Law

asbestosclaims.law/library/22928/5

https://asbestosclaims.law/library/22928/5


2,428,555 

be dewatered to castable consistency in a filter 
chamber such as element 6 of Fig. 1, and may 
thereafter be shaped and cured in an extruder 
provided with continuously moving fabric lined 
and heat jacketed walls, such as the element 84 5 
of Fig. 3. By the various process and apparatus 
modifications which have been hereinbefore re 
ferred to, it is possible to overcome the difficult 
problem of effecting semi-continuous or continu 
ous dewatering, shaping and curing of self-set- 0 
ting magnesium insulation of extremely low den 
sity and comparatively fragile structure in a 
practical and efficient operation. 

Since many variations may be made from the 
illustrative details given, without departing from 15 
the scope of the invention, it is intended that 
the invention should be limited only by the terms 
of the claims interpreted as broadly as consistent 
with novelty over the prior art. 
What we claim is: 20 
1. A substantially continuous process for pro 

ducing magnesia, insulation blocks comprising, 
forming a slurry of below castable consistency 
containing normal magnesium carbonate, Water 
and reinforcing fibers, partially dewatering said 25 
slurry to castable consistency and shaping the 
slurry Solids to the cross-sectional dimensions of 
the desired block while advancing the charge 
Solids through an extruder bore, and heat curing 
the wet solids block thus formed to develop a 30 
preliminary shape retaining set while advanc 
ing the wet solids block through an extruder bore 
eXten SiO. 

2. In manufacturing magnesia, insulation 
blocks the steps comprising, forming a slurry of 35 
below castable consistency comprising normal 
magnesium carbonate, Water and asbestos fibers, 
delivering said slurry to the feed end of an 
extruder under a pressure in the range 10-25 lbs. 
gauge, partially dewatering and shaping the 40 
slurry solids within the feed end of the extruder 
while holding a back pressure against release of 
water sufficient to maintain an effective dewater 
ing pressure of approximately 5 lbs. gauge, ad 
vancing the partially dewatered and shaped 45 
charge through the extruder, heating the charge 
advancing through the extruder to a temperature 
adapted to convert the normal carbonate to basic 
carbonate and to develop a preliminary shape 
retaining set, and discharging the shaped and 50 
Set product by extrusion under the applied feed 
pressure. 

3. Apparatus for continuously forming and 
curing magnesia, insulation blocks comprising, an 
extruder having a bore which is dimensioned to 55 
match the Cross-sectional dimensions of the 
blocks to be produced, a heating jacket enclosing 
Said bore, means for circulating a heating fluid 
through said jacket, means for supplying an 
aqueous slurry charge of normal magnesium car- 60 
bonate crystals and asbestos fibers, means for 
Shaping said slurry charge to the cross-sectional 
dimensions of the extruder bore, and means for 
forcibly advancing the shaped charge through 
said bore at a rate controlled to effect a prelim- 65 
inary shape retaining set of the charge during 
its period of Sojourn in the bore, said bore hav 
ing perforations arranged to bring the heating 
fluid circulating in the jacket in direct contact 
with the charge undergoing heat cure as it ad- 70 
vances through the bore. 

4. Apparatus for continuously forming and 
curing magnesia insulation blocks comprising, an . 
extruder having a bore which is dimensioned to 

10 
blocks to be produced, a heating jacket enclosing 
said bore, means for circulating a heating fluid 
through said jacket, means for supplying an 
aqueous slurry charge of normal magnesium car 
bonate crystals and asbestos fibers of castable 
consistency, means for shaping said slurry 
charge to the cross-sectional dimensions of the 
extruder bore, the walls of the extruder bore 
comprising straight sections of pervious endless 
belt conveyors which are operative for forcibly 
advancing the shaped charge through the bore 
at a rate controlled to effect a preliminary shape 
retaining set of the charge during its period of 
sojourn in the bore. 

5. A substantially continuous process for form 
ing magnesia, insulation blocks comprising, pres 
Sure filter molding a dilute aqueous slurry charge 
comprising normal magnesium carbonate and as 
bestos fibers, partially dewatering and shaping 
the wet slurry solids to block form during the 
molding Operation, repeating the molding opera 
tion on a fresh charge while advancing the wet 
molded block away from the mold, heat curing 
the advancing block to develop a preliminary 
shape retaining set by contacting hot Water at 
curing temperature directly therewith, confining 
the block while releasing carbon dioxide there 
from during the curing step, and finally drying 
the block at an elevated temperature to com 
plete conversion of normal carbonate to basic 
carbonate. 

6. In manufacturing magnesia insulation 
blocks the steps comprising, forming a slurry of 
below castable consistency comprising normal 
magnesium carbonate, Water and asbestoS fibers, 
partially dewatering and shaping a charge of the 
Wet slurry solids to block form by a pressure 
filter molding operation thereon, advancing the 
thus formed charge through an extruder, ap 
plying heat to the charge advancing through the 
extruder by contacting aqueous heating fluid 
therewith at a temperature sufficient to partially 
Convert the normal carbonate to basic carbonate 
and to develop a preliminary shape retaining set, 
and drying the extruded set block at an elevated 
temperature to complete conversion of normal 
Carbonate to basic carbonate. 

7. In manufacturing magnesia, insulation 
blocks the steps comprising, forming a slurry of . 
below castable consistency comprising normal 
magnesium carbonate, water and asbestos fibers, 
partially dewatering and shaping a charge of the 
wet slurry solids to block form by a pressure filter 
molding operation thereon, removing the block 
from the molding unit, heat curing the wet mold 
ed block by contacting aqueous heating fluid 
therewith to partially convert the normal car 
bonate to basic carbonate and to develop a pre 
liminary shape retaining Set, and drying the block 
at an elevated temperature to complete conver 
Sion of normal carbonate to basic carbonate. 

8. Apparatus for forming and curing magnesia 
insulation blocks comprising, means for supply 
ing a dilute aqueous slurry charge containing 
normal magnesium carbonate crystals and as 
bestos fibers, a pressure filter molding unit ar 
ranged to receive said charge and to partially 
dewater and shape the Solids content thereof 
to a block having the desired cross-sectional di 
mensions, a heat curing unit mounted in align 
ment with and adjacent the molding unit in posi 
tion to receive and advance molded blocks dis 
charged therefrom, opposite walls of said curing 
unit comprising water pervious and solids im 

match the cross-sectional dimensions of the 75 pervious spaced parallel sections of a pair of end 
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less belt conveyors, the spacing between sald par 
allel conveyor sections equalling a cross-sectional 
dimension of the block, a container for main 
taining a heating fluid source of curing heat in 
contact with the pervious walls of said curing 
unit and the molded block, and a drying cham 
ber mounted in a position to receive cured blocks 
discharged from the curing unit. 

9. A substantially continuous process for form 
ing magnesia insulation blocks comprising, form 
ing an aqueous slurry of Castable consistency 
comprising normal magnesium carbonate and re 
inforcing fibers, shaping a charge of Said slurry 
to the cross-sectional dimensions of the desired 
block, and initiating heat Conversion of the nor 
mal magnesium carbonate to basic magnesium 
carbonate thereby to develop a preliminary shape 
retaining set by maintaining hot water in direct 
heat transfer contact with the shaped charge 
while extruding the charge through an extruder 20 2.326,517 
bore having the cross-sectional dimensions of the 
desired block. 

10. A substantially continuous process for pro 
ducing magnesia insulation blocks comprising, 
forming a slurry of ballow castable consistency 
containing normal magnesium carbonate, water 
and reinforcing fibers, partially dewatering said 
slurry to castable consistency and shaping the 
slurry solids to the cross-sectional dimensions 
of the desired block while advancing the charge 30 

12 
solids under controlled feed pressure through an 
extruder bore, holding a controlled back pressure 
to limit the effective dewatering pressure, and 
heat curing the wet solids block thus formed to 

5 develop a preliminary shape retaining set while 
advancing the wet solids block through an ex 
truder bore extension. 

ARTHUR, B. CUMMNS. 
AUGUST M. DNKEED, 
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