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The present invention relates to low density 
shingles and, more particularly, to a low density 
asbestos cement shingle of improved character 
and to a low pressure process of producing low 
density asbestos cement shingles, 
As those skilled in the art know, conventional 

asbestos cement shingles obtainable in the trade 
had a number of important disadvantages. To 
name a few of these disadvantages, conventional 
shingles have been relatively heavy and expensive, 
they have not been architecturally correct and, 
in addition, they afforded bit littie protection 
against heat or cold. A further disadvantage of 
conventional asbestos cellent shingles was that 
they have been subject to condensation and to 
the penetration of moisture. 
In order to be architecturally correct, the shin 

gle must have a minimum thickness so that when 
placed in position-on a roof the shadow effect and 
general appearance should provide a well-bal 
anced architectural design. The finished roof 
must not appear too flat or smooth, nor too thin, 
nor give the impression of not being substantial 
enough. Conventional asbestos cement shingles 
did not have any of these important qualities. 
On the average, they were only about '' in 
thickness, many of them being entirely-flat, the 
tapered ones usually were only about 4'', at the 
butt. It has been repeatedly stated by archi 
tects of distinction that where an architecturally 
correct roof is desired, the asbestos cement shin 
gle does not at all enter the competition as a 
roofing materia. 
Various attempts have been made to increase 

the thickness of asbestos-cement shingles and in 
Some cases tapered shingles of '' at the butt 
were marketed. When it is considered that even 
a 4' butt tapered shingle will weigh about 2 lbs. 
it can easily be seen that increasing the thickness 
to the desired a' to %' would make the weight 
excessive and cost prohibitive. Although from 
time to time numerous suggestions and proposals 
have been made to eliminate the above disadvan 
tages of conventional asbestos-cement shingles, 
none, as far as I am aware, of these suggestions 
and proposals was completely satisfactory and 
Successful when carried into practice on a con 
mercial and industrial scale. ' 

I have discovered that the problem may be 
Solved in a remarkable and surprising manner. 

It is an object of the present invention to pro 
vide a cement Shingle of improved character 
having low density and ample strength which 
may be manufactured in architecturally correct 

(C. 92-2) 
dimensions without its weight or cost being ex 
cessive. 

It is another object of the present invention 
to provide a cement shingle having a honeycomb 
like structure and evenly distributed microscopic 
Voids and as a consequence of such structure 
possessing excellent heat insulating properties. 

It is a further object of the invention to pro 
vide a cement shingle having a reduced amount 
or no asbestos embodied therein, 
The invention also contemplates an improved 

cement shingle which may be readily produced 
On a commercial and industrial scale at a low 
cost without the necessity of applying considera 
be pressures by means of hydraulic presses and 
the like, 
Other and further objects and advantages of 

the invention will become apparent from tige 
, following description. 

Generally speaking, according to the present 
invention the desired increased thickness of the 
asbestos-cement shingle is obtained without in 
creasing the weight by means of decreasing the 
density of the material. As far as I am aware, 
it has been firmly established in the art that it is 
impossible to produce. Satisfactory asbestos ce 
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ment shingles without embodying substantial 
amounts of asbestos fibres and without the appli 
cation of high and heavy pressures of the Order 
of 8,000 to 10,000 lbs. per square inch. 
The present invention completely departs from 

these conventional principles and employs neither 
asbestos as a binder nor heavy pressure to make 
the shingle. I have discovered that, contrary 
to accepted prior belief, asbestos, as a binder 
may be dispensed with wholly or to a great ex 
tent and that low pressures such as 10 pounds 
per Square inch, may be employed with satis 
factory results. 
According to prior standard practice, a fairly 

good grade of asbestos was used in the manu 
facture of asbestos cement shingles in the amount 
of 17%, a Portland cement being used for the 
remaining 83%. The function of asbestos was 
considered to be primarily that of a reinforcing 
element and therefore preference was given to 
fibres of good average length which were most 
expensive to obtain. The fibre also functions to 
produce the matte on the paper machine in the 
process of manufacture. During the conventional 
manufacturing process, the shingles were sub 
jected to a high finishing pressure of about 8,000 
to 10,000 pounds per square inch and the result 
art density of the finished product is generally 
about 120 pounds per cubic foot. 
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: In direct contrast to the prior established prin- scopic order or the like containing minute fibrous 
ciples of manufacture described hereinabove, I 
may employ only one-half of the amount of as 
bestos fibre, say about 8%, and use preferably 

5 short fibres. I pulp and cut up the fibres to a 
much greater extent than was customary here 
tofore and obtain an asbestos pulp which has a 
non-settling volume. many times greater than 

is that of conventional pulps. The Portland ce 
10 ment is intimately dispersed into this medium by. 

high speed mixing. I have found that in this 
manner, it is possible to obtain a greatly extend 
ed volume of cement asbestos pulp, which when 

--allowed to settle will have an appreciable ten 
5 dency to focculate and after settling will still 

maintain a large volume due to the flocculated 
Asbestos fibres arranging themselves in all direc 
tions with a substantial portion laying parallel to 
the direction of settling. This new effect ob 

20 tained by the present invention is in contrast to 
prior effects which involved a tendency of the 
comparatively long fibres of flattening them 
Selves out when allowed to settle into a plane per 
peridicular to the direction of settling and which 
involved the production of a product containing 
a small volume of settled material. My present 
pulp mixture settles much sower than conven 
tional pulp and during the settling of my present 
pulp, there is no tendency of -the cement part 

30 cles to segregate toward the bottom of the settled 
layer by relatively faster settling which is exactly 

2 

what has happened in the conventional pulp 
There appears to be two actions which take 

85 place in pulping asbestos according to the prin 
ciples of my present invention. First, the asbes 
tos fibres consisting of bundles of individual fibres 
are torn apart and second, the fibres themselves 
are cut and torn to smaller lengths. Since the 

40 fibres are very thin and hairlike, if sufficiently 
torn apart they have a tendency of curling up and 
of increasing the volume of the settled pulp and 
of causing a flocculating effect of the short fibres. 
In addition to the short fibres, I provide a minor 

45 portion of long, hairlike fibres which are gener 
ally still sufficiently strong to be effective as rein 
forcement elements. In pulping asbestos, it is 
preferable according to the present invention to 
subject the asbestos to a type of physical action 

so which will result in the production of a large per 
centage or major portion of small flocculating 
fibres and a minor portion of long, hairlike fibres. 
or the production of my special pulp, I have ob 

tained satisfactory results by simply using a sharp 
that asbestos cement shingles made by the pres- 55 55 high speed propeller type of mixer. 

It is to be observed that an important phase 
of this invention resides in the discovery and rec 
Ognition of a change in the physical structure of 
the finished product which results in the cement 

60 fibre composition when the fibre portion com 
prises a substantial proportion of flocculating 
fibres. This is especially true when the product 
is made by the extraction of water from a rela 
tively dilute aqueous suspension, as is the case in 

65 the manufacture of asbestos cement shingles by 
my invention. Due to the fact that the fibres 
focculate, the cement particles are prevented 
from assuming a uniform volumetric distribution 
and have a tendency of adhering to the fibres in 

70 this focculated condition. The result is a physi 
cal structure comprising a sort of honeycomb of 
cement particles with fibres distributed through 
out which when compressed to its final form pro- : 
duces a finished product having a large percent 

75 age of evenly distributed fine voids of mircro 

colse relationship to one another. 

jected to repeated freezing and thawing. 

elements dispersed therein. 
The honeycomb-like structure has the effect of 

lowering the density of the finished product with 
out introducing detrimental visible voids. More- 5 
over, the physical structure is substantially uni 
form throughout the product, which is of consid 
erable practical importantice. Another import 
ant advantage of my honeycomb-type of struc 
ture is that while the overall density of the prod- 0 
uct is greatly reduced by the formation of uni 
formly distributed microscopic fibre aggregates, 
the specific density of the walls of the honey 
comb cement structure is not necessarily reduced 
whereby surprisingly-great strength may be ob- 5 
tained in spite of the relatively low overall den 
sity. For example, by applying the above prin 
ciples, it is possible to produce a cement-fibre 
composition containing over 90%. Portland ce 
ment, having only one-half the density and twice 20 
the strength of normal set and cured Portland 
icement. According to the principles of the in 
vention, it is also possible to produce Portland 
cement products having densities as low as 30 
pounds per cubic foot and less, which contain 25 
80% and more of fine and of microscopic. Voids 
and still have appreciable strength. 
An important advantage of the present inven 

tion is obtained when a fibrous cement pulp proc 
essed as described herein above, is dewatered-and 80 
subjected to my new low pressures. Before the 
application of pressure, the matrix thus-formed 
has a much extended or very large volume and 
non-settling densities as low as 4 pounds per 
cubic foot can be obtained. This matrix is very 85 
readily compressible and by means of -compres 
sion the cement particles are quickly brought into 

I have found 
that in direct contrast to prior notions generally 
prevailing among those skilled in the art, the 40 
above procedure is completely sufficient for pro 
ducing ample strength in asbestos cement shin 
gles. I have also found that when asbestos ce 
ment shingles were mauufactured according to 
conventional processess and were subjected to 45 
high pressures such as 10,000 pounds per square 
inch pressure, for example, the pressure was 
again released to normal pressure before any ce 
mentation of the cement particles has taken place 
and all that has been accomplished was to bring 50 
the particles closer together at great trouble and 
expense. 
A further important advantage resulting from 

the present invention and process is the fact 

ent low density process will not crack when 
It is 

well-known that light weight or highly porous 
cement products are always Subject to waters 
penetration and extremely high moisture absorp- 60 
tion and that when such cement products or 
shingles are saturated with water and subjected 
to freezing, they will crack. Shingles have been 
made by the present invention and process which 
had a moisture absorption as high as 38% and 65 
which did not crack when saturated with Water . 
and subjected to freezing and thawing. This is 
very surprising and is apparently due to the 
physical structure of the material resulting from 
the process. 70 

I have likewise found that when the asbestos 
cement matrix is formed according to my in 
vention, satisfactory asbestos cement shingles 
can be made by using pressures as low as 10 to 
50 pounds per square inch. This eliminates all 75 
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expensive machinery including the bulky hydrau 
lic press aquiment required in the conventional 
process. Under these operating conditions of my 
process, satisfactory shingles having a density 
as low as approximately 60 pounds per cubic 
foot and lower have been produced, and 8' x 16’ 
tapered shingles with a 4 to %' butt which 
weighed only approximately 2 pounds each, or 
520 pounds per square have been produced. 

In order to produce the desired amount of 
flocculating fibre substance which hereinafter for 
the sake of simplicity will be called a "medium 
of extension', by pulping asbestos fibre, I have 
found that in many cases, an amount of very 
fine colloidal material is produced. This amount 
of coloidal material is sufficient to interfere with 
the easy and rapid filtration which is desirable 
when carrying my invention into practice. This 
can be overcome by properly controlled pulping 
but the difficulty becomes more pronounced 
where extreme lightness of the finished product 
is 'desired and consequently a large proportion 
of medium of extension is needed. I have dis 
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covered another simple way of entirely eliminat 
ing this difficulty in using another fibrous ma 
terial in addition to asbestos. 
I have found that finely pulped wood or news 

paper stock which is readily obtainable on the 
market at a very low price makes an excellent 
medium of extension. A nedium of extension 
of the described character produces a large non 
settling volume, has a good flocculating tendency, 
and provides good filtering conditions, to wit: 
pronotes fast filtering, prevents loss of fines or 
clogging of the filter medium even under pres 
sure, eliminates the necessity of a fine aperture 
filtering medium. 

I have found that any part or all of the as 
bestos may be replaced by this cellulose pulp 
stock with satisfactory results and with important 
gains in economy. In view of the fact that the 
process of the invention relies practically entirely 
upon the Portland cement to provide the strength 
required in the finished product, it is unneces 
sary to embody relatively long asbestos fibres 
into the product in order to reinforce the same 
and all of the asbestos may be dispensed with 
where economy so demands. As little as .5% 
cellulose stock fibre medium of extension has 
been used with satisfactory. results. Shingles 
made with over 90%. Portland cement are 
weatherproof, frostproof, and freproof. Of 
course, when, in order to obtain extreme light 
ness, fairly large percentages, for example, 15% 
or more, of cellulose stock fibre are used, the 
material will not be torchproof. If torchproof 
material is required asbestos has to be added in 
a quantity corresponding to the extent to which 
this requirement of fireproofness is to be met. 
Since the object of adding asbestOS to the prod 
uct is to make the product fireproof and not 
necessarily to increase the strength thereof, it is 
obviously both economical and proper to use 
cheap short fibred asbestos. 
An important problem, that of excessive mois 

ture absorption, had to be solved before a con 
pletely satisfactory shingle could be produced. 
A product prepared according to the above proc 
ess was found to contain 80% voids at a density 

70 of 30 lbs. per cubic foot. When this product is compressed to half its volume, the density is 
60 lbs. per cubic foot and the percent of voids 
is approximately 40% as determined by mois 
ture absorption. If this material is again com 
pressed to half its volume, it should obviously 

have approximately 20% voids, but the moisture 
absorption is even less than 1%. This means that 
the voids have become so small that the water 
Will not enter them any more. 
the product, however, is already increased to 120 
lbs. per cubic foot. By manipulating the char 
acter and amount of medium of extension em-, 
pioyed and thus affecting the size and percentage 
of Woids, products have been produced for ex 
ample, having 5% moisture absorption at a den 
sity of 108 lbs. per cubic foot, 8% moisture ab 
Sorption at a density of about 90 lbs. per cubic 
foot, and the like. It is not possible, however, 
to obtain by any such manipulation, the low 
density necessary for architecturally correct 
shingles of about 75 lbs. per cubic foot or less, 
and still have the moisture absorption sufficientl 
low to be Satisfactory for shingles. 

I am aware that various compounds, soaps, 
and the like, and numerous methods have al 
ready been proposed for integrally waterproofing 
Cement and concrete. Although some of these 
substances were more or less effective in conven 
tional products, it was soon ascertained that pre 
venting Water penetration into a cement fibrous 

foot presents a problem altogether different from 
that of reducing the moisture absorption of nor 
mal cement of concrete having a relatively small 
percentage of voids and at least twice the density 
of my product. For example, one of the best 
Compounds of that type on the market was found 
to be entirely ineffective in my cement fibrous 
products of low density and caused a moisture 
absorption of 45% after a 24 hour immersion of 
shingles made with 8% of the compound. 
In order to provide a practical solution of this 

problem, a low cost material had to be found 
which could be manipulated and used in a simple 
manner. I have discovered that by melting par 
affin and pouring same under high speed mixing 
into an approximately equal volune of boiling 
Water containing a Small amouilt of a dispersing 
agent, preferably a soluble soap, and continuing 
the high speed agitation until the mixture has 
cooled and the paraffin solidified, the paraffin is 
obtained in a convenient and exceedingly effec 
tive form of a paste. This paraffin paste is then 
mixed at a high speed with the medium of ex 
tension used in the process, with or without the 
addition of asbestos, if my paraffin paste is 
thus incorporated in the amount of 2% to 4% 
of the total weight of the finished product, satis 
factory results are obtained with cement fibre 
compositions having densities of 50 to 70 lbs. per 
cubic foot and more. Thus, according to the 
present invention low density cement asbestos 
shingles Inay be produced which meet every es 
Sential requirement, including that of low mois 
ture absorption. 
In carrying out my invention in practice, con 

ventional machinery and equipment may be used 
with few and slight modifications. The first op 
eration, the pulping and mixing, may be carried 
out in a Hoilander. By adjusting the cutting 
blades and by controlling the length of time dur 
ing which the pulp is subjected to this action, the 
desired amount of medium of extension may be 
produced according to requirements at all times. 
For ascertaining the amount of medium of ex 
tension present, the height of the non-settling 
Volume of a sample of the aqueous suspension 
as compared to that of a standard sample may be 
taken as a guide. Generally speaking, a non 
Settling volume in which the cement fibre mix 

The density of 
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product having a density of only 60 lbs. per cubic 26. 
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will assume a final density of about 6 lbs. per 
cubic foot will provide good low density results. 
The second operation, that of dewatering and 

of forming the matrix, can be carried out on a 
number of types of paper making machines used 
in the manufacture of asbestos cement shingles, 
where no accentuated thickness of the finished 
product is required. However, the complex and 
expensive apparatus required for the conven 
tional processes is not at all necessary to carry 
out my process. In the simplest case, all that is 
needed is to run the required amount of pulp 
mix into rectangular boxes of about 8' x 16 the 
bottoms of which are made of foraminous or of 
perforated sheet metal. These boxes may be run 
along on a conveyor and filled while passing un 
der an appropriate discharge opening. As the 
boxes move along the conveyor, the clear water 
quickly filters off leaving a matte or sheet of 
material in the box. If a colored surface is de 
sired, a spray of aqueous color suspension con 
taining a small amount of white cement may be 
directed on the sheets. The boxes are then run 
into a machine where a plunger comes down 
onto the surface of the sheet and compresses the 
sheet to the desired thickness. As it has been 
noted hereinabove, the sheet compresses very 
readily, requiring only a small pressure, for ex 
ample, about 20 to 150 pounds per square inch. 
The excess water is forced out through the per 
forations in the bottom of the box. To obtain 
high speed operation, it is preferred to apply a 
vacuum to the bottom of the box simultaneously 
with pressing the sheet so that the excess water 
is immediately removed. The compression 
plunger may be provided with a facing plate bear 
ing such corrugations, marks, grain effects, and 
the like, as is desired in the surface of the fin 
ished product. A plurality of small projections 
may be provided on the facing plate which punch 
holes in the shingle while it is being pressed. As 
soon as the shingle has been pressed, it can be 
discharged and set away to cure, after which it 
is ready for shipment. The whole cycle of manu 
facturing operations can be carried out in a 
few minutes and with a sufficient number of 
boxes, a properly installed conveyor and pressing 
machine, quantity production at a low cost may 
be maintained. To make tapereti shingles, it is 
merely necessary to tilt the conveyor on which 
the boxes are carried, and of course tilt the press 
ing plunger to the proper angle. In this manner 
all of the complicated and expansive machinery 
required in the conventional processes is elimi 
nated including the paper-making machine, the 
hydraulic press equipment, and the stamping and 
cutting machines. 
The products obtained by my process are en 

tirely different and readily distinguished from 
Conventional products. The shingle prepared 
by the present process has an entirely novel and 
different physical structure, which is visibly ob 
vious. My improved shingle is uniform through 
out, there are no clusters of asbestos in local 
spots and other local areas where there is very 
little asbestos in the cement. Such segregation 
causes weak and brittle areas in conventional 
shingles. Therefore, to get a sufficiently high 
overall strength in the conventional processes 
the whole shingle must be subjected to an enor 
Inous pressure so that these weak areas will be 
Stifficiently increased in strength. Another rea 
son for the present requirements of high pres 
Sure, which is in the last analysis due to the un 
even distribution of materials, is that in the con 

2,156,810 
ventional products the pressure does not dis 
tribute itself evenly throughout the matrix be 
cause certain areas are more readily compres 
sible than others. In testing out shingles now 
on the market, I have found the tensile strength 
and rupture modulus to vary over several hundred 
percent for different sections of the same shingle 
and for different shingles of the same manufac 
turer although in the case of laminated asbestos 
cement shingles' this effect is less pronounced. 
In contrast to conventional products, the shingle 
according to the invention is substantially uni 
form throughout. The physical structure is what 
may be described as a honeycomb type of struc 
ture. My improved shingle contains in general 
less asbestos and may not contain any at all. 
Likewise, the density of my improved shingle is 
lower and thickness greater for equal weight 
shingles, and its thermal conductivity is de 
cidedly lower. 

It is to be observed that the process of the in 
vention provides numerous important advan 
tages. By use of the present process, it is pos 
sible for the first time to produce an architectu 
rally correct asbestOS cement shingle having no 
greater weight than the present ' Conven 
tional shingle and at no greater cost. 

It is also to be noted that aside from actual 
savings effected by the present process, the Capi 
tal investment requirements for equipment to 
carry the present invention into practice are 

O 

5 

very much less than those heretofore required . 
for hydraulic press equipment and the plant re 
quired in conventional processes, and, accord 
ingly, considerable additional savings may be 
effected by the present invention for this reason. 
A further important advantage of my process 

is the benefit gained by providing a thick shingle 
constituted of a material having a relatively low 
density. The thermal conductivity of a low-den 
sity material is obviously always much lower 
than that of a high density material. As a mat 
ter of fact, the thermal conductivity of conven 
tional asbestos Cement shingles of the trade is 
about 2.7 B. t. u/sq. ft./hr./deg. F./in., whereas 
the thermal conductivity of my material will run 
from about 0.45 to about 1 and to less than about 
1.9 for densities below 80 lbs. per cubic foot. This 
makes my improved material about 3 to 6 times 
as effective as an insulator of heat. Moreover, 
since my shingles are frequently as much as 3 
times as thick as conventional shingles, they will 
therefore provide about 9 to 18 times greater 
protection against heat and cold. 

It is likewise to be observed that the present 
invention provides a low-density asbestos cement 
shingle having a modulus of rupture which is 
about 800 to about 4,000 and about 1,000 to about 
2,500 pounds per square inch and which has been 
found to be ample and satisfactory. Further 
more, it has been found that this strength bears 
a relation to the density such that the thickness 
of a shingle may be increased by reducing the 
density and nevertheless the over-all strength 
is satisfactory for practical purposes. 

Furthermore it is to be observed that the pres 
ent invention provides a process of producing a 
cement-fiber shingle especially a low density hy 
draulic cement-fiber shingle which comprises 
forming a dilute aqueous suspension containing 
about 70 to about 90% of hydraulic cement, a 
dispersed water-repellent compound, and up to 
about 20% fibrous material containing a suf 
ficient amount of short flocculating fibers where 
by a large settled volume of pulp is formed when 
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intimately mixed with said hydraulic cement, 
dewatering said dilute aqueous suspension to 
form a cement-fiber matrix, and subjecting the 
thus-formed matrix to a pressure of very mate 
rially less than 4,000 pounds per square inch to 
produce a substantially uniform structure Con 
taining a multiplicity of microScopic voids in ex 
cess of about 25% of the total volume and dis 
tributed substantially unifornly throughout the 
same and having a moisture absorption of less 
than 25%. - 

Moreover it is to be observed that the present 
invention provides a new article of manufacture 
comprising a hydraulic cement-fibershingle com 
prising a substantially uniform structure con 
taining a multiplicity of fine voids in excess of 
25% of the total volume and distributed Sub 
stantially uniformly throughout the same and 
having a moisture absorption of less than about 
25%, said structure comprising about 70% to 
about 90% hydraulic cement, about 5% to about . 
20% fiber and a water-repellent compound dis 
tributed substantially uniformly throughout said 
structure without detrimentally affecting the 
aforesaid percentage of voids. 
Although the present invention has been de 

scribed in connection with a few selected embodi 
ments thereof, various modifications and varia 
tions will suggest themselves to those skilled in 
the art without departing from the principles 
of the present invention. I consider all of these 
variations and modifications to be within the 
true spirit and scope of the present invention, as 
disclosed in the present description, and defined 
by the appended claims. 
Thus, a medium of extension may be any 

fibrous substance capable of producing a large 
settled "volume of pulp when intimately mixed 
with a major portion of hydraulic cement in a 
dilute aqueous Suspension. Generally speaking, 
the fibrous substance is conposed of short fibres 
and will exhibit a flocculating tendency. These 
short fibres are individual fibres and have a 
substantial length with respect to their diameter. 
Similarly, low pressure is a pressure obtainable 
in practice without the use of customary hy 
draulic press equipment and very materially be 
low 4,000 pounds per square inch. In general, 
pressures from about 10 to about 500 pounds-per 
square inch have given best results. The range 
might be exceeded somewhat when the pressure 
is applied for a very short period of time and 
when limited filtration conditions exist causing 
a hydrostatic pressure to be set up in the shingle 
while under this pressure. The result is always 
a low density shingle. By low density is meant 
8, density below about 95 pounds per cubic foot 
and generally lying between about 50 and about 

70 

75 

30 pounds per cubic foot. A density at which 
moisture absorption ordinarily becomes excessive 
in conventional practice for making asbestos-ce 
treat shingles, but is limited by the use of the 
principles of the present invention. Similarly, a 
'water-regellent compound' means parafin or 
other similar dispersed water-repellent com 
polands. 
I claim: 
1. As a new article of manufacture, a low den 

sity shingle comprising essentially a hydraulic 
cement-fibre compositor constituted of a sub 
stantially uniform structure containing a mull 
tiplicity of microscopic voids in excess of 25% of 
the total volume and distributed substantially 
uniformly throughout the same, and containing 
a water-repellent compound, said composition 

S 
having a moisture absorption of less than about 
35%. 

2. As a new article of manufacture, a low den 
sity hydraulic cement-fibre shingle constituted 
of a substantially uniform structure containing a 
water-repellent compound and containing a mul 
tiplicity of microscopic voids in excess of 25% 
of the total volume, said voids and water-re 
pellent compound being distributed substantially 
uniformly throughout the same, said structure 
having a moisture absorption of less than about 
25%, and a density less than about 95 pounds 
per cubic foot. 

3. As a new article of manufacture, a hy 
draulic cement-fibre shingle comprising a sub 
stantially uniform structure containing a multi 
plicity of fine voids in excess of 25% of the total 
volume and distributed substantially uniformly 
throughout the same and having a moisture ab 
Sorption of less than about 25%, Said structure 
comprising about 70% to about 90% hydraulic 
cement, about 5% to about 20% fibre and a wa 
ter-repellent compound distributed substantially 
uniformly throughout said structure without det 
rimentally affecting the aforesaid percentage of 
Voids. 

4. As a new article of manufacture, a hydrulic 
cement-fibre shingle constituted of a substan 
tially uniform structure containing a nultiplicity 
of microscopic voids in excess of 25% of the total 
volume and distributed substantially uniformly 
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throughout the same and having paraffin dis 
tributed substantially uniformly throughout the 
cement-fibre without detrimentally affecting the 
aforesaid percentage of voids, said shingle having 
a moisture absorption less than 25%. 

5. As a new article of manufacture, a low den 
sity hydraulic cement-fibre shingle constituted of 
a substantially uniform structure containing a 
multiplicity of microscopic voids in excess of 25% 
of the total volume and distributed substantially 
uniformly throughout the same and having up to 
about 6% of parafin disributed substantially uni 
formly throughout the cement-fibre without det 
rimentally affecting the aforesaid percentage of 
voids, said shingle having a moisture adsorption 
less than 25%. 

6. As a new article of manufacture, a low den 
sity hydraulic cement-fibre shingle constituted of 
a substantially uniform structure containing a 
multiplicity of microscopic voids in excess of 25% 
of the total volume and distributed substantially 
uniformly throughout the same and containing 
asbestos and cellulosic fibres and a water-repel 
lent compound, said shingle having a moisture 
absorption of less than about 25%. 

7. As a new article of manufacture, a low den 
sity hydraulic cement-fibre shingle constituted of 
a substantially uniform, structure containing a 
multiplicity of fine voids in excess of 25% of the 
total volume and distributed substantially uni 
formly throughout the same and containing a 
water-repellent compound without detrimentally 
affecting the aforesaid percentage of voids, said 
structure having a moisture absorption of less 
than about 25% and a modulus of rupture with 
in a range of about 800 to about 4,000 pounds per 
square inch. . 

8. As a new article of manufacture, a low den 
sity hydraulic cement-fibre shingle constituted of 
a substantially uniform structure containing a 
water-repellent compound and a multiplicity of 
microscopic voids in excess of about 25% and up 
to about 80% of the total volume, said voids and 
Water-repellent compound being distributed sub 
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stantially uniformly throughout the same and 
said structure having a deasilty varying from 
about 95 pounds per cubic foot to about 30 pounds 
per cubic foot and having a moisture absorption 
less than 25% - --- 

9. As a new article of manufacture, -s shingle 
for exposure to weather, comprising a low density, 

10 

s 

hardened hydraulic cement-fibre composition 
layer containing a water-repellent, compound 
said layer having a substantially uniform struc 
ture including substantially uniformly distrib 
uted fibre-and substantially uniformly distributed - - 

- containing a sufficient amount of short flocculat unfilled Enicroscopic voids whose total volume 

2,156,810 
uted unfilled microscopic voids, whose total vol 
ume is substantially in excess of about 25% of the 
total volume of said layer, said layer having a 
density of about 95-pounds per cubic foot or less 
and a moisture absorption of less than about 25% 
by weight of said layer after 24 hour immersion 
in Water, - - - - 

14. A low pressure process of producing low 
density hydraulic cement-fibre shingles which 
comprises forming a dilute aqueous suspensioh 
containing a major portion of hydraulic cement, 
a water-repellent compound, and fibrous material 

constitutes at least about 25% of the total volumes ing fibres forming a large settled volume of pulp 
of said layer, said layer having a density of about 
95 pounds per cubic foot or less and having a 
moisture absorption of less than about 25% by 
weight of said layer after 24 hour immersion in 
Water, - - 

10. As a new article of manufacture, a shingle 
for exposure to weather, comprising a low den 
sity hardened hydraulic cement-fibre composi 
tion layer containing a uniformly distributed wa 
ter-repellent compound resisting water penetra 
tion, said layer having a substantially uniform 
structure including a substantially uniform dis 

- tribution of the fibre and characterized-by sub 
stantial freedom of large size voids but containing 
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55 

uniformly distributed unfilled minute voidis whose 
total volume is not less than about 25% of the 
total volume of said layer, said layer having a 
density between about 50 to about 95 pounds per 
cubic foot and having a modulus of rupture sub 

tally between 800 to 4,000 lbs. per square 
h - - 

11. As a new article of manufacture, a shingle 
Comprising a low density layer consisting of a 
hardened hydraulic cement-fibre composition. 
containing a uniformly distributed water-repel 
lent compound resisting water penetration, said 
layer having a substantially uniform structure in 
cluding substantially uniformly distributed fibre 
and substantially uniformly distributed unfilled 
microscopic voids, whose total volume is substan 
tially in excess of about 25% of the total volume. 
of said layer, said layer having a density of about 
95 pounds per cubic foot or less, a modulus of rup 
ture not less than about 800 pounds per square 
inch and a unit thermal conductivity less than 
about 2.0 B. t. u.'s per square foot per hour per 
degree F. per inch. - : 

12. As a new article of manufacture, a shingle 
for exposure to weather comprising a low density 
layer consisting of hydraulic cement, a small 
amount of fibre aggregate and a minor portion of 
water-repellent compound, said layer having a 
Substantially uniform structure with a substan 
tially uniform distribution of said materials and 
having substantially uniformly distributed un 
filled-microscopic voids formed in manufacture, 
whose total volume is-substantially in excess of 
25% of the total volume of said layer, said layer 
having a density substantially between about 50 

--to about 95 pounds per cubic foot and having a 
65 

70 

75 

moisture absorption of less than about 25% by 
weight of said layer after 24 hour immersion in 
Water. 
- 13. As a new article of manufacture, a low den 
sity hardened hydraulic cement-fibre layer con 
sisting principally of cement and fibrous aggre 
gate, and including at least 2% of parafin and 
at least 5% of short fibre, said layer having a 
substantially uniform structure including a sub 
stantially uniform distribution of said ingredi 
ents and having substantially uniformly distrib 

of not less than about 4 pounds per cubic foot 
when intimately mixed with said hydraulic ce-- 
ment, dewatering said diute aqueous suspension 
to form a cement-fibre matrix, and subjecting 
the thus-formed matrix to a low pressure to 
produce a finished cement-fibre shingle con 
stituted of a substantially uniform structure Con 
taining a multiplicity of microscopic voids in 
excess of 25% of the total volume and distributed 
substantially uniformly throughout the same and 
having a moisture absorption of less than 25%. 

15. A low pressure process of producing low 
density hydraulic cement-fibre shingles, which 
comprises forming a dilute aqueous suspensin 
containing about 70 to about 90% of hydraulic 
cement, a dispersed water-repellent compound, 
and up to about 20% fibrous material contain 
ing a sufficient amount of short focculating fibres 
whereby a large settled volume of pulp is formed 
when intimately mixed with said hydraulic ce 
ment, dewatering said dilute aqueous suspension 
to form a cement-fibre matrix, and subjecting 
the thus-formed matrix to a pressure of verym 
terially less than 4,000 pounds per square inch 
to produce a finished cement-fibre shingle con 
stituted of a substantially uniform structure con 
taining a multiplicity of microscopic voids in ex 
cess of about 25% of the total volume and dis 
tributed substantially uniformly throughout the 
same and having a moisture absorption of less 
than 25%. - '. - 

16. A low pressure process of producing low 
density cement-fibre layer adapted for use as a 
shingle, which comprises pulping fibrous material 
containing a sufficient amount of short focculat 
ing fibres in water to produee a large non 
settling volume of pulp of an aqueous suspension 
of about 4 pounds per cubic foot to about pounds per cubic foot, incorporating a hydraulic 
cement and a dispersed water-repellent Com 
pound in said pulp, said cement constituting 
about 70 to about 90% of the dry-weight of the 
mixture of cement and fibre, dewaterins said 
dilute aqueous suspension to form a cement-fibre 
matrix, and subjecting the thus-formed matrix 
to a pressure of considerably less than about 
4,000 pounds per square inch to produce pressed 
cement-fibre shingle layer constituted of a sub 
stantially uniform structure containing a null 
tiplicity of microscopic voids in excess of 25% of 
the total volume and distributed substantially 
uniformly throughout the same and having a 
moisture absorption of less than 25%. 

17. A process of producing hydraulic cement 
fibre shingles, which comprises adding molten 
parafin to about an equal volume of hot water 
containing a small amount of dispersing agent 
while subjecting the same to high speed mixing 
to form a parafin mass, adding said parafin mass 
to a dilute aqueous suspension containing a ma 
jorportion of hydraulic cement and fibrous ma 
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terial capable of producing a large settled volume 
of pulp when the fibres are intimately mixed with 
said hydraulic cement, dewatering said dilute . 
aqueous suspension to form a cement-fibre ma-. 
trix, and subjecting the thus formed matrix to a 
pressure of considerably less than about 4,000 
pounds per square inch to produce a cement-fibre 
shingle layer constituted of a substantially uni 
form structure containing a multiplicity of fine 
voids in excess of about 25% of the total volume 
and distributed substantially uniformly through 
out the same and having a moisture abSOrption 
of less than 25%. 

18. A low pressure process of producing low den 
sity hydraulic cement-fibre shingles, which Com 
prises forming a dilute aqueous Suspension COn 
taining about 70 to about 90% of hydraulic cement, 
a dispersed water-repellent compound, and up to 
about 20% fibrous material including asbestos 
and cellulose short flocculating fibres thereby 
producing a large settled volume of pulp when 
the fibres are intinately mixed with said cement, 
dewatering said dilute aqueous suspension to 
form a cement-fibre matrix, and subjecting the 

5 thus-formed matrix to a pressure of considerably 
less than about 4,000 pounds per square inch to 
produce a cement-fibre shingle layer constituted 
of a substantially uniform structure containing 
a multiplicity of microscopic voids in excess of 
about 25% of the total volume and distributed 
Substantially uniformly throughout the same and 

40 

having a moisture absorption of less than 25%. 
19. A process of producing a low density ce 

ment-fibre shingle layer comprising Selecting 
fibre having in dilute aqueous suspension with 
hydraulic cement, a non-settling volume Of not 
greater than about 6 pounds per cubic foot, in 
timately mixing in dilute aqueous suspension ce 
ment and a substance including at least 5% of 
fibre having the aforesaid characteristic, inti 

7 
mately dispersing in the suspension a Water-re 
pellent compound, forming a cement-fibre (na 
trix of the suspension by removal of iiquid, p.'eSS 
ing and drying the said matrix to density between 
about 50 to about 95 pounds per cubic foot. 

20. A process of producing a cement-fibre 
shingle having a moisture absorption of less than 
25%, comprising intimately mixing in dilute 
aqueous suspension hydraulic cement and fibre, 
including in said Suspension at least five percent 
of fibre having in dilute aqueous suspension with 
hydraulic cement a non-settling volume of not 
greater than about 6 pounds per cubic foot in 
a dry state, adding to said Suspension and uni 
formly distributing therethrough without detri 
mentally affecting the cementitious qualities of 
Said cement, a paraffin composition consisting of 
a mixture of melted paraffin, hot Water, and a dis 
persing agent, forming a matrix of the Suspension 
by removal of the liquid phase, and pressing the 
matrix to a predetermined density. 

21. A process of producing cement-fibre shin 
gles having a moisture absorption of less than 
25% which comprises forming a dilute aqueous. 
suspension containing about 70 to about 90% of 
hydraulic cement, a dispersed Water-repellent 
compound, and about 5 to about 20% of fibrous 
material including short flocculating fibres 
whereby a large settled volume of pulp is pro 
duced when intimately mixed with said cement, 
incorporating about 2% to about 6% of a water 
repellent compound in said suspension without 
detrimentally affecting the cementitious qualities 
of Said cement, forming a cemont-fi'e matrix 
containing said water-repellent compound uni 
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35 
formly distributed therethrough from said sus 
pension by removal of the liquid phase, and press 
ing said matrix to a predetermined density to 
produce said cement-fibre shingle. 

CHARLES, SCHUH, 40 
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8 
CERTIFICATE OF CORRECTION. 

Patent No. 2,156,310. - May 2, 1939. 
CHARLES SCHUH. - ' 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page. 2, sec 
ond column, line 8, for "importantce" read importance; line 38, for "colse" 
read close; page l, second column, line 27, after the word and period "cost." 
insert the following paragraph . . . W . 

Moreover the present invention provides a novel shingle hav- . 
ing a special constitution. Among the compositions employed for 
producing the novel shingle the following may be mentioned: 

(l). About l5% of pulp (new stock), about 81% of cement, and 
about 4% of paraffin; , , " . 

(2) About 5% of asbestos fibres, about 10% of pulp, about 81% 
of cement and about 4% of paraffin; and - 

(3) About 8% of asbestos fibres, about 88% of cement and about 
4% of paraffin. ; 

page 5, second column, line 27, claim l, for "hydrulic" read hydraulic; 
and that the said Letters Patent should be read with this correction there 

in that the same may conform to the record of the ease in the Patent Office. 
Signed and sealed this l7th day of October, A. D. 1939. 

Henry Wan Arsdale, 
(Seal) - Acting Commissioner of Patents. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,156,310. May 2, 1959. 

CHARLES SCHUH, 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page. 2, sec 
ond column, line 8, for "importantce" read importance; line 38, for "colse" 
read close; page 21, second column, line 27, after the word and period "cost." 
insert the following paragraph - 

Moreover the present invention provides a novel shingle hav 
ing a special constitution. Among the compositions employed for 
producing the novel shingle the following may be mentioned: 

(l) About l5% of pulp (new stock), about 81% of cement, and 
about 21% of paraffin; 

(2) About 5% of asbestos fibres, about 10% of pulp, about 81% 
of cement and about 2% of paraffin; and 

(3) About 8% of asbestos fibres, about 88% of cement and about 
2% of paraffin. ; 

page 5, second column, line 27, claim ), for "hydrulic" read hydraulic 
and that the said Letters Patent should be read with this correction there 

in that the same may conform to the record of the case in the Pstent Office. 
Signed and sealed this lith day of October, A. D. l939. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents. 
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